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Preface

This project began with the idea of producing a Manual for my students in the Archaeological Draughtsmanship course
at Oxford University, Department for Continuing Education and evolved into this Handbook. It soon became clear that
there was not necessarily a right or wrong way to go about drawing archaeological material and in fact, every illustrator
has their own individual way of working. At first this appeared to be a problem, but of course it simply broadened out the
book into showing various approaches. This provided an excuse to showcase some fine drawings by other illustrators and
guidance from specialists, all at the top of their profession. I hope it will prove useful for those working in archaeology,
both amateur and professional, and will help illustrators solve problems encountered whilst drawing objects made from a
variety of materials.
Many factors contributed to each illustrator’s approach to their subjects. Time is always limited. The cost involved in

employing us, means we are often not able to work on a drawing as long as we would like. The traditional route to the
final detailed publication was expensive and has been gradually replaced and the conventional approaches are now being
questioned. At a time of fast-changing technologies, of course many images are produced using computers. Indeed some
work is only published electronically and does not make the printed page at all. This book is produced at a time of great
change in the world of illustration and publishing. So it reflects the situation as it stands this year and methods are still
very varied. Some illustrations presented in this handbook were drawn using computer programs and some using no
technology at all (except of course in the writing and final printing process!). This Handbook underlines the common
principles informing both digital and traditional methods.
The approach to each drawing was also governed by the visual information available from which to work. Photographs

are a great help and in fact for very detailed objects, they are a necessity. Photocopiers and scanners enable us to change
scales. Tracing them should be easy but often a different light source needs to be imposed by the illustrator and so even
this may not be straightforward. Although accuracy is the first rule, we must often select what we show and what we leave
out and some knowledge is needed in order to make these decisions. The artist has to understand what he is looking at
and how it was made, before it is possible to put it into lines. They must first learn to translate a three-dimensional object
into a two-dimensional black and white line drawing and objects are not necessarily made up of lines at all. Our culture
is educated to ‘read’ these images but in reality they are an illusion that artists are obliged to create, within the
boundaries of accepted conventions. A convincing drawing should make us appreciate the object itself; a great drawing is
spell-binding also for its own aesthetic qualities. It must also reproduce well.
The drawings presented here vary from a piece of wood used to light a fire in Egypt, up to gold of high status and all

types of objects in between, from a variety of places and periods. Each illustrator was working under different constraints
at the time. The text describes exactly how these objects were drawn, in detail, and also shows the drawings at their
drawn scale, as well as at their published size, so that the reader may see the techniques and the actual line widths
employed. Each section has followed a formula (more or less) so that it should be straightforward to find your way
around the chapters. I hope that the varied voices of the individual characters may still be heard.
Computer equipment is still expensive and not yet very portable and storing illustrations in digital form for any length

of time is not yet very reliable. There is still something unique and timeless about going to work with a few pens and the
skill in your hand. Whether working on a machine or not; for archaeological illustrators, everything starts with a drawn
line and it is this connection with the other artisans who made their objects, all those years ago, which makes it such
a special profession.

Mélanie Steiner, Taston,
Oxfordshire

2005
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About the Association of Archaeological Illustrators & Surveyors (AAI&S)

The AAI&S is an international body of those engaged in all aspects of professional archaeological illustration and survey.
The AAI&S was formed in Britain in 1978 and is an independent body funded through membership subscription.
The majority of the membership has historically been drawn from archaeological personnel who work in Britain.

However an increasing number of members from outside the UK and/or other professional fields means, that each year,
AAI&S members have increased.
As a professional body, one of the main aims of the AAI&S is to set standards within the profession and to promote

these standards within the archaeological world at large. One way in which the Association endeavours to pursue this aim
is by encouraging the development and dissemination of techniques and methodologies, which rely upon an ordered and
concise use of visual language for the analysis and presentation of archaeological data.
The areas of competence recognised by the Association reflect the wide range of specialist skills and disciplines, which

are required from today’s professional Archaeological Illustrators and Surveyors. The Association also endeavours to act
as an appropriate platform from which both individual and corporate members can exchange ideas and examine new
directions.
The AAI&S offers four grades of membership. Further information on rates are available on the website or by post.

There is an annual conference. They produce Graphic Archaeology (the AAI&S annual Journal), a Newsletter,
Information Sheets and occasional Technical Papers on various aspects of archaeological illustration and surveying.
Technical Papers currently available are as follows:

No 8. Recent Research in Archaeological Footwear
1987 Edited by D E Friendship-Taylor, J M Swann & S Thomas

No 9. The Illustration of Lithic Artefacts: A Guide to Drawing Stone Tools for Specialist Reports
1988 by Hazel Martingell and Alan Saville

No 10. The Illustration of Excavated Window Glass: Suggestions for Methods and Materials
1990 by S White and D King

No 11. The Illustration of Wooden Artefacts: An introduction and guide to the depiction of wooden objects
1994 by S J Allen

No 12. The Survey and Recording of Historic Buildings
1995 by D Andrews, B Blake, M Clowes and K Wilson

No 13. Aspects of Illustration: Prehistoric Pottery
1997 (with The Prehistoric Ceramics Research Group) by S Goddard, D Knight, J Goddard, S Hamilton
and S Rouillard

(Joint publication with The Institute of Field Archaeologists)
IFA Paper No 5. Archaeological reconstruction: illustrating the past
2000 by J Hodgson

For further information about any aspect of the AAI&S or for details on how to buy Technical Papers:
See AAI&S website: http://www.aais.org.uk

Or enquiries by post to:
The Association of Archaeological Illustrators & Surveyors
SHES, University of Reading, Whiteknights, PO Box 227, Reading RG6 6AB, UK
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Mélanie Steiner BFA, ATC studied fine art at MICA, the Maryland Institute, College of Art, USA and at Reading
University. She taught painting for some years, working on archaeological excavations in the summers, later becoming a
research assistant in archaeology at Oxford University, Department for Continuing Education, where she remains as
a part time tutor. She now works freelance.

Lindsay Allason-Jones BA, MLitt, FSA, FSA (Scot) FMA MIFA is Director of Archaeological Museums and
Reader in Roman Material Culture at the University of Newcastle upon Tyne. Her main research interests are in the
field of Roman ‘small finds’ and domestic life in Roman Britain.

Denise Allen, BA, D. Phil completed her PhD on ‘Roman Glass from Selected British Sites’ at Cardiff University and
has subsequently produced specialist glass reports. She lectures and leads study tours abroad and is currently Deputy
Director of an archaeological travel company based near Salisbury.

Steve Allen MAAIS, BA, MA worked at Bordesley Abbey, Worcestershire, completing a dissertation on wood from
Shrewsbury Abbey. He joined the Finds Illustration section at Museum of London Department of Urban Archaeology.
Following various freelance projects he worked at Reading University before becoming Archaeological Wood
Technologist at York Archaeological Trust.

June Burbidge worked for the Milton Keynes Archaeology Unit for twenty years as an illustrator. Without formal
qualifications, she was self-taught. As well as producing illustrations for the Unit’s archaeological reports, she was an
experienced excavator.

Lesley Collett BA, MAAIS, AIFA graduated in archaeology from the University of Lancaster, and then worked as
a field archaeologist before becoming an archaeological illustrator. She has worked for a number of Units including
Essex County Council, Northamptonshire Archaeology and Oxford Archaeology Unit and is now Publications Officer at
York Archaeological Trust.

Deirdre Crone Dip AD, FAAIS graduated in Fine Art from the College of Art in Belfast, specialising in ceramics and
lithography. Having had long family connections with museums in general and the Ulster Museum in particular, she
spent a summer recording cinerary urns and was beguiled into a lifetime’s commitment to Archaeological Illustration.
She is married to painter Michael Crone.

Judith Dobie Dip AD, MAAIS became involved in archaeology after working on excavations at Winchester in the
1960’s and 70’s. She is now an illustrator for English Heritage and widely published.

Anne Dunkley MA studied Post-Excavation Skills at the University of Leicester. After working with Suffolk County
Council, she became an archaeological consultant to a small geotechnical engineering company. She now works for
Oxford Archaeology, specialising in illustrating leather.

James M Farrant studied Technical Illustration at the Bromley College of Art, then worked for various commercial
studios in the UK and North America before joining the Ministry of Defence. He currently works as an illustrator at the
British Museum.

Roy Friendship-Taylor MPhil, MAAIS, AIFA studied art and design at South East Essex School of Art. He spent
many years as a graphic designer with a passionate interest in Archaeology. He recently completed an MPhil in late Iron
Age and early Roman pottery from Nottingham University. For twenty-five years he has directed excavations at
Piddington Roman villa in Northamptonshire.

Nick Griffiths Dip AD, FSA trained at Salisbury College of Art, worked on the Winchester excavations, then for the
Ashmolean Museum, Oxford, the British Museum and the Museum of London. He now works freelance, including
teaching, site drawing and survey work, here and in Italy.

Julian Heath BA, MA studied archaeology at Liverpool University then became an archaeological illustrator. He
worked on their expeditions to Zawiyet Umm-el-Rackham on Egypt’s Mediterranean coast and at el-Mo’alla near
Luxor. He is currently involved in a number of freelance projects.

David Hill is one half of ‘Roman Glassmakers’ along with the glassblower, Mark Taylor and has produced many
archaeological drawings both for their catalogue and for museums. A wide range of his drawings can be seen on their
website www.romanglassmakers.co.uk.

vii



Barbara Hurman FAAIS, AIFA is a freelance archaeological ceramic specialist and illustrator. She has worked for
Buckinghamshire County Museum, Milton Keynes Archaeological Unit and The Museum of London. She now works
for the British Museum and for the last four summers for Nottinghamshire University, on their Anglo Bulgarian project.

Oliver Jessop MIFA was a research assistant at the University of Durham where he trained in the drawing office and
also with English Heritage. He worked for The National Trust at Stowe Gardens and then in Edinburgh. He currently
works for the Archaeological Research Consultancy at the University of Sheffield and is responsible for historic building
surveys and garden archaeology.

Mikko Kriek MAAIS studied ancient history at the Free University of Amsterdam, working on a number of excavations
before specialising in recording graphical archaeological data. He now works as an archaeological illustrator at the
University and as a freelance. He has taken part in the excavations at Tell Sabi Abyad in Syria, where he is the Senior
Draughtsman.

Hazel Martingell NDD, FAAIS studied theatre design at Wimbledon School of Art. She studied lithic typology and
illustration at the Institute of Archaeology, London, then worked freelance and studied with Professor Bordes at
Bordeaux University, later working at the British Museum and for Essex County Council. She now writes and illustrates
reports on prehistoric stone tools worldwide.

Beverley Nenk MA is Curator of Medieval Collections in the Department of Prehistory and Europe at the British
Museum. She specialises in medieval ceramics and her work has been widely published.

Joanna Richards BA, MAAIS, AIFA supervised the Western Archaeological Trust drawing office in Bristol and then
worked as a freelance illustrator in Cambridgeshire and surrounding counties. She has illustrated books for Penguin,
Macmillan, Batsford and Tempus. She is currently drawing lithic tools from Central African sites and she also works in a
school resource centre.

Ann Searight MAAIS studied archaeological conservation at the Institute of Archaeology (London) and spent twenty-
two years working in the Middle East in conservation and later drawing. She worked at the British Museum until 1979,
then lived and worked in Jordan before returning to the British Museum to work as draughtsman for the Department of
Ancient Near East, and Department for Asia.

Ian Scott FAAIS studied sculpture at Edinburgh College of Art, followed by Teachers’ Training College and then five
years of teaching. He was Illustrator and Drawing Office Manager at the Royal Commission on the Ancient and
Historical Monuments of Scotland for over thirty years, specialising in recording carved stone and in publication. He is
now studying early-medieval carved stones.

Laura Templeton BA, MAAIS, AIFA, is Senior Illustrator at Worcestershire Historic Environment and Archaeology
Service. Following a Fine Art degree, she worked for Exeter Museums Archaeological Field Unit as a draughtsperson,
then at Wessex Archaeology. She works on a variety of projects for evaluation and watching briefs, excavations,
publications, teaching and publicity work.

David Williams MAAIS, MIFA trained at West Surrey College of Art and Design and was a graphic designer before
working as an illustrator for Milton Keynes Archaeology Unit and for Essex County Field Archaeology Unit, as well as
undertaking freelance work. He has directed a number of excavations in Surrey. David has published a study of stirrup-
strap mounts, as well as a number of other archaeological reports. He is currently the Finds Liaison Officer for Surrey
County Council.

viii



Acknowledgements
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Chapter 1: Bone

1. A FOLDING CLASP KNIFE FROM THE ROMAN VILLA AT ECCLES, KENT

by Roy Friendship-Taylor

Manufacturing techniques: preparation, cutting and surface treatment
Human and animal bones are not usually drawn unless there is some evidence for artefact manufacture.
Bone can be polished both at the time of manufacture or become smooth from use. Without polishing, it
has quite a grainy texture. Drawing in a linear style, helps convey smoothness and stipple (dots) can
show the rough textures where the outer surface has been taken away. In comparison, antler has a
distinct texture, which often has to be drawn by close observation, with a combination of stipple and
line.
The knife handle, which depicts Hercules, was apparently made from a piece of bovine femur. It

would have been initially sawn to a rough shape and then hand-carved using small chisels and knives.
The metal rivet, which can still be seen, was inserted by making the hole with a drill and this allowed
the iron knife blade (now missing) to pivot and fold into its slot. Much of the present patina has been
caused by age and wear and the object was likely to have been more sharply faceted when it was first
made.

Fig 1 Roman folding knife from Kent (scale 2:1)

1



Method: how the object was drawn
The object was examined carefully under an angle-poise lamp positioned with its light shining from the
top left. Decisions were made about which views and sections should be drawn. Usually, bone objects
are reproduced at 1:1 scale at publication (that is to say the same size, also known as S/S). As bone
objects tend to be small and often decorated, the initial drawing was produced at 2:1 (twice lifesize,
Fig 1) in order to be able to draw the details adequately.
This drawing was then reduced at publication (Fig 2). There are several ways to produce a scaled-up

drawing and the choice will depend on the nature of the object itself and the facilities that are available.
If an object is flat, for example a gaming counter, it may be practical to place the object on a photocopier
machine and enlarge the image. The 2:1 image is then traced on to paper or draughting film and the
finished inked drawing then produced.
The more traditional approach would be to place the object over tracing paper and using a clutch

pencil, draw the outline, making sure that the pencil is held upright against the object. Then the main
features would be plotted in using a pair of dividers to transfer the measurements. This pencil drawing
could then be enlarged to 2:1 by using a photocopier or scanner and further details put onto this copy,
before a final inked version is made.
It was decided that because of its importance, the knife required three views to be depicted: front,

side and back. The outline of the figure is exactly the same from both the front and the back, so that
the illustrator can obtain one from the other, by simply reversing the first image and tracing it. The
decision was taken to draw this particular side view of the object in order to show the position of the
seating for the iron blade (now missing). The object was turned through 45 degrees to the left in
order to draw the side view, and then placed on the page, to the right of the main front view.
This object was photographed using a photo mechanical transfer camera (producing a PMT). The

half-tone print obtained was then placed on a light-box. The image was traced onto drafting film
(tracing paper could have been used instead) which had been taped securely to the print, at each corner,
to avoid any movement.
The outline was traced using a 0.25 Rotring tubular-nib pen. The line on the right-hand side and the

baseline was then thickened using a fine sketching pen, in order to emphasise the form highlighted by
the light source. Where the figure is in shadow, the lines were strengthened. Then the major features of
the figure, the arms and legs were drawn in. Bone is usually light in tone and colour, and fine work can
convey this impression.

Practical hint
It is important that the object itself is immediately to hand (where this is possible) for reference at all
stages, so that its nature may be interpreted into the drawing as closely as possible. Shading should be
kept to a minimum. Sometimes it is what is left out that is just as revealing to give the shape, curvature
and form of the object. Much of the three-dimensional feel of an object can be achieved by varying
the width of the outline and by emphasising the main features according to the imposed light source.
At the finishing stages it is essential to look at the object again, side by side with the drawing under a
lamp, with a critical eye to decide if further work is necessary. Check that the lines are strong enough

Fig 2 Roman folding knife from Kent (scale 1:1)
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where they fall in shadow and try to draw the character and texture of the object, whilst making
minimum marks.
Do not be tempted to overwork the drawing. Take care that the drawn lines are thick enough to allow

for the reduction in size at publication that has been decided. If several views are to be drawn, care
should be taken with the layout of the drawings and that they all line up on the page and that the views
are a consistent distance apart, with link lines added at an appropriate width.

Further reading
Neal, D, Wardle, A, & Hunn, J, 1990 Excavation of the Iron Age, Roman and Medieval Settlement at

Gorhambury, St Albans. English Heritage Archaeological Reports 14, figs 140–41

Stead, I, & Rigby, V, 1986 Baldock: the excavation of a Roman and pre Roman settlement, 1968–72.
Brittania Monograph No 7, figs 70, 71 & 72

Wilmott, T, 1997 Birdoswald: Excavations of a Roman Fort on Hadrian’s Wall: 1987–92. English Heritage
Archaeological Reports, figs 200, 209
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Fig 3 Bone toggle from York (scale 2:1)
(# York Archaeological Trust)
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Bone

2. A ROMAN BONE TOGGLE FROM YORK by Lesley Collett

This object was found on the YAT’s training excavation at St Leonard’s Hospital, York in June 2002.
The site lies within the walls of the Roman fortress of Eboracum. One of the interval towers was
excavated. It was found in a late post-medieval context, interpreted as backfilling after the Victorian
excavation but it has been identified as a bone toggle or fastener of a Roman type (Wild 1970, type Xb).
Similar examples have been found in Britain but are quite rare. It consists of two sawn bone plates,
joined with an iron rivet. The lower bone plate was perforated, so that it could be sewn, probably onto a
garment. The toggle was brought into the drawing office very soon after it was excavated, and prior to
any conservation work, as the finds specialist thought that it would make a good candidate for the ‘Find
of the Moment’ feature on the YAT Artefacts Alive website. It was whisked off for photography and
conservation and the initial pencil drawing had to be completed in less than half an hour.

Method: how the object was drawn
The toggle was drawn at 2:1 scale in pencil on tracing paper. Proportional dividers and vernier callipers
were used to measure dimensions. To record the object fully, three views and a section were drawn. A
bar scale was added, as a check for the printed version and because the drawing would be published on-
screen, where scales on captions are meaningless. Digital photographs were taken for use on the website.
After the finds specialist had checked the drawing, an inked version on drafting film was produced. The
finished drawing was scanned at 600 dpi (dots per inch); using Adobe Photoshop1, the file was tidied
up, text added to the scale bar and a version was then resized to 72 dpi, 200 pixels wide and saved for
web publication as a GIF file (Graphic Interchange Format). The image was then paged up in
Macromedia Dreamweaver1 with its accompanying text and photographs, and published within hours
of being brought into the office. No X-ray was available, so the full extent of the iron corrosion was
shown; a schematic convention was used rather than the more ‘realistic’ appearance of the corrosion.
After the artefact has been conserved, further photographs and drawing may well be needed for the final
publication, probably originated in a computer graphics package.

Further reading
Wild, J P, 1970 Button-and-Loop fasteners in the Roman Provinces, Brittania I, 137–55

Artefacts Alive, York Archaeological Trust 2002: http://www.yorkarchaeology.co.uk/artfacts

Fig 4 Bone toggle (scale 1:1)
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Fig 5 Bone comb from Tiel-Passwaaij, Holland (scale 1:1) (reconstruction below)
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Bone

3. A BONE COMB FROM TIEL-PASSEWAAIJ, A ROMAN NATIVE SETTLEMENT

IN HOLLAND by Mikko Kriek

The comb was excavated from a pit located on the grounds of a Roman settlement. It was discovered at
a late stage when the excavated soil was sieved and examined. Unfortunately its fragmentary state is
likely to be the result of the sieving process and that it had been lying in its complete state ‘in situ’. This
made it a very suitable candidate for drawing a reconstruction. This example gives a good idea of the
possibilities that are created by using various methods involving digital information and drawing
software in all areas of archaeological illustration. Their use can be perfectly combined with the more
conventional techniques of illustration.

Manufacture
This finely crafted three-layered bone comb consists of a central grip plate with an ornamented outside
panel on each of its sides. The central plate has been constructed out of seven segments in which the
comb’s teeth were sawn. Except for the teeth (only one of which remains) the central plate is largely
intact. There were two (now shattered) ornamented outside panels attached to the central grip plate
with two small nails. Only fragments now remain but they still reveal the patterns of ornamentation: a
double row of points enclosing an array of small circles and larger concentric circles.

Method: how the object was drawn
With great caution because of its extremely delicate condition, the comb’s central plate was very
carefully pieced together; fitting the fragments, including the one remaining tooth, using small amounts
of glue. Next, where possible, the fragments of the decorated outside panels were matched and glued
together. The central panel was placed on a scanner and a 600 dpi (dots per inch) resolution scan was
made from both sides of the comb. A scan was made from the outer faces of the fragmented outside
panels.
Using Adobe Photoshop software, the scans of both the outside panels were eventually placed in

position over the scan of the central grip plate resulting in a digital composite of the comb’s central part
(both sides) with the remains of the outer panels placed over it, in the correct, original position.
The thickness of the comb was measured using dividers and then a section drawing was made in

pencil in the traditional manner. This was then scanned in and added to the composite image. The
whole digital file was imported into Adobe Illustrator and in this form the whole object was digitally
traced, in all its detail, using the pen tool application within the software.
Eventually, it was possible to make a reconstruction of the whole comb, using information that

remained of the original ornamentation on the outer panel fragments in order to reconstruct the
complete pattern on both sides and the teeth of the comb.

Further reading
Riha, E, 1986 Römisches Toilettgerät und medizinische Instrumente aus Augst und Kaiseraugst, Forschungen

in Augst 6, Augst

7



Fig 6 Detail of decoration on dish from Jingdezhen, Jiangxi Province at drawn size
Ming Dynasty, Hongwu period 1368–98
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Chapter 2: Ceramic

1. MING PORCELAIN by Ann Searight

In the catalogue of Ming Ceramics published by the British Museum Press in 2001, more than fifty
vessels were drawn, in addition to other ceremonial and utilitarian pieces. Many of these had a
monochrome glaze with anhua (meaning secret) style decoration in which the design is deliberately
hidden. Although the dimensions of a vessel are always given in the text, the scale of the drawing is
considered irrelevant, as in many fine art publications.

1a. A HONGWU PERIOD DISH FROM JINGDEZHEN,

JIANGXI PROVINCE, CHINA

Manufacture
The vessels were first wheel-thrown, then pressed into a mould and finally hand-finished to create the
very thin walls characteristic of the anhua style. This shallow dish (dated to 1368–98), which has
rounded sides and an everted rim, standing on a spreading foot ring, is decorated inside, with two
phoenix flying among ruyi clouds in the cavetto and incised clouds in the centre. One phoenix with a
long scrolling tail turns back to look at the other, whose tail divides into five feathers, possibly
representing male and female birds (Fig 6).
As the decoration is under the glaze, only the basic shape of the vessel can be portrayed in a

photograph in the catalogue. So the decoration itself was shown enlarged as a line drawing, much
reduced for publication. For the purpose of this publication, the outline of the dish itself was drawn
from the photograph (Fig 7, right).

Fig 7 Left: decoration at published size Right: the dish (diameter 9 cm)
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Method: how the object was drawn
First the detail of the design was traced from the dish using transparent film, cut into narrow
overlapping strips and secured by magic tape (see Fig 8 above). Twenty-five pieces were required for the
particular design of the dish. The whole was then peeled off, laid flat and enlarged using a photocopier
onto A3 size tracing paper. Some compromises are needed when flattening tracings from steep-sided
bowls.
The tracing paper provided a surface, which enabled the drawing to be easily revised by removing/

scratching off the photocopier ink with a scalpel blade where necessary, and redrawing with pencil.
Rapidograph pens were used, both for the tracing and the final inking onto drafting film. For the final

published size the drawing has to take much reduction. The detail of the decoration is almost
indiscernible (as of course it is in the pot itself).

1b. YONGLE PERIOD MONK’S CAP EWER FROM JINGDEZHEN,

JIANGXI PROVINCE, CHINA 1403–24

The shape of this ewer or jug (Fig 9) is known as Sengmaohu or Monk’s Cap. Vessels of this shape were
basedon anoriginalmetalTibetan form, resembling the steppedprofile of the yellowhat of a lamaistmonk.
It has a globular body, tall neck, elongated spout with a jagged rim, and a long handle with a ruyi-shaped
thumb piece.

Fig 8 Tracings on pieces of film of the dish decoration
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Fig 10 Decoration (at published size)

Fig 9 Line drawing of porcelain Monk’s Cap ewer (height 19.4 cm) from Jingdezhen, Jiangxi Province, Ming
Dynasty, Yongle period 1403–24
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Fig 11 Detail of the decoration on the Monk’s Cap ewer from Jingdezhen, Jiangxi Province (scale 70% of original drawing)
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Manufacture
The ewer, which may well have been used for ritual purposes, stands on a low foot ring and the base is
glazed. Here the decoration is not of the anhua (secret or hidden) style and is vaguely discernible in the
published photograph. It has a lustrous tianbai (sweet-white) glaze, achieved by adding a higher
proportion of kaolin to the clay, by reducing limestone in the glaze and also by firing at a higher
temperature, which is unique to the Yongle period (1403–24).
Beneath the glaze, the jug is incised with formal lotus scrolls around the body and neck, lingzhi scrolls

on the spout and handle, and classic scrolls around the foot. Each of the lotus blooms on the body
supports one of the Eight Treasures of Buddhism. These emblems are (with attributions in brackets): a
canopy or banner (victory); a parasol (protection); the conch shell (of the Dharma/teaching); the wheel
(of law); the endless knot (eternity); a vase (immortality); paired fish (wisdom) and the lotus
(compassion).

Method: how the object was drawn
The purpose of the illustration was to show the details of the decoration but the scale was again not
important as this was a fine art publication and the size of the jug was noted. The same method of
illustrationwas used as described above for drawing the dish. In this case, fifty slivers offilm taped together
in six different sections were required, to be used as a base on which to trace the decoration.
As is often the case, the format and space of the final publication was not known at the time of

drawing and the drawings were much reduced for publication. For the purposes of this publication the
profile was drawn from the photograph in the original catalogue.
The study of the decoration was drawn to fill an A3 page, to give as much space as possible to reproduce

the detail (seeFig 11 opposite)which shows the original drawing of the decoration reduced to 70% in order
to fit the page of this publication.

Further reading
Harrison-Hall, J, 2001 Ming Ceramics in the British Museum. London: British Museum Press
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Fig 12 Bird roof finial (ht 87 cm) from Aylesbury, Buckinghamshire (reduced to fit the page)
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Ceramic

2. A CERAMIC BIRD ROOF FINIAL FROM AYLESBURY, BUCKINGHAMSHIRE

by Barbara Hurman and Mélanie Steiner

Introduction
A finial is a decorative architectural object attached to high points of a building or more usually at a
gable end. Finials can be made from a variety of materials such as stone, wood, iron, or clay. They are
known from Roman Britain (Ward 1999), but as yet there is no evidence for them in the Saxon period.
There are known medieval examples, with buildings of importance having decorated glazed finials,
showing for example, animal or human figures. Some have pierced holes and can be known as ventilator/
finials being both functional and decorative (Hurman & Nenk 2000).
The bird roof finial is one of two 19th-century terracotta examples depicting mythical creatures,

which are in the Buckinghamshire County Museum, Aylesbury. One is of a pigeon type bird (AYBC
1966.34) and the other is a dragon, with a horn on its forehead (ACYBM 1966.133). They came from
the roof of the Railway Hotel, Great Western Street, Aylesbury. Sir Nicholas Pevsner described the hotel
as ‘an engaging little horror’ (Pevsner, 1960). The hotel was demolished in 1966 during the Aylesbury
town centre redevelopment scheme. A multi-storey car park now occupies the site.
The finials were purchased for £15 by the museum from the hotel demolition contractor and are an

important architectural addition to their Social History collection. Of the two finials, the dragon is best
known, from its photograph, sold in the County Museum as a postcard, as well as its mention in several
publications (Kennett & Mills 1992). The bird has not been treated to the same amount of attention,
and thus these drawings were required for a forthcoming article.

Manufacture: how the object was made
The source of manufacture is unknown and no maker’s mark has been found on the ridge tile. It is
uncertain how the bird was made, as finials have complex shapes and were manufactured with the aid of
plaster moulds (Van Lemmen, 2003). The bird, made of red-brick earthenware, measures 87 cms in
height and is of three parts, skilfully modelled and finished. It appears to be mythical and shows a
combination of several species. It is well feathered, including the legs, with talons of a raptor. The chest
is puffed out resembling that of a pigeon, whilst the beak is short, thick and slightly curved and
resembles that of a peregrine. There is interesting ornamentation frilled and dotted behind the eyes
winding round to the top of the chest and there are distinctive stabbing marks above the eyes. The eyes
are portrayed as a central round pellet with deep incised surround. The bird, which has folded wings
and splayed tail feathers, stands on (and is part of) a sphere, which is cracked but repaired (diameter
55 cms). It is firmly attached to an eight-sided conical hollow stave, which joins a vertical ridge tile,
constructed to fit a roof with a 45% pitch.
Examination of the underside of the tile revealed patches of thick cement and remains of broken grey

slating. It is no surprise to find the slate, as it is not unusual for terracotta ceramic tiles to be associated
with roofing slate. There is a small perforation on the front apex of the tile: the purpose for this is
uncertain, but it is a common feature found on similar type roof tiles. A type of bird finial was well
known in Northern France in the 15th to 19th centuries and is usually described as a pigeon or dove
(Dunning 1968).

How the object was drawn
On the first visit to the Buckinghamshire County Museum Technical Centre, under the supervision of
staff, the bird, which had been placed on a table, with a lamp shining from the left, was carefully
examined and photographed. Two drawings were required, the first to show the entire finial and the
second to show a close-up of the bird’s head.
As the ceramic object was so large and heavy, and too difficult to handle, photographs were used as a

basis for the drawings. Several views were shot, using a Coolpix 4500 Digital Nikon camera. These were
transferred on to a computer, and filed as a jpg file (Joint Photographic Experts Group). Then one
photograph was sized to be slightly larger than an A4 page and the other, a view of the head, was sized to
a scale of 1:1. Other views were recorded for information.
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Fig 13 Head of bird roof finial from Aylesbury, Buckinghamshire (scale 1:1)
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In the studio, on a portable drawing board, the photographs were overlaid with drafting film, and
secured with drafting tape. Details were then traced using a Rotring pen with 0.35 mm nib for the
outline of the photographs, with a thicker line to show shadow, away from the light. Where details were
not clear, pencil was used and a note made to check further when next in front of the object. On the
second visit, which was most important, the drawings were carefully compared to the object before
corrections were made using a scalpel blade, and further details were added. The drawing of the whole
object was reduced slightly for publication, whereas the head was reduced to 1/2 drawn size (below).

Further reading
Dunning, G C, 1968 Medieval Pottery Roof-ventilators and Finials found at Aardenburg Zeeland and Post-

medieval Finials at Deventer, Overijssel, Berichten van de Rijksdienst voor het Oudheidkundig
Bodemonderzoek, 209–25

Hurman, B, & Nenk, B, 2000 The Gerald Dunning Archive and the Study of Medieval Roof Furniture,
Medieval Ceramics 24, 63–72

Kennett, D, & Mills, J, 1992 The Aylesbury Museum Dragon. London: British Brick Society, Information
56, 3, 10–11

Pevsner, N, 1960 The Buildings of England, Buckinghamshire. London: Penguin Books

Van Lemmen, H, 2003 Ceramic Roofware. Princes Risborough: Shire Publications Ltd

Ward, C, 1999 The Finials in Iron Age and Roman Piddington: The Roman Ceramic and Stone Building
Materials 1979–1988. Northamptonshire: The Upper Nene Archaeological Society

Fig 14 Head of bird roof finial from Aylesbury at 1:2 reduction
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Fig 15 Tile from Halesowen Abbey shown in its four-tile design (tiles measure between 124–130 mm in length)
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Ceramic

3. A MEDIEVAL DECORATED FLOOR TILE FROM HALESOWEN ABBEY

by Beverley Nenk and James Farrant

Introduction
The tile is one of a large group of decorated tiles from the site of Halesowen Abbey, West Midlands and
dates from the 13th century. The same design is present on nine tiles, now incomplete, in the collections
of the British Museum (Eames 1980, cat. Nos 4002–4010, design 2617). The tiles form part of the
Rutland Collection, which was acquired by the British Museum in 1947. The tiles from Halesowen
Abbey were collected by the Duke of Rutland, during excavations on the site in the 1920’s and 1930’s.

Methods of manufacture
Medieval floor tiles were manufactured and decorated using a variety of techniques too numerous to
describe here, including tile mosaic, mosaic opus sectile, pseudo-mosaic and tiles with inlaid, sgraffiato,
line-impressed, relief and counter-relief decoration (see Eames 1980, ch 2). However the commonest
method of manufacture involved decorating a square tile with an inlaid or slipped decoration, whereby
the design was stamped into the surface of the tile, and the impression, or cavity, filled with clay or slip of
a contrasting colour, before being glazed and fired. In most cases, the tile clay was red and inlaid slip
white. This normally produced a red or brown tile with yellow decoration.
The tile from Halesowen Abbey was manufactured using this method of inlaid decoration. It would

have been shaped in a ‘form’, a square wooden frame, on a sanded board or table. The sides of the tile
were then cut to produce an angle, so that the top surface of the tile was larger than the bottom surface:
this enabled the mortar to set between the bevelled edges when the tiles were laid edge to edge. When
the clay had dried and become leather-hard, the tile was decorated with a carved wooden stamp on
which the design was carved in relief. The stamp was impressed into the surface of the tile, and the
resulting cavities were filled with white clay. The surface of the tile was then carefully pared to remove
excess clay, covered with a lead glaze, and fired in the kiln.
The wooden stamps used to decorate tiles sometimes became damaged through frequent use, but

despite this often continued to be used. When projecting elements of a stamp cracked or broke off, the
design on the tile shows a corresponding break. The progression of the stamp, and therefore the tiler,
may be traced through the stages of damage to the stamp.
The tile was decorated with a beautiful foliate design incorporating a fleur-de-lys, intersected by a

quarter-circle. It is part of a four-tile design, so that four tiles were required to complete the design (Figure
15 opposite). This design is in the so-calledWessex style of decoration. It belongs to a larger group of tiles,
some of which were found in situ in a pavement at Halesowen Abbey and which are derived from the
Westminster-Chertsey-Surrey group of tiles: other designs from this group have been found atWinchester
Castle, suggesting that the tilesmayhavebeenmadeby a tilerwhohadworked atWinchester, andwho then
went on to Halesowen, taking some of the stamps with him (Eames 1980, 179–181). The tiles may have
been made at Halesowen itself; several others in the group show signs of being wasters.

Method: how the object was drawn
Before starting the illustration process, it is always advisable to ascertain the requirements of the project
director for archival recording as well as the authors of subsequent publications regarding any drawing
conventions or art materials they prefer the illustrator to use.
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First, an over-sized sheet of clear semi-rigid film was placed over the tile surface, and using a Rotring
Isograph technical pen with a 0.35 nib, the required detail was traced. It is preferable to start by recording
the edges of the tile, as these outer lines will form a register by which the film may be repositioned, if it
should slip during the drawing process. Corrections can easily be made by using a lightly moistened tissue
to remove the offending line. Once the tracing was finished, a scale was added, together with information
required by the director/author. In this case all this data was concentrated in a box drawn at the top of the
sheet (Fig 17, opposite).
At this ‘working drawing’ stage, the most efficient method of recording uncomplicated areas of colour

was simply to write the colour name directly onto the drawing. However if confronted with more
complex areas and assuming that you are not using colour reproduction for printing, areas of the same
hue will need to be shaded with stipple or cross-hatching and these shadings related to a key.
Surprisingly, there is no commonly accepted archaeological standard for colour representation. It may
be helpful to adopt the conventions from the other publications referred to by the author for
comparative purposes.
The completed working drawing was then copied for the site’s archive. Scaled copies, either enlarged

or reduced can also be made at this time, should they be required for the inking-in stage that follows.
To produce the artwork for publication, the working drawing needed to be transferred onto either

plastic drafting film (with its ‘prepared’ surface for inking), good quality cartridge paper or Bristol
Board. I prefer to use paper-based materials, finding them more sympathetic to the illustration process.
Also, sometimes film can cause problems of clarity for the printer (who ideally should be consulted at an
early stage). This drawing was produced using paper. The paper was placed on top of the working
drawing and secured with drafting tape and using a light box (you could use a window!) the image was
traced off onto the paper using a 2H pencil. The same method would be followed for drafting film, but
being translucent, it does not require background illumination.

Fig 16 Film placed over the tile for tracing
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At this pencil stage the drawing was checked for accuracy and finally inked-in. The illustration was to be
reduced to 1:3 and therefore a nib size of 0.50 mm was used for bold lines (such as the profile) and
0.35 mm was used for the inner detail. Convention dictates the use of a dashed line to indicate damaged
areas and thin lines for any reconstruction. Unwanted inked details may be removed from film using a
special eraser or by using a sharp blade, whilst Tippex and water-based Process White are suitable for
corrections on paper. The simple designs of most medieval tiles make them a particularly good subject for
those just starting to illustrate objects.

Further reading
Eames, E, 1992 English Tilers. London: British Museum Press

Eames, E, 1980 Catalogue of Medieval Lead-glazed Earthenware Tiles in the British Museum. London:
British Museum Press

Holliday, J R, 1872 Hales Owen Abbey, Birmingham and Midlands Institute Archaeological Section
Transactions 1871, 49–72

Stopford, J, 1990 Recording Medieval Floor Tiles, CBA Practical Handbook 10. York: Council for British
Archaeology

Fig 17 Drawing of the tile in progress
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Fig 18 Roman glass jug from Colchester (scale 1:1)
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Chapter 3: Glass

1. ROMAN GLASS by Denise Allen and David Hill

1a. A ROMAN GLASS JUG FROM COLCHESTER

Manufacture
The body of the jug was made by free-blowing and manipulating the glass, whilst hot, into the
required shape. The faint diagonal ribbed pattern was produced during an early stage of inflation,
probably by blowing into a ribbed mould, then further inflating and spinning the bulb, so that the ribs
spiralled around the body. The base-ring was then folded from the lower vessel wall with fairly high
‘kick up’ on the underside. Once the body shape was complete, the vessel was attached at the base
end, via a small gather of warm glass or pontil wad, to a solid metal pontil rod, or ‘punty’, and the rim
cracked off and separated from the blowing iron.
A fine spiral trail was added around the neck by applying a small amount of molten glass, then

spinning the vessel whilst stretching the applied gather to form a thread. The rim was finished by
reheating, to soften it again and widen the mouth to a funnel-shape. The heat thus produced a rounded,
smoothed and thickened edge.
The handle was formed from another separate gather, which was ribbed by pinching prior to being

attached at the shoulder, stretched, attached at the rim, reheated, folded and shaped. The finished vessel
was cracked off the pontil rod (leaving a slight pontil scar on the underside) and placed in an annealing
oven to cool slowly and gradually.
This vessel of greenish-colourless glass, complete except for chips in the base ring and the spiral trail,

was found in Colchester during the 19th century, and must have come from a grave. The jug was given
to the British Museum by the Reverend J H Pollexfen, Rector of Lexden, who collected antiquities
locally (accn no BM 70 2–24 4). Other dated finds of the same type belong to the 4th century AD
(Price & Cottam 1998, 163–5, fig 72).

Features to show on the drawing
Glass is drawn using many of the same conventions as for pottery – the left profile is drawn as a section
through the vessel wall, showing any interior features or decoration, whilst the right profile is the
exterior view of the wall, showing features or decoration on the outside of the vessel. It is important to
show in a drawing of a glass vessel how the rim and base have been formed and finished. The elasticity
of molten glass meant that this could be done in a wide variety of ways when the glass was still warm, or
sometimes it was left until cold and hard and finished by polishing smooth. Close examination of a
broken profile can reveal clues such as fused joints resulting from some of the methods described below,
as can running a fingernail across the inner surface to try to feel where a fold has been formed.

Rims can be finished by:

. Re-heating and smoothing – these are often slightly rounded and thickened, rather like a match head
in profile.

. Folding, often several times to form a hollow tube or solid collar. Close examination of a broken
profile usually reveals how this was done, and it is sometimes necessary to leave a fine white line on
both sides of the black vessel section to demonstrate the intricacies of the folds.

. Cracking off flat; leaving until cold and then smoothing by rotary-polishing. The flat rim and signs of
polishing (sometimes in the form of horizontal wheel-incised lines under the rim) should be
reproduced.
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Bases can be finished by:

. Simply flattening the underside of the body whilst still warm and pliable, or making it slightly
concave – a ‘kick-up’.

. Folding a solid or hollow base-ring from the lower vessel wall, or pushing the bottom of the vessel
back in on itself to form a folded foot.

. Applying a separate base-ring or foot to the underside of the vessel. This can sometimes be a solid
trail of various shapes and sizes, sometimes an applied solid gather or ‘pad base’, or sometimes a
second blown bulb, which is attached to the underside of the vessel, then cracked off to form a foot.

Handles:

Handles are usually attached first at the shoulder, then drawn up and attached at the rim, and can quite
often be elaborately folded on both these points. The folds should be indicated in the drawing, and
a cross-section of the handle should be drawn to indicate its shape (rounded or flat, smooth or ribbed).
It may be necessary to draw the handle both in profile (usually on the right-hand side) and also ‘full on’,
to show ribs and other decoration, such as pinched trails or applied medallions, which occur at the
lower attachment.

Decoration – some of the most common consist of:

. Applied trails and/or blobs of glass, of the same or contrasting colours. If these are left standing
proud of the surface, this should be indicated as on the jug drawing, which has a spiral trail around
the neck. If marvered flat into the surface of the vessel, these need to be shown by shading on
the right side of the drawing.

. Tooling the surface of the glass whilst still warm and pliable, for example by indenting, or pinching
out ribs or small knobs – all should be indicated in profile and in 3D on the right side of the drawing.

Fig 19 Roman glass jug (scale 1:2)
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. Cutting or engraving after the glass is cold. If the facets are deep, then the left profile needs to
indicate the differences in thickness of the vessel wall. If the whole surface is covered by an engraved
scene, this needs to be illustrated, taking particular note of the engraving style.

. Pressing or stamping, whereby a small gather of glass is impressed either with a mould stamp in the
case of masks, medallions and prunts (frequently found beneath jug handles), or pressed or rolled
into a mould in the case of wall revetments and furniture.

. Mould-blowing, by inflating the vessel into a decorated mould (see Fig 22). The profile should show
how the glass has taken the form of the mould on both inner and outer surfaces, and a full drawing
should reproduce the entire design, flattened out and accurately measured.

Method: how the jug was drawn
Most of the rules regarding the drawing of ceramic vessels apply here, although the aim of a good glass
illustration should be to show the technique of manufacture wherever possible. Some knowledge of
glassworking techniques can be an advantage, and ideally an illustration should contain sufficient
information for a skilled glassmaker to be able to use it as a ‘blueprint’ for recreating the vessel.
The vessel was drawn at 1:1 scale to be reduced for publication to 1:2 or 1:4. The diameter of the

vessel was measured and plotted at various points along its height, using set squares and diameter
gauges. All the selected outline points were recorded and joined on a rough pencil drawing on graph
paper, sketched initially using a 4H pencil, and then the lines were confirmed and reinforced with a
2H pencil. The drawing was then traced onto double matt drawing film using waterproof ink technical
pens. (Remember that the actual thickness of pen nibs used for lines and stippling will be affected
if the drawing is intended to be reduced or enlarged for publication). The minimum of stippling
should be used to express detail and form, although it is sometimes possible to convey quite complex
patterns of applied and ‘splashed’ vessel decoration using shading. Corrections to the inked drawing
can be made using a scalpel and a steel ‘shield’ or the drawing may be scanned and corrected on
a computer.

1b. A ROMAN MOULD-BLOWN GLASS CUP FROM SHEEPEN, COLCHESTER

Two pieces from a mould-blown cup were originally found in a pit dated to 49–60/61 AD.
The fragments were first published in Camulodunum (Hawkes, 1947, see below). They were redrawn in
1999. The fragments were restored based on other examples. The design shows four pairs of gladiators
at different stages of their fighting bouts. The names of the gladiators are written above: Spiculus
(‘the sting’) has defeated and possibly killed Columbus (‘the dove’); Calamus (‘arrow’) and Hories are
fighting defensively; Petraites (‘Rocky’) has disarmed Prudes (‘the careful one’) who has his finger raised
in submission; Victorious Proculus (‘the hammer’) holds the winner’s palm, while his opponent also
holds up his finger in defeat. These gladiators were real characters, attested by written evidence and the
cups may have been sold as souvenirs of famous fights.

Fig 20 Mould-blown cup with design flattened out to show restoration (reduced to fit page)
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Fig 21 Fragment of Roman mould-blown glass cup from Sheepen, Colchester (scale 2:1)
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Method: how the mould-blown cup was drawn
A plaster cast was taken of the fragments. Casts are usually done using cold-curing latex and must be
done with the permission of the conservator (and preferably by them, to avoid accidents!). Then after
the glass had been removed, plaster was poured into the mould. It is often difficult to see the details on
the beakers as the surface may have weathering/iridisation, discolouration or pitting and the cast, being
uniform in colour, often reveals other subtle details, such as mould seams, which cannot be seen by the
naked eye by even the keenest illustrator. Such casts are a real boon for the illustrator.
Two versions of the cup were drawn; the first at 1:1 scale, to show the whole cup (Fig 22). This was a

restoration and also shows the section. In order to understand the decoration, a squared grid of 10 mm
was carefully measured and drawn onto the surface of the cast using a 2H pencil and a paper ruler (that
bends). The contents of each square of the grid on the cast were copied into a grid of corresponding
larger squares on graph paper and thus the drawing was scaled up to 2:1.
This pencil drawing was then traced onto drawing film in ink, using a stipple technique to express the

detail and form of the lettering and figures. The drawing may be scanned and corrected on computer if
necessary and then reduced on publication. For the flattened out drawing (Fig 21) a faint stippled
convention was used to restore the missing areas.

Further reading
Allen, D, 1998 Roman Glass in Britain. Princes Risborough: Shire Publications Ltd

Cool, H E M, & Price, J, 1995 Roman Vessel Glass from Excavations in Colchester, 1971–85, Colchester
Archaeological Report 8

Harden, D B, Hellenkemper, H, Painter, K, & Whitehouse, D, 1987 Glass of the Caesars. Olivetti

Hawkes, C F C & Hull, M R, 1947 The Glass in Camulodunum

Hill, D, & Taylor, M, www.romanglassmakers.co.uk

Price, J, & Cottam, S, 1998 Roman-British Glass Vessels: A Handbook, CBA Practical Handbook 14.
York: Council of British Archaeology

Fig 22 Roman mould-blown glass cup from Sheepen, Colchester (scale 1:1)
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Fig 23 Reconstruction drawing of Bradwell Abbey window, Buckinghamshire (courtesy of English Partnerships,
Milton Keynes)
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Glass

2. A MEDIEVAL GRISAILLE WINDOW PANEL FROM BRADWELL ABBEY,

BUCKINGHAMSHIRE by June Burbidge

Introduction
In 1982 during excavations at Bradwell Abbey, Milton Keynes, a rare find of an almost complete leaded
panel of a late13th-century window was found. Presumably it had literally been thrown out during
the16th-century with the dissolution of the monasteries and was in a very distorted condition. Great care
was needed to excavate it without disturbing the positions of the lead and remaining quarries. Isolating the
tangle of lead and glass on its bed of soil, then undercutting it solved the problem. The individual quarries
were then consolidated with PVA emulsion and plasterers’ scrim, the whole thing then covered with butter
muslin, more scrim and PVA.
Then the entire block was coaxed onto a metal sheet and the whole thing transferred to the Milton

Keynes Archaeology Unit laboratory. To enable the window to be turned over to clean both sides, it was
placed in a custom-made box, lined with plastic sheeting and polystyrene chips. The panel was gridded,
both sides photographed, and the quarries numbered and bagged separately. They were mechanically
cleaned and gradually allowed to dry out, then coated with a solution of 25% PVA in acetone and
industrial methylated spirits in order to stabilise the glass.

How the quarries were drawn
After the quarries had been cleaned, broken pieces were stuck together; all were individually drawn at
lifesize (Fig 25). Each fragment of window glass was positioned on a light table and acetate sheeting was
placed over them. Using a fine permanent ink marker (Stabilo pen 166P) the outline and any pattern was
traced. This was then traced again onto drafting film in pencil, the pattern checked and any refinements
made before inking in with a 0.6 Rotring pen for the outline, and finer pens for detail. The drawings were
then photocopied and cut out as individual pieces, like a jigsaw. Transparent tape was used for placing
the drawings. These were then used in the reconstruction of the pattern of the window.
The lead posed a problem because of its crunched-up condition, but with patience and ingenuity, the

original shape was arrived at and we could start to place the drawings of the glass into their correct
positions. Some pieces fitted quite easily because a drawing of the excavated lead work had been
prepared showing the positions of each identified quarry. The reshaped lead frame was drawn at 1:1,
using a 0.8 Rotring pen, photocopied and the known positions of the quarries placed on it, to give an
idea of the basic design. The task of fitting the rest of the quarries could begin.
Progress was gradually made with the help of anyone in the unit who happened to pass through the

laboratory, pause awhile to try and place another piece of the puzzle. It was an exciting process,
watching the window pattern evolve. With all quarries that could possibly be fitted into the frame in
position, a drawing was made from which a final reconstruction could be completed (Fig 23).

Note
A reconstruction of the window panel was commissioned by the Society of Glaziers and is on display in
The Church of Christ the Cornerstone, Central Milton Keynes. It has been erected in the wall of the
ambulatory.
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Fig 24 Glass fragments shown in their original positions without leads (courtesy of English Partnerships,
Milton Keynes)
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Further reading
Croft, R A, & Mynard D C, 1986 A Late 13th-century Grisaille Window Panel from Bradwell Abbey, Milton

Keynes, Buckinghamshire in Notes and News, Med Arch, Vol XXX, figs 8 & 9; plate X.

Milton Keynes Archaeology Unit, 1992 (part of Buckinghamshire County Museum Service) Windows
on the Past.

Fig 25 Medieval quarries from Bradwell Abbey (scale 1:1)
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Fig 26 Nos 1&2: Roman jet pins from York (scale 2:1)
No 5: Roman jet armlet bead from York (scale 2:1)
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Chapter 4: Jet and Shale

1. JET AND SHALE OBJECTS by Lindsay Allason-Jones with Nick Griffiths

The materials
The materials discussed here include jet, shale, workable coals, and lignite. Recently conservators and
archaeologists have concerned themselves with the accurate analysis of these materials, the former to aid
them in their efforts to preserve the artefacts, the latter because a fascinating picture of trade and
industry is slowly being revealed through this analysis. Archaeological illustrators need not worry about
identifying the precise materials – if the object has been made from a black, hard, geologically derived
material, the suggestions offered will help the illustrator to produce a professional drawing.
To provide a background the different materials can be summarised as follows:

Jet, as defined by Stach in 1927, is ‘formed from drifted wood which has been secondarily
impregnated with bitumen from its surrounding sedimentary environment’. Lignite is also derived
from logs washed into sediment but lacks the hydrocarbon impregnation of jet; as this can vary, so
jet can grade into lignite while the situation is further complicated by the fact that a log can lose its
hydrocarbons if it is heated during its geological life, so jets formed in periods such as the
Carboniferous can lose all their hydrocarbons and become lignite.
Shales are made up of clay minerals which can vary in composition but which are all basically

hydrated aluminium silicates. The clay minerals themselves are colourless and the final colour of
the material will depend on the presence of impurities, which can produce black, grey, red, green
or brown shales. Only black, grey and brown shales are covered in this chapter. Kimmeridge Clay
is the most well known shale used in antiquity in the British Isles. Although it takes its name from
Kimmeridge Bay, it outcrops in a broad band from Dorset to North Yorkshire with further
outcrops in Scotland.
Coal is a mixture of three types of vegetable tissue: vitrinite, liptinite and inertinite. Together with

mineral impurities, varying proportions of these materials make up the different coals, which are
graded by rank depending on the degree and duration of heating received during geological burial.
Most ranks of coal are too brittle to be carved but those with a high proportion of intertinite and
liptinite are stronger and capable of taking a good polish. Cannel is a type of coal formed in ponds in
the coal swamp and consists of finely comminuted plant debris with, usually, only a small proportion
of vitrinite. Cannel coal lacks the distinct banding of other coals and breaks with a conchoidal
fracture. Detrital coal is too rich in vitrinite to be a cannel. It is made up of plant fragments and
results when debris is washed out from peat beds and re-deposited. Torbanite is a variety of coal
whose dominant organic compound is derived from algae, taking its name from the Torbane Hill,
near Bathgate in Scotland.
Bog oak is wood, which has been buried in peat bogs. A craft material mostly worked in Ireland

from the medieval period until the 20th century, it is rarely found in earlier archaeological contexts
in the British Isles.

Manufacturing techniques: how the objects were made
None of the materials described are complex to gather or prepare. From the Neolithic to the Iron Age
enough raw material could be gathered by beach-combing, particularly at the base of sea cliffs after
storms. In the Roman, medieval and post-medieval centuries, when demand started to exceed natural
supply or if large slabs were required for furniture or trays, a ‘drift’ or tunnel would have been cut into a
hillside or a pit dug down from the surface. ‘Dessing’, whereby someone was lowered over the edge of a
cliff on a rope to hack at the outcrops, may also have been the method used to collect most of the black
materials in the earlier periods.
Throughout history the working of the black materials has been limited by the technology available at

the time. In the Bronze Age, for example, elaborate spacer necklaces were produced using slabs of
sandstone and simple bow drills with flint or bone blades. In the Roman period several artefacts show
signs of having been filed to shape or having had the rough lathe scars removed by iron files. The holes in
beads could have been drilled with a bow-drill, a strap-drill or a hand held awl or auger: the type of
perforation will normally indicate how it was made with a cylindrical hole suggesting drilling from one
face while an hourglass shape indicates the hole being worked from both faces.
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Fig 27 Jet objects Nos 1–7 (scale 1:1) (catalogue opposite)
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Sales of the final product would have relied on its black shiny appearance and the different materials
required different techniques in order to achieve this. With shales, for example, this needed an
application of oil and sometimes of a colouring agent. As the oils dry out, either during wear, or during
archaeological burial, the materials will crack, spall or laminate depending on their composition. Such
deterioration is a natural phenomenon and need not be indicated in a final drawing but, if wished, can
be suggested by thin, jagged white lines (see Allason-Jones 1996, No. 298); it is recommended that this
is kept to a minimum and care should be taken that these lines do not get confused with any decoration,
particularly with regard to spindlewhorls which often have incised lines or dot-and-ring motifs around
their circumference.

Method: how the objects were drawn
When drawing most jet/shale/coal artefacts the basic principles are the same as when drawing small
bone objects. The objects are scaled up and drawn at 2:1 (Fig 26) and then reduced for publication.
Care should be taken on keeping the dimensions accurate. The difference is the same as the difference
between a photograph and a negative: the principle attraction of the materials to their customers
was their black shiny appearance so when illustrating the objects this needs to be shown by using black
infill on the planes and using white for the highlights and decoration. Any indication of the method of
carving is useful and should be indicated in a drawing if it doesn’t interfere with the detail of the
decoration.

Practical hint
Problems occur when you have only one or two black objects and these have to be mounted on a page
with other artefacts. In this situation the use of stark black and white contrasts draws the eye and the
black objects dominate the page. If possible mount ‘jet’ drawings on a separate page; when this is not
possible then the objects can be drawn using the same shading techniques used for the other artefacts
but intensifying the shading. In the case of very large objects, such as trays (Fig 28, No 8) and table tops,
which are usually of shale, the objects should be drawn at 1:2 in the usual way with a minimum of
shading and the incised decoration shown as single lines. It is preferred that jet pendants are illustrated
by photographs rather than line drawings.

1. & 2. Roman jet pins from York. Facetted pins are the commonest form of jet pin from all periods
and are made by cutting the corners off the cubed head. By keeping the white lines simple it is
possible to suggest a plain facet (as on 1) or a highly decorated facet (as on 2) (Allason-Jones
1996, Nos 206 and 231).

3. Roman jet finger-ring from South Shields. Here the decoration is very finely incised and very
complex. Any attempt at shading or highlighting would get confused with the motifs (after
Robert Herbert in Allason-Jones and Miket 1984, No 7.89).

4. Bronze Age shale V-perforated button from South Shields. The highlighting here shows the
slope of the upper face but lines are used to indicate the damage on the back (after Robert
Herbert in Allason-Jones and Miket 1984, No 7.140).

5. Roman jet armlet bead from York. This type is also common on Romano-British sites and it is
important that the decoration on the edge is clearly drawn because when the beads are strung
together these motifs form a running design across the armlet (Allason-Jones 1996, No 33).

6. Roman jet armlet from York. Cabled armlets can have cabling running continuously around the
armlet or confined to one face. By indicating the grooves and the highlights with white lines
both form and surface finish can be shown. The decoration of armlets often runs down the
edges so make sure you draw a view, which shows the motifs as they would be seen when worn
on the wrist (Allason-Jones 1996, No 72).

7. Roman jet armlet from York. A simple, undecorated armlet gives a clear impression of the
shininess of the material. The grooved decoration stands out (Allason-Jones 1996, No 80).
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8. Roman shale tray from Silchester (Fig 28, below). A large object with fine, rather worn
decoration. In this case a white background with the lines shown simply is preferred (after
Lawson 1975, Fig 11).

9. Jet sword or dagger handle fromWalbrook Mithraeum (Fig 29, opposite). This had to be shown
on the same page as stone, iron and bone objects so the shading has been toned down while still
retaining a suggestion of sheen (Drawing by Professor W F Grimes in Shepherd 1998, Fig 176,
No 55).

Fig 28 No 8. Roman shale tray from Silchester (scale 1:4)
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Further reading
Allason-Jones, L, and Miket, R F, 1984 Catalogue of Small Finds from South Shields Roman Fort.

Newcastle upon Tyne: Society of Antiquaries of Newcastle upon Tyne

Allason-Jones, L, 1996 Roman Jet in the Yorkshire Museum. York: Yorkshire Museum

Lawson, A J, 1975 Shale and Jet Objects from Silchester, in Archaeologia CV, 241–75

Shepherd, J, 1998 Excavations at the Walbrook Mithraeum. London: MoLAS

Stach, E, 1927 De Kohlenreliefschiliff, ein neues Hilfsmittel fur die angewandte Kohlen Petrographie, in
Mitteilung der Abeilung Gestein-, Erz-, Kohle-und Salzunters, 2:75– 94

Fig 29 No 9. Jet sword or dagger handle from Walbrook Mithraeum (Left: scale 1:1 Right: scale 1:2)
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Chapter 5: Leather

1. A ROMAN LEATHER SHOE FROM ASHFORD, KENT by Anne Dunkley

Manufacture and use
Oxford Archaeology excavated the leather shoe from Westhawk Farm, Ashford, Kent in 1998. It was
one of a small group of shoes and other waterlogged objects found in a late 2nd century AD fill of a well
(context 1547). The object is a fragment of a ‘one-piece’ shoe, with cut out pattern. The exact style is
uncertain as several of the fastening loops are missing. These would have been drawn together with a tie.
The shoe is of a style worn in the mid-2nd century AD. It has no nails in the sole and was therefore
probably used for relatively light wear, perhaps principally for indoor use.

How the object was drawn
The leatherwork was not conserved prior to the illustration process. To overcome the problem of
producing an accurate drawing, the shoe was placed in a shallow tray of water, with a sheet of Perspex
laid over the top to enable the shoe to be drawn from above, on tracing paper.
The initial pencil drawing was completed at a scale of 1:1, then scanned into digital format. ‘Inking up’

was undertaken with Adobe Illustrator, a vector-data art package. The image was traced over on screen,
allowing for the object to be illustrated at the scale of the publication, with no deterioration in quality in
thefinal reproduction. It also allows for amendments tobemade to thefinal illustration, in aquick andnon-
messyway, text anddetail being easily changedwithout unsightly scalpel blademarks.Themain benefits of
computer based illustration is the lack of time waiting for the ink to dry, and the lack of temperamental
problems caused by leaky pens, Letraset, and shaky hand. Stippling can be achieved using designed ‘brush
strokes’, and the ‘pencil’ tool can be set up to give a hand drawn effect for detail.

Practical tip
The most useful piece of hardware for drawing finds is a small digitising tablet, with pen-style puck,
allowing the illustration to be drawn in a manner that feels more traditional than drawing with a mouse.

Further reading
Griffiths, N, & Jenner, A, & Wilson, C, 1990 Drawing Archaeological Finds – A Handbook, Occ Paper

No 13, Institute of Archaeology, University College London. Archetype Publications Ltd

Friendship-Taylor, D E, et al 1987 Recent Research in Archaeological Footwear, Technical Paper No 8,
Association of Archaeological Illustrators & Surveyors

Booth, P, Bingham, A, & Lawrence, S, (forthcoming) The Roman Roadside Settlement at Westhawk Farm,
Ashford, Kent: Excavations 1998–99. Oxford: Oxford Archaeology

Fig 31 Roman leather shoe from Ashford, Kent (scale 1:2)
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Fig 32 Patten from Oxfordshire (scale 1:1)
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Leather

2. A LEATHER, WOOD AND IRON PATTEN FROM OXFORDSHIRE

by Mélanie Steiner

Introduction
Pattens, wooden clogs with iron rings attached were overshoes worn to protect shoes in muddy and wet
conditions, before the wonderful invention of rubber boots. Early examples from the 13th century show
the wooden soles themselves lifting the wearer’s feet above the ground. This example from the
Charlbury area, is probably 18th-century and is mounted on an oval iron ring. It forms part of the social
history collection at the Museums Resource Centre at Standlake, and was purchased from the Kibble
Collection in 1974.
John Kibble (1865–1951) was a master stonemason who lived and worked at Charlbury on

commissions for gravestones, churches and for important local estates including Blenheim Palace. He
was also well known as a preacher and antiquarian who was interested in the Wychwood area, its history,
traditions and customs. Apparently many items of interest were brought to him for his extensive
collection. He wrote a number of books on his part of Oxfordshire.
Kibble even describes pattens in rhyme:

A round ring, a wooden thing
Two bits of leather and a bit of string

He also mentions the minutes of Charlbury and Finstock Sunday Schools, which in 1839 suggested that
the girls should take off their pattens and leave them at the door. This suggests that the fashion for
wearing pattens was quite widespread for children as well as women, even at this time and that they were
noisy and damaging to floors!

Manufacture
The patten (approximately a modern size 6) is in good condition and shows little sign of wear. It is made
of three parts: a wooden sole, the iron framework and the leather upper parts made up from a toecap,
and wide straps fastened with laces. The wooden sole is probably made of beech, similar to dairy
utensils (alder or poplar were also used). It had to be made from a wood, which would withstand wet
conditions and would not split when nails were driven in to it from different directions. It has some
shape to it, a piece was shaved off from the heel to give it a bit of style and presumably to reduce its
significant weight. The whole thing is quite heavy and it must have required a certain amount of skill to
walk in.
The oval iron ring which was forge welded onto two brackets each ending in a flat triangular plate, was

attached to the wood through drilled holes by nails, which then had their ends hammered flat. The
leather uppers of rough cattle hide of single thickness (probably offcuts from shoe making) were then
nailed onto the wooden sole, using eight nails, each side. There were no signs of any decoration. Finally
the end of the iron was folded over the toe and woven cloth laces were threaded through the pre-
punched holes, so that the pattens could be secured around the foot.

How the object was drawn
All the available written information on the object was read and references noted. First a spotlight was
placed to shine on the patten from the top left side, taking care not to place the light too near, as the heat
could be damaging. The object was carefully examined with the help of a magnifying glass, so that the
order in which it was put together could be established. Museum staff thought it necessary to wear
gloves to handle the patten and great care was taken. The object was then stood on a piece of drawing
film and an outline was traced using an engineers square and clutch pencil to mark the measurements.
Then the patten was moved onto a piece of paper, to the left of the drawing, so that it could be moved
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around, without the need to handle the object. The pencil marks were joined up as lines whilst checking
the object and the outline completed.
The drawing was then set up on a small drawing board with the piece of A3 size drafting film taped

over graph paper, next to the object. The record number of the object was noted and the drawing was
dated. Any observations were pencilled onto the drawing to be erased later. For this top view, the outline
was inked using a Rotring pen with a 0.35 nib on the light side and a 0.7 pen on the side away from the
light. This helps to begin to build up a more three-dimensional illusion, making the drawing look less
flat and adding a variety of tone and interest.
The pen widths were chosen to make a bold statement as the drawing was to be reduced to 1:2 scale at

printing. It is important that the illustrator knows the required finished size before any inking is done, so
that they can anticipate and make allowances for the reduction in scale. Often the original drawing will
not look very comfortable until it is reduced in size. If it is not strong enough, the reduced version may
look disappointingly insubstantial, pale and spidery. This subject, by its nature is strong and heavy and
that needed to be shown in the illustration.
When these initial inked lines were dry, the pencil was removed using a kneaded eraser (Also known as

a putty rubber, these are very useful for cleaning up drawings). Then further measurements were taken
with the help of dividers and transferred to the drawing using pencil. The whole object looked very dark
and it was decided to leave the wooden component lighter so that there would be some contrast in the
drawing. The leather had cracked in a cross-hatched manner so fine lines were drawn in to show this
effect (using a Rotring 0.25 pen).
The iron was a little corroded and marks to give this impression were drawn. The ribbon was cross-

hatched to reflect its woven appearance. All lines were inked and the whole drawing then checked against
the object for the general overall impression. It helps to leave the drawing and return to it later, so that you
‘take it by surprise’.

Fig 33 Patten (scale 1:2)
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A side view was drawn using the same methods as before. Care was taken to place the second view
close enough to the first so that the whole drawing would fit onto an A4 page when copied. It is helpful to
rule pencil lines across from the first drawing to the second view, for example the lines that show the
top and the bottom and those of the main features and distinctive points. This is not only to make sure
the two drawings match up but also means that time is saved, because it saves some measurements
having to be taken again. The lines of the graph paper below the film are useful to trace when drawing the
parallel lines to represent shading.
When all seemed correct, the lines were inked in. This illustration was drawn to be suitable for use in a

brochure and to be reduced. If it had been for a more analytical publication, then an opened up drawing
of the leatherwork and a view of the base would also have been necessary and probably some sections in
order to clarify the measurements and record the structural details of exactly how the patten was
manufactured.

Practical tip
The patten could have been drawn in pencil and then finished using software on computer. However
when you have to travel to the object, rather than the object being brought to you, it makes sense to ink
and put the finishing touches to the drawing, whilst the object is in front of you. It is always preferable to
do this when you can, so that the character of the object can be captured in the illustration. Sometimes it
is the small imperfections of the object, such as patches of damage for instance that makes the drawing
look authentic.
When the drawing is inked by hand on drafting film, as described above and is then to be scanned, it is

helpful to photocopy it first, in order to get a really sharp image.

Further reading
Friendship-Taylor, D E, Swann, J M, & Thomas, S, 1987 Recent Research in Archaeological Footwear,

Technical Paper No 8, Association of Archaeological Illustrators & Surveyors

Grew, F, & de Neergaard, M, 2002 Medieval Finds from Excavations in London: 2 Shoes and Pattens.
London: Museum of London

Kibble, J, 1930 Charming Charlbury, with its Nine Hamlets (Republished 1999). The Wychwood Press

Rowley, R T, & Steiner M E (eds), 1996 Cogges Manor Farm Witney Oxfordshire. Oxford: University of
Oxford, Department for Continuing Education & Oxfordshire County Council
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Fig 34 Medieval macehead from Dryslwyn Castle, Wales (scale 2:1)
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Chapter 6. Metalwork: copper alloy

1. A MEDIEVAL MACEHEAD FROM DRYSLWYN CASTLE, WALES

by Oliver Jessop

Introduction
Amongst the weapons recovered during the 1980–95 excavations at Dryslwyn Castle, Dyfed in west
Wales was a complete copper alloy macehead. It was found in the courtyard of the inner ward, buried in
the fill of a latrine pit and a coin has securely dated it to 1250–60 AD. The weapon was socketed, with
twelve barbs, or points, forming the head. Compared to other medieval weapons, it is uncommon as an
archaeologically recovered artefact type. The only other example known from an excavated context
comes from Perth, Scotland (Caldwell 1987).

Manufacture and use
The macehead is a socketed, starheaded form with a tapering faceted shaft. The twelve projecting
points, which form the head, are arranged in three layers, each offset by 45 degrees from one another.
The top and bottom set of barbs are triangular in cross-section, whilst those of the central layer are four-
sided. Surviving within the central socket are the preserved remains of the wooden shaft, which projects
slightly from top and bottom.
Analysis of an unidentified substance adhering to the underside of two of the barbs demonstrated that

it had a similar cell structure to human skin but no definitive conclusion as to its true nature could be
drawn. EDXRF (Energy Dispersive X-ray Fluorescence) spectrometry analysis indicated that the
macehead was made of cast leaded bronze. The facets and barbs had been filed smooth at an angle of 45
degrees after casting, obscuring evidence relating to the precise casting technique used.

Fig 35 Macehead (scale 1:2) (published size)
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Fig 36 Macehead from Dryslwyn Castle, Wales (scale 2:1) (top view)
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Method: how the object was drawn
The illustration of the Dryslwyn macehead proved problematic in a number of ways. Fortunately it had
been completely conserved after its excavation and X-rays taken. However the artefact was heavy and
care had to be taken when handling it, as the remains of the wooden shaft running through the centre of
the artefact was in a fragile state. There were no two surfaces at right angles or parallel to one another.
The approach adopted for the illustration of the macehead can be divided into the following stages.

First, it was examined in detail, both visually and under magnification, to obtain a greater
understanding of its design, and all the areas of surface detail requiring illustration, as well as its
method of manufacture. To ensure that all relevant features were identified and recorded, this
examination was undertaken in conjunction with guidance notes produced by the finds specialist and
the site excavator. As a result of the surface examination, the necessary viewpoints, cross-sections and
scale of the final illustration were chosen. All the drawing was undertaken with a 6H lead in a clutch
pencil, using CS10 drawing paper. Initially the outline was drawn at 1:1 scale.
The second stage of the illustration was to prepare outlines of each viewpoint at a scale of 2:1. A

Grant enlarger was used to trace the profiles of the macehead outline onto tracing paper. During this
process the macehead was supported on a base of polyurethane foam, commonly used to package
archaeological artefacts during storage or transit. When all the required outlines were enlarged and
checked with dividers, a light-box was used to transpose them onto drawing paper.
The third stage involved the illustration of the basic structure of the artefact, such as the facets on the

shaft and the edges of the individual barbs or spikes. This was a slow process, involving the use of
dividers to gradually build up a framework of key points, creating a ‘wire frame’ outline of the artefact. It
was essential to measure points from exactly the same position each time a measurement was transferred
onto the paper, otherwise inaccuracies would have rapidly accumulated, requiring redrawing and
measuring.
When the ‘wire frame’ of the drawing was complete, surface detail was then added. It was only at this

point that it was possible to appreciate the appearance of the final drawing. The outline pencil drawing
was then checked by the excavator, to ensure that relevant detail was included.
The fourth stage considered surface shading. The aim was not to crowd the illustration with too many

lines but to add enough to portray the desired surface texture. Solid black was used for areas obscured
from the light, also to accentuate certain angles and to show the overlapping nature of the three rows of
spikes. As the illustration was drawn at a scale of 2:1, if the shading was drawn too close, on reduction
for publication the lines would black-up obscuring surface detail. On the other hand, if drawn too far
apart, the artefact would look unfinished.
Shadow was applied to show the principal features such as the facets, flat surfaces, wooden handle and

the rivet. When the surface shading was complete, a 50% reduction of the pencil drawing was produced
using a photocopier on a dark setting. It was useful to obtain an impression of the finished illustration at
approximately publication size, and still allow for minor corrections and alterations to be made.
The final stage was the inking-up of the pencil illustration. The exterior edge of each view of the

macehead was drawn using a Rotring Isograph pen with a 0.35 mm nib. The cross-hatching of the
section was achieved using the same thickness on a hatching machine set at 45 degrees. This consisted of
an angled ruler fixed to a horizontal bar to any desired angle, then moved along in adjustable, but
uniform increments. The interior detail was inked-in using a pen and nib to produce a greater line
texture and fluidity of form.
The Dryslwyn macehead took a total of five days to draw, from the start to the completed inked-up

camera-ready illustration at 2:1 scale.
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Fig 37 Medieval macehead from Dryslwyn Castle (scale 2:1) (side view)
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Practical hint
The illustration of copper alloy artefacts recovered from archaeologically excavated contexts poses a
number of practical problems. The effects of burial and natural corrosion processes can damage the
surface of the artefact and obscure surface detail. In addition, many copper alloy items are thin, fragile
and are frequently squashed, incomplete or disfigured.
It is an accepted practice for archaeological illustrators to draw the object as found. However, surface

detail such as inlay, gilding or the presence of internal voids can be readily identified as a result of
conservation cleaning, combined with X-ray photography, and these should be depicted.
The dark green surface patina of copper alloy artefacts effectively obscures their original yellow shiny

appearance. It is therefore important, if possible, to give the impression of a sheen or reflective surface
on the drawing. This will also allow a copper alloy artefact to be distinguished from wood, iron, stone or
glass merely by the rendition of the surface.
The texture on archaeological illustrations should vary depending on the material being illustrated.

This ideally should allow artefacts of similar form but manufactured from differing materials to be
immediately identifiable, from their visual representation alone.

Further reading
Caldwell, D, 1987 Macehead, in P Holdsworth (ed), Excavations in the Medieval Burgh of Perth 1979–

1981, Society Antiquaries of Scotland, Monograph 5, Edinburgh 125

Caple, C, forthcoming. Excavations at Dryslwyn Castle, Dyfed 1980–95

Jessop, O, 1997 House Styles: do we still need them? in Graphic Archaeology. Association of
Archaeological Illustrators & Surveyors, 35–37
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Fig 38 A Roman steelyard (scale 1:2) (published size)
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Metalwork: copper alloy

2. A ROMAN STEELYARD FROM WORCESTERSHIRE by Laura Templeton

Introduction
The steelyard was found by a metal detectorist, who then reported it to staff at the Worcestershire Sites
and Monuments Record. Few have been identified in the West Midlands region and it caused a stir – it
was almost complete and astoundingly well preserved. The owner therefore agreed to leave it with us for
a few days, to allow the Service to record and draw it in detail.

Manufacture and use
This steelyard is entirely made of copper alloy. The balance arm was cast in one piece. Along the
measure it is rhomboid in section, with a spherical terminal. The other end of the arm is rectangular,
with two circular lugs at the top and bottom, with an oval lug at the end. Two suspension hooks are
attached to eyelets in the circular lugs, whilst a wire loop is attached to the eyelet at the end. The
suspension hooks were made of copper alloy wire, beaten and bent to create the hook, and attached by
threading the wire through the eye and back around the shank. The loop is similarly attached. Marks
along the measure are clear and well defined.
Steelyards were in common use throughout the Roman period to weigh a wide variety of goods. A

relief, now in the British Museum, depicts a steelyard in use in a butcher’s shop. They were used for
weighing small, light goods, as well as large or heavy items. They work on the principle of leverage: the
suspension hooks provide two fulcra, each having its own scale, from which measurements were read
along the top of the arm. When in use, the steelyard would be hung from one of the suspension hooks
and a scale pan (holding the goods for weighing) would hang from the loop at the end of the arm. A
standard weight (missing from the example) would then be moved along the arm until the scale pan and
its contents balanced. The weight of the goods could then be read off the scale. The inner most
suspension hook would be used when weighing lighter items, and the outer one for heavier items. The
scales related to each other in that the scale for the heavier weights continued from where the first
ended. For example, the lighter scale may read up to one pound. To weigh goods from one pound
upwards, one would need to turn the steelyard over, suspend it from the outermost hook and read along
the second scale.

How the steelyard was drawn
When considering how to start, it was important to understand the function of the steelyard. The
presence of the hooks and loop meant that four separate objects needed to be considered, each requiring
their own views and sections. However I rejected this option, as when in use, these four items worked
together. To draw them as a whole, each piece required careful positioning in order to achieve the best
presentation, to show how they related to each other and therefore how the steelyard worked.
The excellent condition of the steelyard meant that the hooks moved freely within their fittings, so it

was possible to arrange them in their positions. The four views of the steelyard are shown. Each face of
the balance arm portrayed the divisions and sub divisions on the measures, with sections through the
rhomboid arm and the terminal. The sections describe information not shown on the four views,
whereas the rectangular shape at the lug end of the arm can be seen. The rear views of the hooks were
included because they rotated to those positions with the balance arm.
I omitted the bottom faces of the hooks from the second and fourth views. It was more useful to see

the side views of the lugs and arm, which would otherwise have been obscured. The side views of the
hooks explain their manufacture. Sections drawn through the shanks of the hooks confirm their
rectangular shape.
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Fig 39 Part of the Roman steelyard (scale 1:1) (drawn size)
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The steelyard was drawn at 1:1 for reproduction at 1:2 (50% reduction). The final inked image uses
crosshatch and line following an accepted drawing convention for the drawing of copper alloy objects. I
have no hard and fast rule for the use of line thickness on different parts of the drawing. It entirely
depends on the subject, its shape and importance within the illustration. The drawing was completed in
two days by producing a measured pencil drawing from which the inked version was made. An
additional half-day was spent on research.

Practical hint
This was a rare find and an unusual object to draw. As the object is in private ownership, the time
available for illustration was limited. It was important to do the drawing in order that the steelyard was
visually recorded to enable access for research purposes. The best guidance for the drawing was from a
few published illustrations with descriptions of steelyards and their use. By understanding how the
object was used, I realised that small details, for example notches and measuring points on the scales,
occurred on all four faces. This meant that all views had to be illustrated in order to give a full
description. Judgements were made on which aspects to omit, for instance, the section of the lug end of
the arm. To leave out the views of the base of the hooks was merely in keeping with convention. Looking
at the illustration now, I can see ways in which the information could have been compressed into two
views and this might have saved half a page at publication. At the time of illustration, it was necessary to
go ahead and draw what was there. The full original illustration is presented here. If it had been drawn
initially for publication, editing would have been applied.

The drawing is the Copyright of Worcestershire County Council.

Further reading
Cowell F R, 1961 Everyday Life in Ancient Rome. Batsford

CrummyN, 1983TheRomanSmall Finds fromExcavations inColchester 1971–9, ColchesterArchaeological
Report 2

Quenell M, & Quenell C H B, 1924 Everyday Life in Roman Britain. Batsford

Fig 40 Roman steelyard in use (showing a weight also found in Worcestershire)
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Fig 41 Pencil drawing of bronze mount for drinking horn from Derrymagowan, County Armagh (scale 1:1)



Metalwork: copper alloy

3. AN EARLY CHRISTIAN BRONZE MOUNT FROM DERRYMAGOWAN,

COUNTY ARMAGH, IRELAND by Deirdre Crone

This 9th/10th-century mount for a drinking horn was found in material displaced by dredging on the
River Blackwater. The disruption of the context allowed for the licensing of metal detector users to
search the area producing a myriad of finds of bronze, gold and iron, mostly flattened and cut crudely in
antiquity with shears for ease of transport and recycling.

Manufacturing technique
Of intricate construction and cleverly decorated, made to fit a particular buffalo horn and therefore
organic in shape rather than geometrically regular, this artefact must first be studied and understood,
peered at long and lovingly, discovering its hidden structures and solutions, the satisfaction of good
craftsmanship of any age.
Themount is based on a shallow, inverted cone, not properly circular and with a height of 6.5 cm at the

join, and at the opposite side 8.7 cm, presumably to accommodate the curve of a very large bison or
auroch’s horn (Fig 42). The piece was cut from a single sheet of bronze and apparently engraved at this
stage with its geometrically drawn interlace pattern. It was then curved and beaten into a straight-sided
sleeve, the overlapping seam fastened with seven rivets, now vanished, and the rim expanded and curled
around an iron core, and sealed by a bronze fillet with a fine milled surface, its ends fixed at the seam by
rivets, almost obscuring the tiny zoomorphic heads with a crude third eye. There is too, the ghost of
another strip over the seam, which had been held on the outside by three rivets.

Fig 42 Bronze mount from Derrymagowan, County Armagh (scale 1:1)
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The intersections of the interlaced pattern are marked by rivets, embedded in lead-filled studs. From
the way they fit the mount wall, they must have been applied after the cone had been formed. They seem
to have been made by punching fine sheet bronze into formers, filling them with molten lead and
allowing it to harden round the bronze wire to form the rivet-stems.

How the object was drawn
This piece is large enough to be drawn and explored clearly at a scale of 1:1, and small and robust
enough to be carefully handled allowing lots of informative and comparable measurements and views,
towards a drawing readily reduced for publication to 1:2, 1:3 or even 1:4.
Details of content, treatment, purpose and venue should be discussed with the author of the

publication and given due account when deciding on the manner and treatment of the drawing. Before
conservation this mount is elliptical in shape, so that two views are required to register both diameters
and their unequal elevations and record as much information as possible at this stage, all that can be
gleaned of the original intention and appearance of the mount beneath deterioration and damage and
present condition.
Even if not required for publication, a plan or aerial view is useful for confirming the structure and the

relative positions of the most typical and informative diameters, elevations and sections and recording
salient features like the studs, seam, motifs and rivets etc.
The present shape of the elliptical openings is easily recorded by drawing round them on tracing paper

over graph paper and superimposing one on the other, being always careful to keep centres, axes, and
orientation corrected and constant.
The relative positions around the circumference of projecting studs, perforating rivets and their

intervals and the repeated pattern of engraving can be marked with the aid of a perpendicular set square,
the right angle between mount wall and paper. This also forms the vertical against which points at useful
intervals on the chosen elevation, can be measured for their distance from it and their height from the
ground, always at right angles: a join-the-dots profile, which can be harmonised with those taken by
other means: a wire gauge where appropriate, or even an outline drawn round the object, a pencil lead
held at right angles to the recumbent object and paper (awkward with such a round subject) and seldom
wholly accurate but a useful impression. The sum of all this information should give a mathematically
correct and visually convincing outline.
At this point the method used for turning and fixing the rim can be explored where it is so obligingly

and revealingly unrolled at the opened seam.
The incised decoration is easily and very accurately extracted by taking rubbings with wax crayon or

graphite on acid-free tissue paper, giving near-perfect patterns for transfer and adaptation onto the
drawn elevations, always confirming with measurements by callipers, counted repeats and hachures and
the clever diminution of the geometric motif on a decreasing cone wall. Drawing with careful regard for
perspective is useful in defining the form of the piece without too much distracting shading.
It is rewarding to note the creative variations of image and line, tiny flights of fancy, indulged in the

first careful tier, in the shapes between the many regular repeats of the main motif, giving way through
boredom perhaps or the need for speed, to swift uniform hatching, just as effective in producing the
telling contrast of matt texture, here incised in other comparable designs often punched, with the
shining, moving ribbons of interlace.

Practical hint
All the information: the measurements, the varying views sometimes discarded, the exploratory details
and ‘exploded’ plans, the rubbings and the countings; the weight and the surface, the pattern of polished
metal disturbed and defined by working and engraving, everything is explored and recorded in the
pencil drawings, with all concentration on the individual object itself not preconceptions or expectations
or theories and parallels. Then they can be assembled and selected, emphasised or rejected, redrawn to
convey the information that is evident and distil it into a clear and accessible image for efficient
reproduction on page, wall or screen but most importantly to survive in archive.
The skill and imagination, the artistry with which these artefacts were crafted so long ago, deserve real

veneration from present day craftsmen like ourselves. Their exploration and interpretation can be as
much a labour of love for us as it clearly was for the makers.
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Further reading
Ryan, M, 1993 Metal Craftsmanship in Early Ireland. Dublin: Town House and Country House

Fusglesang, S H, 1980 Some Aspects of the Ringerike Style, in Vol 1 Mediaeval Scandinavian Supplements.
Odense: Odense University Press

Fig 43 Bronze mount from Derrymagowan, Co. Armagh (scale 1:2)
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Fig 44 Reconstruction of Anglo-Saxon hooked-mount from Manton Warren (scale 2:1)
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Metalwork: copper alloy

4. A HOOKED-MOUNT FROM AN ANGLO-SAXON HANGING BOWL FROM

MANTON WARREN, SCUNTHORPE, HUMBERSIDE by Mélanie Steiner

Manufacture and use
Most hanging bowls have been found in Anglo Saxon burials in southern and eastern England. The
bowls were designed for suspension (from a chain) using three or sometimes four hooks. The hooks and
mounts were attached under the rim using solder or rivets. The bowls are decorated on the outside in
the form of hook and basal escutcheons and also on the inside at the base. Signs of wear on some
confirm they were utilitarian as well as ornamental objects. Hung from tripods, they were possibly used
for holding water for hand washing or connected with feasting and ceremonial events. The early bowls
may well have been for ecclesiastical use.
The elaborate work on these beautiful objects, show their considerable importance. There are repairs

on many of them, and it is tempting to take this as evidence of long-term use or reuse. The bowls show
different construction methods: casting, raising and engraving the metal, as well as great artistic merit.

The Manton Warren hanging bowl was found in 1939 by workmen digging for sand, reportedly
wrapped and protected in a brown cloth, but with no other associated finds. The copper alloy bowl
measures 25.6 cm in diameter. Its condition is quite poor. The bowl has been dated to the last quarter of
the 6th century AD and was originally fitted with three identical circular hook-mounts or escutcheons,
one of which is now missing. The hooks show simple zoomorphic heads and were cast as part of the
circular disc. The hooks have all lost their penannular frames, evidence of which can be seen in the
surrounding stains. A plain solid ring survives in situ through one of the hooks. There are also
two basal escutcheons, each of unique design. All the escutcheons include milliefiori decoration.
Outside the mounts there is one remaining small cast circular appliqué (knob) in high relief and

originally there were two more, nine in total. They once surrounded a central hole. It is possible these
once held some other substance, for example glass or amber. Although the inner ring appears empty,
traces of enamel and other work enabled the authors of the publication (Rupert Bruce-Mitford and
Sheila Raven 2005) to decide on the manner of the reconstruction. The inner sections of the hook
escutcheons showed an equal-armed, straight sided cross, filled with milliefiori decoration. This is the
use of inlays of bundles of coloured glass rods, fused together and cut across to make circles or squares,
sometimes making a chequerboard effect. The bowl uses inlays cut from ten different rods. The inlays
represent an incredible amount of workmanship. With the help of a magnifying glass, it was possible to
retrieve further evidence for restoring the damaged enamelling and milliefiori work.

Fig 45 Complete hanging bowl (scale 1:2)
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The outer ring of the discs had heavy peltae decoration, positive and negative, the recesses partly
roughened and keyed to hold the cell of red enamel. The use of the blue and white glass in twisted ropes,
which surround the central fields, is both imaginative and innovative. Elements of the design resemble
those of a hanging bowl found in the excavations at Sutton Hoo.

Method: how the object was drawn
Several drawings were required for the publication. The reconstructions of the two basal escutcheons do
not concern us here but the method employed for their illustration was the same as that described here.
The bowl itself was drawn. Then line drawings of the hook escutcheons, in their found condition; and a
further drawing of a reconstructed hook, in black and white, quite stylised in order to show the design of
the decoration. This style was set by the authors in order to show standardised drawings of each piece in
the corpus, next to their descriptions. Finally, a coloured reconstruction version sitting on the edge of
the bowl was produced (see front cover of this publication).

Initially the bowl itself was examined and notes were taken in order to understand the nature of the
designs and colours of the enamelled escutcheons. Particular note was made of the two remaining discs
so that information could be amalgamated from one to another in order to make a complete example for
the final drawing. A complete set of photographs was supplied by Scunthorpe Museum and these were
then enlarged to 2:1 on a photocopier, so that a tracing could be made. As the object had such a wealth
of tiny detail it was necessary to enlarge the image, to help the drawing process. Of course it would be
ideal to have the object in front of you at all times but with such a precious find, this is not always
possible. Careful study sketches were made of the milliefiori glass. Drawings were made of the
arrangements of the milliefiori, at four times lifesize and in colour so that details of the colour
restoration drawing would be clear. These first drawings and observations are very important and their
clarity and accuracy are crucial to the whole piece of work.

Fig 46 Hanging bowl hooked-mount (scale 1:1)
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Drawing film was taped over the photocopy of the best-preserved escutcheon and the design was
traced, whilst also looking at the original relevant photograph, which was placed next to the drawing (set
to the left in this case) with a magnifying glass/light on a stand, placed directly over it. This means that
you are able to check any parts that are difficult to interpret in ‘the best possible light’ and make frequent
reference to the photograph.
As the lines were traced, an imaginary light source was imposed (traditionally shining from the top left

position). Using a variety of Rotring pen widths, stronger and thicker lines were used where parts of the
object were away from the light source. This helps to give the object a slightly three-dimensional
character, thus making it look believable rather than a flat drawing. Even a subtle use of this technique
can work wonders!
Damage was not recorded and was left as blank areas, to be filled in later. At this point the drawing

was copied for the archive. Then taking the drawing (on film), this procedure was repeated by overlying
it over the photographs of the other escutcheon, in order to record more detail and information, thus
managing to reconstruct a single image of an almost complete hook escutcheon. The same method was
used to reconstruct the outside knobs. The gaps were filled in, to restore the detail. This produced the
finished black and white drawing on film for reduction back to 1:1 scale on publication. This 2:1 scale
version was copied to paper in preparation for drawing the colour reconstruction (see cover). Crayons
do not work terribly well on drafting film, whereas paper gives a good ground surface on which to work.
Using Lakeland coloured pencils, the bronze areas were coloured in using several browns merged

together. These pencils blend together well but it is advisable to have a rehearsal first to get the colours
looking right. Working on paper copies enabled this to be done. The pencils are sharpened to a good
point and colour is laid down gently, gradually building up the density so that a feeling of solidity and
depth of colour appears. A dark blue was overlaid over bronze browns to show shadows. This helps the
object look more three-dimensional. Leaving highlights in white gives an impression of shine and brings
the object to life.
The red enamelled areas on the escutcheon were drawn using a Rotring pen (0.25) filled with red ink,

as this was an accurate colour to represent the sealing wax red. This was overlaid by red pencil to give a
slightly less perfect texture. The black outlines on the copy helped keep the cells separate. The rest of the
milliefiori areas were coloured in using a mixture of pen and ink and Lakeland crayons by following the
notes. The drawings were then copied and reduced back to 1:1 size for publication. It was a great help
that all parties involved were able to communicate about the work as it was in progress.

Practical tip
Even if a drawing is not being produced using a computer, it is a good idea to copy drawings at various
stages in their development, so that if a bad mistake is made, it is possible to backtrack to a previous
version and not have to completely redraw. Colour is more easily applied on paper, than on drafting film.

Further reading
Youngs, S (ed), 1989 ‘The Work of Angels’ Masterpieces of Celtic Metalwork, 6th–9th Centuries AD.

London: British Museum Publications Ltd

Bruce-Mitford, R, & Raven, S, 2005 The Corpus of Late Celtic Hanging Bowls with An Account of the
Bowls Found in Scandinavia Oxford: Oxford University Press

Bruce-Mitford, R, 1972 The Sutton Hoo Ship Burial. London: Trustees of the British Museum
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Fig 47 Roman flagon handle from Westhawk Farm, Ashford, Kent (scale 1:1)
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Metalwork: copper alloy

5. A ROMAN FLAGON HANDLE FROM WESTHAWK FARM, ASHFORD, KENT

by Anne Dunkley

Manufacture and use
This handle was excavated by Oxford Archaeology in 1999 – one of the grave goods from a wealthy but
poorly preserved cremation burial dating from c AD 30–45. The handle is cast in copper alloy and is
from a jug/flagon with a trefoil shaped rim, probably Campanian. The female bust at the top, damaged
by corrosion, has three concentric channels on the neck indicating necklaces on the breast. The lower
handle attachment is a male mask with luxuriant curling beard and moustache, probably Silenus. The
rest of the vessel, of thin sheet metal has not survived. The jug formed part of a ceremonial washing set.

How the object was drawn
The initial pencil drawing was created using traditional techniques – only marking the main areas of detail
rather than drawing all the featureswith perfect accuracy.The pencil drawingwas scanned to formadigital
file, which could be imported into Adobe Illustrator and traced around. Digital photographs and scans of
the object were also created. These could sit alongside the traced image, and be superimposed into it,
allowing for the detail to be drawnmore accurately than could be achieved by hand. The outline andmain
areas of detail were drawn with a vector ‘pen’ tool, for a smooth, unshaken, line. Detail and shading was
created using a ‘pencil’ tool, giving a more hand-drawn effect, with stipple ‘brush strokes’ used to show
areas of corrosion.
In this case the ‘inking up’ was done at a scale of 1:1, anticipating reduction later, but unsure of the

final size. The digital techniques used in producing the drawing meant that the final reduction could be
at any scale. The use of vector graphics meant that line thickness could also be changed on reduction, so
that the same amount of detail could be shown, without the drawing ‘blacking in’. If the reproduction
was set to a very small size, relative to the original, shading lines could be easily removed without risking
deterioration in quality.

Practical tip
Set up the on screen grid to the same measurements as the paper used for the initial pencil sketch.
Continual measurements can be made to make sure the detail is added at correct size and rotation.

Further reading
Pautreau, J et al, 1999 Antran – un ensemble aristocratique du premier siècle. Poitiers: Musées de Poitiers

Booth, P, Bingham, A, & Lawrence, S, (forthcoming) The Roman Roadside Settlement at Westhawk Farm,
Ashford, Kent: excavations 1998–99. Oxford: Oxford Archaeology

Fig 48 Reconstruction of Roman
Flagon with handle
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Fig 49 Right: Stirrup-strap mount from
Blewbury, Oxfordshire (Class A, Type 7)
(scale 2:1)

Fig 50 Left: Stirrup-strap mount from
Cliffe, Kent (Class A, Type 11A)
(scale 2:1)
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Metalwork: copper alloy

6. THREE 11TH-CENTURY STIRRUP-STRAP MOUNTS by David Williams

Manufacturing techniques: how the object was made and used
The three cast copper alloy objects drawn here are examples of stirrup-strap mounts. It is thought they
were attached to the apex of iron stirrups by means of an iron fitting, few of which have survived
complete. On the basis of shape and decoration, two main Classes of mounts have been recognised, each
of which has been further divided into Types (Williams 1997, 116, 202, 446). They seem to have been
intended to secure the stirrup to the leather strap and to prevent wear on the strap.

Method: how the object was drawn
I have access to an old Grant projector and for the first stage of drawing in pencil I have found this an
extremely useful and speedy method of providing an initial base from which the inked drawing is started.
To do this I pin the object onto a sheet of graph paper, which covers a sheet of foam board. The
advantage of using this method is that slots may easily be cut in the board for projecting parts so that the
object may lie flat. The object is then projected at 200% onto tracing paper or drafting film and drawn in
pencil. I do not use drafting film for the final drawing and instead transfer the pencil outline to a line
paper using a light box, although a window can work just as well.
Using this outline the second pencil stage can now begin, with the mount still on its board or in the

hand. If I need to draw the object and my projector is not available, I still pin the mount onto graph
paper, then draw the object directly onto a line paper on which I have drawn a grid of 2cm squares.
Objects buried in different soils, exhibit a range of different surface preservation, which needs to be
shown in the drawing. Many mounts have come from topsoil, and have been continuously exposed to
erosive processes of weather and ploughing. I have thus confined a stippling technique to those with
rough surfaces. I have used a Rotring 0.25 pen for stippling, and a dip pen (Gillott 291 nib) for line work
and for the better-preserved objects, which have clear and crisp details.

Fig 51 Stirrup-strap mount from Gayton Thorpe, Norfolk (Class B, Type 3, Group 7) (scale 2:1)

65



On some mounts there are traces of iron, particularly on the fixing rivets. For these details, a Rotring
0.35 pen has been used for stippling, sometimes together with a dip pen. When stippling I try to ensure
that dots are not placed randomly but are carefully and deliberately placed in blank areas between other
dots, thus ensuring an even build-up of tone.
Many of these mounts are highly decorated with late Viking art styles, which on these objects can be

somewhat formulaic. Familiarity with these styles is helpful as elements of the decoration can often be
worn and indistinct. Some mounts have additional decoration in the form of strips of inlaid niello,
(Fig 50) which I usually draw solid black, and which itself is sometimes inlaid with a thin wavy silver
wire. Generally for stirrup-strap mounts of Class A (Figs 49 and 50), three views are necessary or two
views and a section. For Class B mounts (Fig 51) an elevation drawing and profile or section are
sufficient.
The drawings were reduced back to lifesize (1:1) on publication (see fig 52 below).

Further reading
Williams, D, 1997 Late Saxon Stirrup-strap Mounts: a Classification & Catalogue, CBA Research Report.

York: Council for British Archaeology (now available online through the Archaeology Data
Service)

Fig 52 Stirrup-strap mounts (shown at published size 1:1)

66



Chapter 7. Metalwork: gold

1. BELT-PLAQUE FROM A WESTERN HAN TOMB AT SHIZISHAN, JIANGSU

PROVINCE, CHINA by Mélanie Steiner

Introduction
The piece shown measures 13.4 cm in length and is one of a pair of gold belt-clasps, which formed part
of a group of objects from the tomb of a king, at Shizishan, near Xuzhou, dated to the Han period 206
BC–AD 220.
This magnificent gold object is intricate and complicated, showing highly specialised, skilled

craftsmanship and a variety of metal working techniques in this most precious of materials. Personal
ornament was worn as a sign of rank and belt-plaques were considered the most important piece of
jewellery worn by men. They were sewn on the front of the belt and worn by high-ranking officials as a
sign of their status, made to impress and to be displayed. Gold has always played a special role in history
as it does today when used for rituals and for ceremonies.
The ornament shows animals in combat; a wolf and a bear (probably a misrendering of a lion) attack

an elongated hoofed and horned beast, which has been brought to its knees. The scene is crowded into
its rectangular format. Although the animals are static, the beast trapped and gripped in the jaws and
claws of the two menacing hunters, the swirling, curvilinear forms of the design give the piece great
drama and movement. The spaces in between the animals are decorated and embellished. The
craftsmen may well have been copied these images from their warlike nomadic neighbours. The
striations appear to copy wood-carvings. Archaeological illustrators are asked to draw a great variety of
objects in their careers. Much of our work involves illustrating for archaeology reports. Finds from
excavations are often abraded, damaged or fragmentary and although interesting, they are often
functional pieces. It is rare to be given the opportunity to draw precious metals and to work on such a
stunning object is a huge challenge, as well as a privilege. Through illustrating intricate designs, as
draughtsmen we make an intriguing connection to the past.

Fig 53 Design from belt-plaque from a western Han tomb at Shizishan,
Jiangsu, China (shown at published size)
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As artists, we have a special relationship not only with the object, but also with the craftsmen who
made the piece. We often draw utilitarian objects with very little artistic merit, other than the fact that
they were made ‘by hand’, but when we draw other peoples’ works of art, it all becomes much more
fascinating. We are eerily aware of this, when our hand pauses at the same place as theirs and then
continues along the same line, following the natural stroke and flow of the artist’s hand before us. It is
possible to understand the order in which the lines have been drawn and to detect whether someone is
left or right-handed. All are tiny clues to the making of the object in front of us.

Method: how the object was drawn
When starting to draw the belt-plaque, or any other artefact, time must be taken to really examine the
object. It is not possible to draw unless we understand what we see. This is the part that is difficult.
Usually it is worth doing a provisional drawing first, or sketches, just so that any problems can be
anticipated and solved. A drawing may be completely accurate in its measurements, but the way that the
actual line is drawn – the flow of it – as well as doing justice to its artistry, can put our own work into
another league.
The shine and light reflections on the material can make the design on gold objects particularly

difficult to see. Ideally the illustrator will have access to both the object and photographs. It is very much
easier when you are able to see the object itself first, then the photograph is a great help because you
already have a feeling for the piece. Photographs taken from different viewpoints enable us to
understand the details of the design and how it was all put together and the necessity of providing the
illustrator with additional views, other than the ones that they are to draw, can sometimes puzzle those
commissioning the drawing. The illustrator can then judge the weight and the overall effect of the
material from which it is made. The belt-plaque appeared fairly solid and heavy and not one which is
beaten out and thin; the weight of the line can show this.
Most archaeological drawings depict several views in order to fully describe the object, but for the

purpose of the publication, these were not needed; it was the nature of the animal imagery on the plaque
that was important (Rawson 1999). This drawing was produced from a photograph, which showed a
fine, clean image, but in order to make this complicated design clearer, it needed to be translated to a
black and white line-drawn format.
The purpose of this particular drawing was to clarify the lines of the designs of the animals, so that

they might be compared with other examples of motifs in the publication. The resulting drawing shows a
kind of super-realism. First the photograph was enlarged using a photocopier so that the object
appeared at lifesize (scale 1:1). The drawing surface was set up, with drafting film taped over the
photocopy ready for tracing. The photograph itself was placed to the left of the tracing and a magnifying
glass and light positioned over it, so that whilst tracing the photocopy, details could then be checked
directly by referring to the photograph. This is when you would look at the object itself, if it were
possible. If not, then in effect you are pretending that the photograph is the object. It is surprisingly
difficult to trace over a photograph, as you are translating from a tonal format to a flat, one-colour, line
drawing.
Themain lineswere tracedwith afine line using a 0.25Rotring pen (nopencilwas used at any stage of the

drawing), taking care not to compromise accuracy and only to draw the structure at this point. In order to
light the object for the photograph, the light source is usually set from the front or from several different
directions to give a clear picture. At this stage of the drawing, those light sources must be ignored.
Once the structure lines were built up slowly and the design understood, then the light source was

artificially imposed on to the drawing. There is a convention in archaeological illustration to show light
from the top left hand side. This is the accepted method of standardisation, helping specialists to ‘read’
the drawing for comparative study. It is especially useful if several examples are shown and printed on
the same page.
Lines were gradually made thicker where there is shadow, using pens with larger nibs and a heavier,

darker line was drawn along the base of the object to give it some weight. The illusion of three-
dimensions begins magically to appear. From time to time during the inking process, it is worth
stopping to check the emphasis of the lines, so that the impression of the whole is not lost. Finally a
scalpel blade was run across an area to make a highlight and to create a feeling of shine on the metal’s
surface. The drawing was reduced for publication.

68



Practical tip
It is possible to get confused whilst tracing complex lines, and to lose one’s place in the drawing. It was
therefore a help to pick out one complete animal at a time to draw, as far as that was possible. Tracing
takes time and is hard on the eyes. Magnification, good light and good eyesight are essential. Stop from
time to time and come back to the drawing to check the impression of the whole piece. If one area is
particularly complicated, switch to pencil until it is right, then ink and erase the pencil lines.

Further reading
Rawson, J M, 1998 Commanding the Spirits: Control Through Bronze and Jade, in Orientations 29, no 2,

February. Hong Kong

Rawson, J M, 1999 The Eternal Palaces of the Western Han: A New View of the Universe, Artibus Asiae, vol
LIX 1/2. Zurich: Museum Rietberg Zurich (in cooperation with Arthur M Sackler Gallery,
Smithsonian Institution, Washington DC, USA)

Fig 54 Belt-plaque design (shown at drawn scale 1:1)

69



Fig 55 Gold lunula from Tullanafoile, County Tyrone, Ireland (scale 1:1)
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Metalwork: gold

2. GOLD ORNAMENTS FROM IRELAND by Deirdre Crone

2a. AN EARLY BRONZE AGE LUNULA FROM TULLANAFOILE,

COUNTY TYRONE

Manufacturing techniques
The lunula is precisely what it appears – a collar (probably worn around the neck) cut from a sheet of
gold, modified at the ends to produce an interlocking clasp and then engraved with simple geometric
patterns producing the matt texture to contrast with the polished gold.

Method: how the object was drawn
First the object was discussed with the author to establish the purpose and venue of the drawing and the
treatment favoured. The lunula has no hidden structure or information and is therefore quite
straightforward to draw; simple and large enough to stay at lifesize for reduced publication and robust
enough to act as its own template for a wholly accurate outline. The pattern is easy to copy accurately
with tracings and rubbings if taken carefully with soft wax crayon and acid free tissue. Some rendering
was required to indicate the present condition and to describe the reflective surfaces of the gold, in
contrast with the incised pattern, and the richness of such a sample artifice. The simple sections to
describe the terminals and the thinness of the metal were all that was required on such a piece.

Fig 56 Gold lunula from Tullanafoile, County Tyrone (scale 1:2)
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2b. A LATE BRONZE AGE GOLD DRESS-FASTENER FROM DOWNPATRICK,

COUNTY DOWN

The sleeve or dress fastener is a more complex piece than the lunula. How dress-fasteners were used is
not fully understood. They may have fastened using double buttonholes or loops. The incised
decoration, although strong and deep is very fine and the hoop itself less than one inch across, so for
clarity the drawing would need to be enlarged to two or three times and then be reduced to lifesize on
publication. It was cast from a gold bar or ingot. The hoop joining the terminals is solid, deeply, finely
and very accurately incised, with expanded circular terminals, sometimes slightly convex or conical.
It was decided that with such a symmetrical design, with no anomalies to be noted, just two views

could carry that information; front face and side view (no sections were required for publication but
were taken at this stage for information).
As with most archaeological illustrations of artefacts, this one starts from an outline of the hoop raised

on its tracing paper on an eraser or other support to accommodate the width of the terminals, and then
traced with a pencil lead as close to the hoop and to the perpendicular as possible.
The veracity of the resulting figure can be checked while still in situ and dropping points around the

edge of the object onto the paper with a set square, and salient points on the terminals to give their angle
and diameter. The object is then turned through 90 degrees and the lead manoeuvred around it again
taking care that the ellipse now formed by the terminal is consistent with the plane and the diameter
already established. Dimensions and details are more easily and faithfully transposed from subject to
pad at 1:1. A pencil drawing, more diagram than portrait, serves at this stage to record the exploration of
the artefact. Outlines, relative distances, construction, condition and all salient features are entered for
the record, measuring, counting and balancing all the time.
It is difficult enough just to count the decorative grooves even with magnification and almost

impossible to record them accurately or clearly at life size, so it is advisable to enlarge this drawing at this
stage. The easiest way is on a photocopier using a magnification x 200%. In the absence of modern
technology, tried and tested practice using callipers or dividers on tracing paper/draughting film on
graph paper enables the drawn contents of small, lifesize squares to be transferred exactly onto the
proportionally larger corresponding squares. Although laborious, it does continue the evolution of the
drawing and the whole is assembled as a true record of the object with corrected measurements and clear
information. It might even be worth photocopying the specimen if only to visualise the shape of grooves
and discs in perspective: all references are useful from whatever source, they are facts and measurements
to inform and confirm the illustration of the information, gleaned at first hand between draughtsman
and subject.

Fig 57 Dress-fastener from Downpatrick, County Down (scale 2:1)
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We are now ready to produce the final ink drawing for publication using the form evolved through the
previous drawings, discarding extraneous detail, clarifying the rest for ease of perception and successful
printing. These drawings were done with a mapping pen on cartridge paper but could be drawn using
tubular pens on plastic draughting film. Treatment depends on the illustrator and will have been agreed
with the author beforehand. There are conventions, dots (stipple) for pottery or hatching for linear
diagrams etc. but there can be no formulae; one man’s 0.4 is another’s far too blunt instrument, and you
can get a variable line even with a tubular pen, sometimes whether you want it or not!
There is no substitute for the ability to draw. To be able to study a specimen, it is necessary to

understand, select and convey all useful information on surface form and structure, its manufactured
history and present condition, in order to produce a measurable illustration. This must be accurate,
concise and accessible and able to communicate that information whatever the tool: pen and paper or
software. The enthusiasm we feel for our craft, the interest in the subject and desire to communicate,
rests on the need to publish, without that it is pointless. We may not all rise to the heights of Howard
Carter but we might live longer, and we must be proud of our work.

Further reading
Cahill, M, 1995 Later Bronze Age Goldwork from Ireland – Form, Function and Formality, in J

Waddell, & E Shee Twohig (eds), Ireland in the Bronze Age, Proc Dublin Conference. Dublin:
The Stationery Office

Fig 58 Dress-fastener from Downpatrick, County Down (scale 1:1)
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Fig 59 Medieval billhook from Woodstock, Oxfordshire (scale 1:1)
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Chapter 8. Metalwork: iron

1. MEDIEVAL IRON BILLHOOK FROM BLENHEIM PARK, WOODSTOCK,

OXFORDSHIRE by Mélanie Steiner

Introduction
The implement was part of a private collection made in Chipping Norton at the end of the 19th century
and was recently gifted to the Oxfordshire Museums Resource Centre at Standlake. This small iron
billhook or sickle is in excellent condition, with little sign of corrosion. It has two hooks at one end, the
larger has a sharp flat blade both top and bottom. The small hook is more solid and square in section
and would have been used as a hooking or holding implement. At the other end the metal has been
folded to make a socket, which would have held a wooden handle. This implement was possibly used as
a woodland management tool, for making poles or faggots; for coppicing, pruning or hedging or even
collecting pannage for the deer park. It is not possible to tell the length of the handle. It may well have
been used for more than one purpose, including gardening or domestic use.

Method: how the object was drawn
Taking care to protect the object (and wearing gloves) a line was drawn around the object using a clutch
pencil. Dividers were used to check the measurements and to plot in the hollow socket. It is a simple
object and it was not considered necessary to draw more than one view, however several sections were
measured and pencilled in, to complete the views. The outline was then traced in ink onto drafting film.
The drawing convention of lines was used to show the texture of the iron to appear different, from the
smoother shine of objects made from copper alloy.

Further reading
Bond, J, & Tiller, K, 1997 Blenheim Landscape for a Palace. Stroud: Sutton Publishing and OUDCE
Hook, M, & MacGregor, A, 1997 Medieval England. Oxford: Ashmolean Museum

Fig 60 Medieval billhook from Woodstock, Oxfordshire (scale 1:2)
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Fig 61 Iron rings and latch lifters from Barrington (scale 2:1)
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Metalwork: iron

2. IRON RINGS AND LATCH LIFTERS FROM BARRINGTON,

CAMBRIDGESHIRE by Joanna Richards

Introduction
The iron rings and latch lifters are part of a girdle group excavated with a 6th-century inhumation within
a large Anglo-Saxon cemetery. The individual was fifteen or sixteen years of age, and identified as female
by her grave goods.

Manufacture: how the objects were made
In this girdle group, the iron objects were found on the individual’s chest and left shoulder. They were
associated with copper alloy rings and a rod with suspension loop, which was possibly a broken ‘girdle
hanger’. There was also a necklace of glass and amber beads. The triple ‘finger-crooked’ latch lifters
were forged from square-section iron rods and were identical in size and shape. The rings were forged
from rods that were roughly circular in section and may have been used to suspend the keys. There was
also a smaller iron ring with two thin rods that may have been attached to it.
Girdle groups were found in graves of some women and adolescents over fourteen years old, and were

suspended from the waist or shoulder, probably in a bag. As well as being functional – for opening a
small chest or box – the fact that there are several identical lifters suggests that they may also have been
amuletic. On this site they appear to have been an essential part of the costume of wealthier women and
exemplify the woman’s charge of the house, or the family’s secure chest (Meany 1998).

Fig 62 Iron rings and latch lifters from Barrington (scale 1:2)
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Fig 63 Grave 10, Sk 16B Detail of bag contents on chest

Fig 64 Reconstruction of similar bag containing a girdle group from Grave 79
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Method: how the object was drawn
The illustration was done by hand with pen and ink. This technique works particularly well for iron
artefacts, and the drawings are then scanned at high resolution. As standard, the light source shines from
the top left-hand side.
The girdle group was drawn at a scale of 1:1 vertically on the page, as it would probably been

orientated this way when in use. The various objects were encrusted together. The artefacts were placed
on a piece of graph paper on a safe horizontal surface, and an accurate outline was pencilled onto tracing
paper.
Using X-rays that had been taken of the objects, and checking with proportional dividers, the detail

was filled in and the relationship between the individual components was clarified. It required careful
study of the objects in 3D to show how the pieces were juxtaposed. Again using proportional dividers
with the X-rays, sections were drawn to make sense of the relative dimensions. The copper alloy rod was
drawn in further detail to show how the iron had corroded around it. The copper alloy was inked in a
stipple technique to differentiate it from the iron.
The drawing was inked onto paper, using dip pens for everything except for the section lines. A line

varying in width is more pleasing and less mechanical than a line from a Rotring or similar technical pen,
and a range of mapping and calligraphic nibs give a good variety of line width. I try to give a realistic
rendition of the surface without ‘artistically drawing corrosion’.
Referring to the X-rays, an indication of underlying structure was given, whilst rendering the facets

with a ‘hammered metal’ or ‘wavy sea’ effect. Spacing of the lines should be fairly consistent to avoid
losing clarity in reduction, but I do purposely keep a loose feeling with iron drawings.
The general rule for iron is to reduce the illustration to 1:2 for publication.

Practical tip
Never draw an iron artefact without the X-ray or without knowing what the object is! With the girdle
group from Barrington, I was given plenty of information and X-rays.
Objects are not always as well-preserved as the case described, and I have been given many shapeless

lumps of corrosion on which to work miracles. It really is not possible to produce a useful illustration
without adequate information from the specialist. Iron objects that are literally falling apart are tricky
and iron should be handled using protective gloves, to minimise any damage to the surface. Ideally the
objects should be conserved, packed to conservation standards and complete with pictures when given
to the illustrator. Oh for a perfect world!

Further reading
Malim, T, & Hines, J, 1998 The Anglo-Saxon Cemetery at Edix Hill (Barrington A) Cambridgeshire, CBA

Research Report 112. York: Council for British Archaeology

Meany, A, 1998 Girdle groups: reconstruction and comparative study, in Malim & Hines. Ibid
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Fig 65 Part of the drawing of iron
chain from Castle Rising, Norfolk at

(scale 1:1) (drawn size)
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Metalwork: iron

3. IRON SHACKLE WITH CHAIN FROM CASTLE RISING, NORFOLK

by Judith Dobie

Introduction
The leg iron with chain (SF 552 69.27) was found during excavations of the castle carried out between
1970 and 1976. Later excavations followed in 1987, which examined the defences, the keep (of c. AD
1140), the early Norman church and the ancillary medieval buildings south of the keep.
When in use, the end of the chain would be threaded through the oval hasp attached to the iron. The

hasp would then be secured across the mouth of the iron by the sub-triangular link. The iron with the
lock would then be passed through the swivel link and be locked with a key. The lock is complex with
three sets of levers.

Method: how the object was drawn
The shackle and chain were X-rayed and conserved by the Ancient Monuments laboratory and then
sent to the Ancient Monuments drawing office (later the English Heritage drawing office). Iron was
drawn to a house style. The office drawing style was developed in the 1960s by David Neal and
Elizabeth Meikle, and was derived from Victorian engravings of excavated finds and thus using line work
and not stipple to draw metal objects.
Whilst Copper alloy objects were drawn with a smooth, unbroken line to imitate the shiny cast nature

of the metal, iron was drawn with a shorter broken line to represent the pattern of the worked material
and its matt appearance. The idea was that when you looked at the printed page, you could immediately
tell the metal from which each object was made. Unless a find was in pristine condition, the drawing
would not be a copy of the object before you, but an interpretation based on X-rays, conservators’ and
finds experts’ notes, sometimes examination through the microscope and your own experience.
Corrosion was generally not drawn.
The Castle Rising shackles, chain and lock were in good condition, only the lock required an X-ray to

show its inner workings. To draw them, I arranged them flat in a box of sand, put a sheet of clear acetate
on top and with a technical pen, traced the objects. I then laid a sheet of CS10 paper over my acetate
tracing and with a hard pencil traced the image onto the paper.
CS10 is the best paper for this sort of drawing. It has a hard, hot-pressed almost shiny surface. The

ink line sits on it and does not sink or spread. With a scalpel blade it is possible to scrape out lines and
the surface is unspoiled and can be drawn on again. The basis of my drawing traced onto paper, I then
drew into it carefully, checking with dividers, the dimensions of the object against the drawing.
The finished drawing was done using a dip mapping pen and black Pelikan ink. I followed the pencil

lines with the pen. To explain the form, I let the pen line follow the planes of the shackles and chain,
running round the curved surfaces and across flat ones. The outline was drawn with a technical pen with
a 0.4 nib. Once the ink was dry the pencil lines were rubbed out.
The drawing was looked at as a whole using a reducing glass, then parts of it were lightened and

darkened. The drawing was reduced from 1:1 to 1:3 for publication. Normally the reduction would be
1:2 but the length of the chain meant that it needed to be a greater reduction to fit the page.
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Fig 66 Drawing of iron shackle with chain from Castle Rising, Norfolk (scale 1:3)
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Practical hint
Instead of dipping your pen in the bottle of ink, lay the ink on the back of the nib, using the dropper; you
will get a finer, smoother line. Dip nib frequently in water and wipe dry, the ink will flow better.

Further reading
Bishop, M C, & Dore, J N, 1988 Corbridge, Excavations of the Roman Fort and Town, 1947–80. English

Heritage

Butcher, S, & Bayley, J, 2004 Roman Brooches in Britain. ATechnological and Typological Study based on the
Richborough Collection. London: Society of Antiquaries

Hare, J N, 1985 Battle Abbey, The Eastern Range and The Excavations of 1978–80. London: English
Heritage

Morely, B, & Gurney, D, 1997 Castle Rising Castle, Norfolk, East Anglian Archaeology Report No 81.
Field Archaeology Division, Norfolk Museum Service

Wilson, P R, 2002 Cataractonium. Roman Catterick and its hinterland. Excavations and research 1957–95
vols 1 & 11, CBA Research Reports 129/130. York: Council for British Archaeology

Fig 67 Part of the drawing of Castle Rising shackle (scale 1:1) (drawn size)
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Chapter 9. Metalwork: lead

1. A MEDIEVAL LEAD ALLOY MINIATURE TOY JUG FROM RYTON, NEAR

MALTON, NORTH YORKSHIRE by Lesley Collett

Introduction
This object was brought by a local metal detectorist to a finds identification session, run by the Portable
Antiquities Scheme in York and identified by Jim Halliday as a medieval toy jug. The illustrator only had
access to the object for a short time and therefore a more than usually detailed pencil drawing was
produced as a reference for a later ink drawing.

Method: how the object was drawn
Three views were drawn; front and back views showed the variation in decoration, the side view showed
the distortion to the body and spout of the vessel while a cross-section of the spout showed it was solid.
Before starting the drawing, the scale and layout of the views was considered. The initial pencil drawing
was made at a scale of 2:1 (for final reproduction at 1:1) on tracing paper with the aid of proportional
dividers and a set-square. A sheet of graph paper behind both drawing paper and object was used as an
aid to enlarge the outline, and to help align the three views. They were arranged across the page in a
logical projection so that each view related to the next. Taking care to handle the object as little as
possible, due to its fragile condition and its toxicity, the outline was drawn first, then the internal details of
decoration and damage. Shading was also added to the pencil drawing, which would help indicate the
form of the object and be a guide to the shading on the final ink drawing. As this was a metal detector find,
it had no archaeological context or small find number, so a brief description of the object, its provenance
and the finder’s name were included; a bar scale was added to indicate size.
The final drawing was inked using a 0.35 mm Rotring isograph technical pen. A 0.25 mm pen was

used to build up stipple gradually, to indicate shading and internal detail. Stipple was used in preference
to line shading to give an impression of the surface texture and tone, in this case a dull, oxidised pale
grey. Link lines were drawn between the views, and shorter section lines to indicate where the cross-
section was taken. The finished drawing was scanned and saved as a bitmap image, which could be
inserted into a document for print.

Practical tip/Health and Safety note
Lead is toxic and care should be taken when handling. Gloves and dust mask should be worn.

Further reading
Egan, G, 1996 Playthings from the Past Lead Alloy Miniature Artefacts c.1300–1800, London: Jonathan

Horne Publications

Fig 69 Medieval miniature toy jug (scale 1:1)

85



Fig 70 Carved stone cross-slab from Fortingall, Perthshire, Scotland (scale 1:5)
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Chapter 10. Stone: carved

1. CARVED STONE SLABS FROM SCOTLAND by Ian G Scott

Manufacturing techniques
Stone carving is a simple process despite its association with high art. Very few types of tool are required
to cut and lever-off fragments of stone and perhaps grind the surface until the required result is achieved.
We are concerned here with the problems of recording stones, which are carved to decorate or convey
meaning. Crosses, cross-slabs and tombstones are the most common examples to require illustration by
drawing. Unlike excavated material these objects have often been exposed to the weather and tramping
feet. They are thus worn to near extinction.

Method: how the objects were drawn
The illustrator’s job is to record as much as can be observed of the carver’s design. It should be realised
that this record is limited to two dimensions, even as displayed on a computer screen: the third dimension
is either noted or shown separately.
To what extent the draughtsman can and should suggest depth, modelling and texture is controversial,

and will vary with differing requirements. For a fairly flat relief carving, and if it can be allowed, then a
rubbing on paper with a wax crayon is the quickest and most accurate record. If this is not possible then
a measured drawing, from a baseline, or a sketch with dimensions, is required. This can be most easily
accomplished if a photograph is available which can be traced and annotated with sizes and notes or
explanatory sketches. Photographs should then be taken, with the surface lit from differing directions
but from the same central viewpoint of the whole stone or of related sections. These can then be used to
trace detail from one photograph for comparison with another and can be rescaled as a set by
photocopying. If a professional floodlamp is not available I have found a halogen lamp that is produced
for video recording very useful. Over a small area this provides the necessary oblique lighting to show
detail.

Fig 71 Carved stone cross-slab from Fortingall, Perthshire (scale 1:10)
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For the drawing I use polyester tracing-film exclusively because I have to transfer information
accurately and a transparent stable base is essential. I therefore require a compatible black ink, which
will dry on the surface reasonably quickly. This ink is applied by an old-fashioned steel dip-pen because
I have found no ‘fountain pen’ to accept the ink and provide me with a point of similar subtlety and
variety as the dip-pens I use.
As to the drawing of a modelled surface within an outline, this can only be developed by experience.

Art students used to start their student days in the plaster-cast room. At first a very dreary occupation
but with the added experience of the life-room, very rewarding for those who would want to record the
modelling of sculpture. What is not wanted is the tracing of shadows recorded on one photograph. The
aim should be to understand and define as much of the shape as possible.
The technique I have adopted is stipple (irreverently known as dotty-drawing). This allows sharp

edges to be defined by line and very vague or unwanted detail to be lightly indicated. ‘Broken’ or
‘dashed’ lines can indicate missing parts. For plain surfaces, which have been incised (graffiti,
petroglyphs, masons’ marks) the old-established pen technique of short broken near-vertical lines is a
very useful addition to the repertoire.
I have had some experience of using pencil originals. If these can be scanned immediately I am then

critical only of the archival value. Seeing your original clear version transferring itself to a cover-sheet is
not a happy experience and is an archivist’s nightmare.
Romilly Allen (for his classic work, Allen 1903) used rubbings to identify outlines, marking these by

an ink line. Photography reduced these to a manageable size for reproduction. Because of the scale of
carved-stone, compared with jewellery for example, I believe the record at a fairly small scale should be
that which is carefully produced and checked for accuracy: storage and publication of the record is then
not such a big problem.
My standard scale for the drawn record is 1:10 but this is often too small for the detail to be expressed

and I then adopt 1:5 and reduce 50% to 1:10 by photocopy to retain a comparative series. The larger
scale does add considerably to the time taken and the overall expense. Occasionally a small area can be
selected for enlargement and the area noted on the standard scale drawing. For instance, an inscribed
cave wall should be shown complete, in elevation; small areas of markings can be shown enlarged to a
reasonable scale for record.
Having drawn as much as we can from observation of the original stone and from any other recording

available, we are ideally placed to complete the study with analytical drawings of what we have
understood. It is often said, but seldom implemented, that the best way to understand is to draw. We
should be asked to demonstrate this on completion of the record drawing, as the illustrator’s
contribution to comprehension.
I call what I do ‘Visual Indexing’. It is the only way I know of recording what is observed, unless I

retouch photographs. The resemblance to much computer-aided work should be noted. The drawing
and photography which normally constitute the survey of carved-stone is an absolute priority and
should precede the scholarly study and description which would naturally follow at the time when
analytical drawing is considered.

1a. A CARVED CROSS-SLAB FROM FORTINGALL, PERTHSHIRE (Figs 70 & 71)

Rubbing was thought too dangerous for this set of slabs. Previously published half-tones were annotated
and traced from a photocopy and dimensions noted on site. I photographed each face using a 35 mm
reflex camera and halogen flood-lamp. The lightly stippled area at the top is recorded from a rubbing
used, but wrongly aligned, by Romilly Allen and held by the National Monuments Record of Scotland.
This portion of the slab is now lost. The dashed lines suggest the reconstruction of parts lost, incomplete
or concealed.
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1b. A CROSS-MARKED SLAB FROM ST NINIAN’S ISLE, SHETLAND

A set of cross-marked slabs was excavated in 2000 by Glasgow University (Rachel Harry, GUARD) at
the site of a chapel, St Ninian’s Isle, Shetland. I was allowed to photograph them and take a light
rubbing on paper. In the drawing office these were reduced to 1:5 and 1:2 by laser copier and traced on
to polyester draughting-film. The drawing was completed at 1:2 with details of the incisions at 1:1 using
ink suitable for film (eg Rotring MF, which should be drip-fed not dipped into).

Further reading
Adkins, L, and Adkins, R A, 1989 Archaeological Illustration. Cambridge: Cambridge University Press

Allen, R, 1903 and 1993 The Early Christian Monuments of Scotland. Balgavies, Angus: The Pinkfoot
Press

Fisher, I, 2001 Early Medieval Sculpture in the West Highlands and Islands. RCAHMS and Soc Antiq Scot

Rockwell, P, 1993 The Art of Stone Working: a Reference Guide. Cambridge: Cambridge University Press

Scott, I G, 1996 Archaeological Illustration: Personal Experience and the Drawing of Carved Stones for
Publication, in Graphic Archaeology. Association of Archaeological Illustrators & Surveyors

Fig 72 Cross-marked stone slab from St Ninian’s Isle, Shetland (scale 1:2) (detail: scale 1:1)
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Fig 73 Large Acheulian pointed flint handaxe from Essex (scale 1:1)
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Chapter 11. Stone: flints

1. FLINTS by Hazel Martingell

Worked stone artefacts take a comparatively long time to draw and at a time when most post-excavation
publication has a limited budget, stone artefact illustration can become sketchy and lacking in essential
information. It should be remembered that artefact illustrations are working drawings to show how the
items were made, as well as being an artistic impression. So, it is necessary, when drawing flints, to
understand how the pieces are made (see Further reading) and give overall importance to an accurate
representation; showing a clear outline, main facets and most importantly edge retouch.
Recently there seems to have been a tendency to avoid detail, seemingly an impression being all that is

required. However, the publication officer must not forget that stone tools are of primary interest to
prehistorians, whatever the context they were found in, and an incomplete illustration is less than useless
and a waste of the paper it is printed on. If drawing time is under-funded in the budget, fewer detailed
illustrations are better than many incomplete. Quality must come before quantity!

Orientation on the page
Stone tools are laid out in a variety of ways for drawing, which one to choose is determined by the size
and shape of the artefact. Large biface tools (those flaked on both sides), like handaxes, should have
their points orientated to the top of the page. While flaked axes (including ground and polished axes)
and adzes have the cutting edge pointing down.
All smaller flake and blade tools also have two sides/surfaces, which may or may not be illustrated.

One surface, the dorsal, tends to have more than one facet, while the opposite surface, the ventral, tends
to have one ‘bulbar’ surface. This bulb is the result of the hammer striking off the flake or blade from the
parent core or nodule. Where the hammer exactly hits the flint a cone is formed, known as the ‘cone of
percussion’. In the absence of a cone or bulb, the remaining ripples will indicate its direction. These
bulbs and cones should be placed down. ‘Bulbs down as in a tulip’ I was taught! (see Fig 74). There are
always exceptions to this rule. A few artefacts should have their bulbs at the top. Microliths, burins (Fig
79 and Fig 80) and some arrowheads had their bulbs at the top, before they were removed; this is
because the bulbar end is the strongest part of the flake or blade. So for these artefacts ‘points up’ is the
first priority.

Laying out the base drawing
Generally, artefacts that are thin in section can have their outlines and main facet ridges copied on a
photocopier. It helps to lighten or darken the ridges beforehand with white chinagraph or ordinary
grey pencil. Artefacts that are thick in section, handaxes and cores cannot be laid out in this way, as
the edges will not copy clearly enough. It is necessary to draw around them with a profile tracer (Fig
75) and then copy the ridges and retouch by the use of a glass topped box and scope tracer. These
images can then be transferred onto paper for the final finished illustration, using a light.

1a. A LARGE ACHEULIAN POINTED HANDAXE (Fig 73 & 76)

Manufacturing technique
The axe was found on the surface of a field next to the Harlow Gasworks, Essex. The piece was made by
the selection of a suitable piece of flint, which was roughed out in axe shape from the nodule, using a
stone hammer. Final flakes were removed by using a piece of wood or antler. This handaxe has been
flaked all round from the outer edge. The drawn curved lines are not just shading but represent ‘ripples’.
Ripples can be seen on the surface of a flake and reflect the action of the axe-maker’s hammer blow as it
splits the removed flake from the handaxe surface. The tighter the arc of the ripples, the nearer to the
point of impact they are. It is crucial to understand and show this.
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Fig 74 Names used to describe features of knapped flakes and blades
(Left: Dorsal view. Centre: profile view. Right: ventral view)

Fig 75 Left: A biroscope. Right: A profile tracer
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It is important for the illustrator to keep in mind that one flake removal often overlaps another and the
ripples are then truncated. Towards the base of this handaxe is an area of dots (stipple), which
represents the outer surface (cortex) of the natural flint and the convention is to illustrate it in this way.
Edge retouch is the small nibbling-like removal of tiny flakes along the edge. It is used to give final shape
to the piece and remove jagged edges. It is important to include this as it shows the amount of care
taken, which in turn suggests the importance placed upon the artefact and the nature of its use.
Handaxes may all look the same at a casual glance, but they are usually flaked with a purpose in mind.

Method: how the object was drawn
The axe was drawn at actual size (1:1) for reduction to 1:2 for publication. I personally find, at present,
that computer-generated images take longer to set up, and the end result does not have the sharp detail
that I require. I still prefer hand-drawn images, as the illustrator has more direct control over the various
aspects of the object to be illustrated. The materials required, other than standard pens, pencils and
paper are: a profile tracer; a ‘biroscope’ (Fig 75), and a glass topped box. It is also necessary to have
access to a photocopier of high resolution, which can enlarge and reduce.
The profile tracer is moved around the circumference of the artefact to enable an accurate outline to

be drawn. Then the artefact is placed in the box with the surface you wish to copy close up to the glass.
Next the biroscope is placed on the glass above the area to be traced. By looking down the tube of the
biroscope, your vision is directly above the required spot and this avoids inaccurate alignments. The
tracing is made on the glass. The two tracings are combined onto the paper for the final drawing; adding
in the ripples and other fine details. At this point it is advisable to ask the lithic specialist to check the
drawing. When all is corrected, the drawing can be inked for publication. I use a fine Rotring barrel-nib
size pen 0.10 and thicken where necessary. If the lines appear too fine on reduction, printers are usually
able to alter the line width, and therefore it is not necessary to draw thick lines.

Fig 76 The Large Acheulian pointed handaxe from Essex (scale 1:2)
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Fig 77 Retouched blades from Waun Fignen Felen, Wales
Below right: Two ‘backed’ flints (scale 2:1)

94



1b. FLINT BLADES, MICROBURINS AND SCRAPERS FROM WAUN FIGNEN

FELEN, WALES

The artefacts from Waun Fignen Felen, South Wales, an open air Mesolithic site, were drawn at twice
actual size and reduced for publication by 50%, back to lifesize again.
In order to illustrate this blade material, the artefacts were photocopied up to twice size (2:1), then

traced by placing over a light-box. Outlines and ridges were combined onto the paper for the final
drawing. Using this method it is essential to check that the pieces have not rolled over in the copier, so
that they no longer have a flat-on view. If so, this would need correcting.
‘Backed’ implements have steep, blunting retouch along one or more lateral edges. If the backing is so

steep that it cannot be seen on the dorsal view an edge-on view is drawn to show the detail of the
retouch. It is very important that backed pieces have the edge-on view lined up correctly with the main
drawing. I use a sheet of clear cell to trace the backing, then enlarge this to the same size as the main
view and add to the drawing; carefully adding ripples and crushing details. The arcs of the ripples, even
at this scale, should show the point of hammer contact, as these flakelet removals can be taken from one
edge or both.

Fig 78 Retouched blades from Waun Fignen Felen, Wales
Below right: Two ‘backed’ flints (scale 1:1)

95



Fig 79 Top row: Microburins
Below: Scrapers (scale 2:1)

96



Conclusion
Much more could be written on this subject! However these are the basic principles, the reason why
stone tools are drawn and the procedures taken to obtain the results required. With practice, much of
what has been described can be adapted to cover the illustration of other lithic artefact types.

Further reading
Barton, N, 1997 Stone Age Britain. London: BT Batsford & English Heritage

Cook, J, & Martingell, H, 1994 The Carlisle Collection of Stone Age Artefacts from Central India, British
Museum Occ Paper 95. London: British Museum Press

Dauvois, M, 1976 Précis de Dessin, Dynamique et Structural des Industries Lithiques Préhistorique, Pierre
Fanlac, Centre National de la Recherche Scientifique Perigueux

Evans, Sir J, 1897 The Ancient Stone Implements, Weapons and Ornaments of Great Britain (second
edition). London: Longmans, Green, and Co

Holgate, R, 1991 Prehistoric Flint Mines. Princes Risborough: Shire Publications Ltd

Martingell, H, & Saville, A, 1988 The Illustration of Lithic Artefacts, Occ Paper No 3, Association of
Archaeological Illustrators & Surveyors Technical Paper No 9

Oakley, K P, 1972 Man the tool-maker. London: Trustees of the British Museum (Natural History)

Pitts, M, 1980 Later Stone Implements. Princes Risborough: Shire Publications Ltd

Pollard, J, 1997 Neolithic Britain. Princes Risborough: Shire Publications Ltd

Timms, P, 1974 Flint Implements of the Old Stone Age. Princes Risborough: Shire Publications Ltd

Whittaker, J C, 1994 Flintknapping. Austin: University of Texas Press

Wymer, J, 1991 Mesolithic Britain. Princes Risborough: Shire Publications Ltd

Fig 80 Top row: Microburins
Below: Scrapers (scale: 1:1)
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Fig 81 Iron Age wooden shovel from Gonalston, Nottinghamshire (size as bar scale)
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Chapter 12: Wood

1. AN IRON AGEWOODEN SHOVEL FROMGONALSTON, NOTTINGHAMSHIRE

by Steve Allen

Introduction
A wooden shovel, dated to the Iron Age, was recovered at Gonalston, Nottinghamshire, during
excavations by Trent Archaeological Unit (funded by Tarmac plc) in 2002. The piece was sent to the
Wet Wood Laboratory of York Archaeological Trust for conservation, recording and reporting. Cleaning
the piece during its assessment revealed that it is in fact a complete artefact, rather than the broken end
of a larger piece.

Manufacture and use
The object was carved from the solid. A short length of oak trunk was split in two, then one of the
resulting halves was cut down further to create the shovel. The working marks from the roughing-out
appear to have been removed by the subsequent finishing and/or use of the object. All that can be said is
that the butt end of the handle was roughly chopped to shape ad a knife or shave like tool was used to
hollow the face of the blade and to produce a camber on the back of the blade.
The object is worn, especially around the edge of the blade, and the angles of the profile of the handle

are not sharp. Clearly the object was used, not made and discarded. The reason for its disposal is
probably due to the split from the shoulder along the length of the blade. This split follows the wood
grain and would have developed further had its use continued. The owner/user chose to discard it rather
than continue using it until it fell to pieces.

Method: how the object was drawn
The drawing of the object took place after cleaning but before conservation treatment began. The
decision was made to draw both faces, with one side view, which showed the least damaged edge of the
blade; also an end view of the butt of the handle, and a cross-section across the blade.

These views were the minimum necessary to show the following:

. The form of the object

. The pattern of the grain

. The conversion

. Some of the working evidence

. Some of the pre-burial damage to the object.

Guidelines for the general principles of depicting wooden objects have been published elsewhere by
this author (Allen 1994). Although the principles remain valid, the practical techniques used in
illustration have moved on in the intervening years and this piece provides a good opportunity to
demonstrate how new technology may be applied to drawing wood.
To begin with, the various views of the object were drawn in traditional style at actual size (1:1) in

pencil (2H lead) on polyester based drafting film, with the aid of an engineer’s square, set square and
dividers. The outline was prepared first, then major features such as the crack in the blade and the tool
marks were added. Following this, the pattern of the wood grain was drawn and the placement and
orientation of the annual rings and medullary rays (Allen 1994, 2–3) drawn on the end view and the
cross section. Site, finds/context numbers, scale, date and initials were added to identify the drawing
should it be separated from its place in the archive.
The finished pencil drawing is retained as an archive drawing but itself is not suitable for publication.

Some time ago, I would have inked the drawing and prepared hard copy for the printer, using a copy
camera. With the advent of better computer graphics software and changes in the printing industry,
I now consider that approach to be no longer valid.
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To prepare a version of the drawing suitable for publication, the pencil drawing was used to create a
digital version using a flat bed scanner. The pencil drawing was scanned at a moderately high resolution
of 300 dots per inch (dpi) to ensure that the pencil lines would be well defined and then saved as a TIFF
file (Tagged Image File Format). As the shovel was large, the size of the drawing relative to the area of
the scanner meant that the pencil drawing had to be scanned in six segments.
These files were then imported into a standard graphics software program (Adobe Illustrator version

9). A blank document was set up, and each of the six segments of the pencil drawing placed on the same
‘layer’. Each segment was reduced in scale to 33% of the original size in order to fit the whole drawing
on to an A4 page size, allowing room for margins. The segments were then moved and rotated to
reconstitute the original pencil drawing on the screen. Sufficient overlap had been made on each
scanned element to allow them to be accurately positioned. Once this has been achieved, the segments
were grouped together and the layer of the drawing on which the scanned images were present was
locked, to prevent any changes being made to the positions of the segments relative to each other and to
the page area.
Using the layering facility of the software programme, further layers to the drawing were then created,

overlying the scanned image. This allowed the use of the various pen and pencil tools to be made to
effectively trace over the scanned image beneath. To avoid accidentally editing sections I was already
satisfied with, I used one layer for the outline of the object, and locked it when the outline was finished.
Then placing the wood grain on another layer, the tool marks were put on a fourth and so on. Lines of

different thickness, according to what was required, were used for the outline, the wood grain and the
tool marks. This stage is little different from using various ink pen sizes and line techniques on drafting
film, except that the results can be very finely edited and changed. Once each view was completed, the
elements making up that view were grouped together and the drawing as a whole was saved.

Practical hint
At intervals during the drawing process, as with any computer file you are working on, the drawing
should be saved. In addition, as a section was completed, a printout of the drawing was made to check
that what was being drawn would actually be printable and legible. The figure was then labelled, a scale
was added, and the relative positions of the different views were tweaked to get them correctly lined up.
All of the views, labels and scale were then grouped. Once the drawing was completed, the locked layer
with the scanned images was unlocked and deleted. All the remaining parts of the figure, originally
drawn on separate layers, were moved on to the same drawing layer.
In order to prepare the figure for final printing, I ensured that it was saved in CMYK format (a format

optimised for printing: cyan, magenta, yellow, black) so that all text, such as that on the bar scale, was
converted to outline and saved the result as an EPS format (Encapsulated PostScript).

Further Reading
Allen, S J, 1994 The Illustration of Wooden Artefacts: an introduction and guide to the depiction of wooden

objects. Association of Archaeological Illustrators & Surveyors Technical Paper No 11
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Wood

2. A WOODEN FIRESTICK FROM EL-MO’ALLA, EGYPT by Julian Heath

Introduction
In September 2003, there was an expedition by a team from Liverpool University to the tomb of
Ankhtifi at el-Mo’alla, about 24 km from Luxor on the east bank of the Nile River. The tomb dates to
the early stages of the First Intermediate Period (c 2160–2055 BC) and is well known from the
biographical text of Ankhtifi and its fine wall paintings, which display a certain charm.
Ankhtifi’s tomb forms the main burial in a cemetery of rock-cut tombs that are situated in a natural,

pyramid-shaped hill, which lies in the desert at the edge of the Nile cultivation. It has been suggested
that Ankhtifi may have deliberately chosen this hill as his resting place because of the association of the
pyramid with royal power. During the second season of archaeological investigation at the site, the area
formerly occupied by the forecourt of Ankhtifi’s tomb was excavated and many interesting artefacts were
found including the ‘firestick’.
Firesticks are not well known in Egyptian archaeology. Although not an ‘art’ object, it is remarkable

because it is a rare survival of presumably an everyday object. There was an example from the Middle
Kingdom town of Kahun (c 2055–1650 BC) and another was found in the famous New Kingdom burial

Fig 82 Firestick from el-Mo’alla, Egypt (1:2 scale)
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Fig 83 Firestick from el-Mo’alla, Egypt (scale 1:1)
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of Tutankhamun (1550 BC–1069 BC). These two examples show that the object had a long history of
use in Ancient Egypt, certainly stretching back to the Middle Kingdom.

Manufacture and use
The firestick is thought to be made from either tamarisk or acacia wood: both these trees can be found
on the cultivated land that lies close to the cemetery and the firestick may have been fashioned from a
piece of wood found there. Alternately it may have been made from a broken wooden item found at the
site. The circular section of the firestick suggests this may well be the case.
As its name suggests the firestick was an implement used to start fires. Some form of kindling was

placed in one of the three holes that can be seen running vertically down the middle of the stick. A bow-
drill would then be inserted into the hole and manipulated until friction caused the kindling to catch
alight, thus a fire could be started. All the holes in the firestick do show signs of burning, particularly the
middle one, proving it had been used.
It is most likely that when a firestick came to the end of its useful life, it too would have ended up on

the fire. Perhaps it was used by the tomb builders themselves or it could have been an item of funerary
equipment and may even have originated in subsidiary shaft burials

How the object was drawn
The object was studied carefully before drawing began. This helps to gather information and decide
what needs to be shown in the finished piece. The firestick was then attached to the drafting film with
blu-tac and the outline was drawn of the main view. This was done by projecting points down from its
edge, at roughly 5 mm intervals, using an engineer’s square and pencil to produce a series of dots, which
could then be joined up. Although this method of drawing an outline may seem somewhat time
consuming, it does produce a more accurate outline than by simply drawing around the object, when
sometimes the outline becomes enlarged due to the pencil casing. The completed outline was then
checked against the object itself, using rulers, dividers, and eye, ensuring an accurate view.
The next stage of the drawing process was to draw the selected features on the main view of the

firestick, using dividers for accuracy and in pencil. The drawing was inked-in using a selection of
Rotring technical pens. The outline was drawn using a 0.5 technical pen, whilst the grain of the wood
was drawn using 0.18, 0.20 and 0.30 nibs. Using these various pen widths helped bring out the grain
and suggest depth in the more pronounced splits in the wood.
It was not necessary and would be impossible to depict every single line of the texture. However it was

important to show that the firestick was made of wood, which had dried out and split in the hot and dry,
desert conditions. Stippling was also added to the view, to help give the object some form and to show
where it had cracked at both ends.
The side view of the object was drawn, using the same procedure as before, then a cross-section was

drawn to show its circular nature. After the ink was thoroughly dry, the pencil lines were erased.

Further reading
Baines, J, & Málek, J, 1996 Atlas of Ancient Egypt. New York: Facts on File

Griffiths, N, Jenner, A, & Wilson, C, 1990 Drawing Archaeological Finds: A Handbook, Occ Paper No 13
Institute of Archaeology, University College London. Archetype Publications Ltd

Kemp, B, 1989 Ancient Egypt: Anatomy of a Civilization. London: Routledge

Nicholson, P, & Shaw, I (eds), 2000 Ancient Egyptian Materials and Technology. Cambridge: Cambridge
University Press

Shaw, I (ed), 2000 The Oxford History of Ancient Egypt. Oxford: Oxford University Press
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