
Ancient Egyptian Materials
and Technology

Edited by

Paul T. Nicholson

and Ian Shaw



published by the press syndicate of the university of cambridge

The Pitt Building, Trumpington Street, Cambridge cb2 1rp, United Kingdom

cambridge university press

The Edinburgh Building, Cambridge, cb2 2ru, United Kingdom http://www.cup.cam.ac.uk
40 West 20th Street, New York, ny 10011–4211, USA http://www.cup.org
10 Stamford Road, Oakleigh, Melbourne 3166, Australia

© Cambridge University Press 2000

This book is in copyright. Subject to statutory exception and to the provisions of relevant
collective licensing agreements, no reproduction of any part may take place without
the written permission of Cambridge University Press.

First published 2000

Printed in the United Kingdom at the University Press, Cambridge

Typeset in Scala 10/12pt [vn]

A catalogue record for this book is available from the British Library

Library of Congress Cataloguing in Publication data

Ancient Egyptian Materials and Technology / edited by Paul T.
Nicholson and Ian Shaw.

p. cm.
Includes index.
isbn 0 521 45257 0 (hardback)
1. Building materials – Egypt. 2. Technology – Egypt. 3. Egypt –
civilization – To 332 BC. 4. Raw materials – Egypt. i. Nicholson,
Paul T. ii. Shaw, Ian, 1961– .
ta402.5.e3a53 1999
620.1�1�0932 – dc21 98–3434 cip

isbn 0 521 45257 0 hardback



Contents

List of figures vi
List of tables xix
List of contributors xx
Acknowledgements xxi
Abbreviations xxii

1. Introduction 1
paul t . nicholson and ian shaw

Part I: Inorganic materials

2. Stone 5
barbara g. aston, james a . harrell and

ian shaw

3. Soil (including mud-brick architecture) 78
barry kemp

4. Painting materials 104
lorna lee and stephen quirke

5. Pottery 121
janine d. bourriau, paul t. nicholson

and pamela j. rose

6. Metals 148
jack ogden

7. Egyptian faience 177
paul t . nicholson with

edgar peltenburg

8. Glass 195
paul t . nicholson [technology] and

julian henderson [analysis]

Part II: Organic materials

9. Papyrus 227
bridget leach and john tait

10. Basketry 254
willemina z. wendrich

11. Textiles 268
gillian vogelsang-eastwood

12. Leatherwork and skin products 299
carol van driel-murray

13. Ivory and related materials 320
olga krzyszkowska [scientific

analysis ] and robert morkot

[egyptology]

14. Ostrich eggshells 332
jacke phillips

15. Wood 334
rowena gale, peter gasson, nigel

hepper [botany] and geoffrey killen

[technology]

16. Mummification 372
a. rosalie david

17. Oil, fat and wax 390
margaret serpico and raymond white

18. Resins, amber and bitumen 430
margaret serpico with a contribution

by raymond white

19. Adhesives and binders 475
r i c h a r d n e w m a n a n d m a r g a r e t

s e r p i c o

20. Hair 495
joann fletcher

Part III: Food technology

21. Cereal production and processing 505
mary anne murray

22. Brewing and baking 537
delwen samuel

23. Viticulture and wine production 577
mary anne murray with neil boulton

and carl heron

24. Fruits, vegetables, pulses and condiments 609
mary anne murray

25. Meat processing 656
salima ikram

Index 673



Figures

2.1 Map of Egypt from (a) Luxor to the
Mediterranean and (b) Kerma to
Luxor, showing locations of the known
ancient hard-stone and soft-stone
quarries. 8–9

2.2 Map of Egypt from (a) Luxor to the
Mediterranean and (b) Kerma to
Luxor, showing locations of quarries
and probable ancient sources of
gemstones. 10–11

2.3 Generalised geological map of the
Aswan area, showing locations of the
granite, quartzite and sandstone
quarries. 16

2.4 The Eighteenth-Dynasty ‘unfinished
obelisk’ in the quarry for coarse pink
granite at Aswan (photograph courtesy
of Jim Harrell). 17

2.5 Greco-Roman extraction marks in the
quarry for coarse pink granite at
Aswan (photograph courtesy of Jim
Harrell). 17

2.6 Quartzite quarry at Gebel Gulab near
Aswan, from which the nearby
unfinished obelisk of Seti I was
extracted (photograph courtesy of Jim
Harrell). 17

2.7 Figure showing IUGS classification of
plutonic rocks (after Streckeisen 1973). 21

2.8 Basalt quarry at Widan el-Faras in the
Northern Fayum (photograph courtesy
of Jim Harrell). 24

2.9 Pegmatitic diorite quarry in Wadi
Umm Shegilat, Eastern Desert
(photograph courtesy of Jim
Harrell). 31

2.10 Part of the Gebel el-Asr gneiss
quarries: the so-called ‘great’ or
‘chisel’ quarry is in the foreground
(photograph courtesy of Jim
Harrell). 33

2.11 Old Kingdom bowl carved from
the lighter-coloured anorthosite gneiss
with streaks and speckles (Ashmolean
1896–1908 E.401), Fourth Dynasty,
fromMastaba A (Kaimenu) at Elkab
(reproduced courtesy of the
Ashmolean Museum, Oxford). 33

2.12 Tonalite gneiss quarry at Mons
Claudianus, Eastern Desert
(photograph courtesy of Jim Harrell). 35

2.13 Granodiorite statue of an oªcial,
Twelfth Dynasty, from Athribis (BM
EA1237; photograph courtesy of the
Trustees of the British Museum). 37

2.14 Limestone quarry in Wadi
Zebeida near Amarna (photograph
courtesy of Jim Harrell). 41

2.15 Pillars inside an underground
limestone quarry at Qau el-Kebir
(photograph courtesy of Jim Harrell). 41

2.16 Limestone quarries at Qau el-Kebir
(photograph courtesy of Jim Harrell). 41

2.17 Limestone quarry at Beni Hasan
(photograph courtesy of Jim Harrell). 41

2.18 Limestone quarry at el-Sawayta
(photograph courtesy of Jim Harrell). 41

2.19 Limestone breccia statue of the
hippopotamus-goddess Taweret, Late
Period (BM EA35700; photograph
courtesy of the Trustees of the British
Museum). 43

2.20 Gebel Dokhan (Mons Porphyrites),
Eastern Desert, with the southwest
quarries and west quarries from which
the purplish-red ‘imperial’
andesite-dacite porphyry was extracted
(photograph courtesy of Jim Harrell). 48

2.21 Andesite porphyry vessel, late
Predynastic or Early Dynastic period
(BM EA35304; photograph courtesy of
the Trustees of the British Museum). 48



2.22 Sandstone quarry on the east bank at
Gebel el-Silsila (photograph courtesy
of Jim Harrell). 54

2.23 Sandstone quarry at Nag el-Hoch
(photograph courtesy of Jim Harrell). 54

2.24 Sandstone quarry at el-Mahamid
(photograph courtesy of Jim Harrell). 55

2.25 Siltstone-greywacke quarry in Wadi
Hammamat, Eastern Desert
(photograph courtesy of Jim Harrell). 57

2.26 The main travertine quarry at Hatnub,
Eastern Desert (photograph courtesy
of Ian Shaw). 59

2.27 Travertine quarry in Wadi Gerrawi,
Eastern Desert (photograph courtesy
of Jim Harrell). 60

2.28 One of numerous small quarries for
calcareous tu¤ and tu¤aceous
limestone on Gebel Manzal el-Seyl,
Eastern Desert (photograph courtesy
of Jim Harrell). 61

2.29 Turquoise mine at Serabit el-Khadim,
Sinai, with a rock-cut stele of the
Twelfth-Dynasty ruler Amenemhat III
just above the entrance (photograph
courtesy of Ian Shaw). 63

2.30 Scene from the tomb of Rekhmira at
Thebes (TT100), showing sculptors
polishing and inscribing colossal
statues of Thutmose III (after a
water-colour by Norman de Garis
Davies, 1927; courtesy of the
Metropolitan Museum of Art, New
York). 66

3.1 The relative proportions of clay, silt,
and sand in samples of brick and soil
from Amarna and East Karnak (after
French 1981, 1984) (drawing by Barry
Kemp). 81

3.2 Brick data from three buildings of
Amenhotep III: sites E and K at
Malkata, and Kom el-�Abd to the south
of these (based on a study by John
McDonald for the University Museum
of Pennsylvania) (drawing by Barry
Kemp). 86

3.3 Point scatter of sample brick sizes
from the Early Dynastic period, Middle
Kingdom and Late Period. Each point
represents average (or approximate)
measurements (after Spencer 1979a:
pl. 41). 87

3.4 The laying of bricks. (a) features of a
mud-brick wall of the New Kingdom;
(b) pattern of bricklaying to achieve the
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1. Introduction
paul t. nicholson and ian shaw

During the last two decades the nature of Egyptology has
gradually changed, and new technological and socio-
economicquestions are now being asked of the archaeologi-
cal data. With this change has come a renewed interest in
many aspects of Egyptian materials and technology. So
great has this interest become that it is no longer possible
for the traditional Egyptologist alone to tackle such ques-
tions as the composition of materials, provenance and the
means by which di¤erent types of artefacts were produced.
Many new analytical techniques have been developed and
applied and the results are now available, providing a great
deal more precision than was previously imaginable.
These new approaches currently being adopted in Egyp-

tology are reflected in the structure of this book. Each
chapter has been written by one or more specialists, draw-
ing not only on conventional Egyptological skills but also
on expertise in the natural sciences as applied to archae-
ological data. All the contributors are either involved in
recent field projects in Egypt (not least the important Egypt
Exploration Society excavations at Amarna and Memphis),
or at the forefront of laboratory-based analysis of archae-
ological materials.
It will be obvious to many readers that this volume has

been inspired by Alfred Lucas’s classic work Ancient Egyp-
tian Materials and Industries, which has long servedEgyptol-
ogists as a standard work of reference. First published in
1926, Lucas’s book has been revised several times, most
recently in 1962, when it was updated, primarily in terms
of its bibliographic references, by J.R. Harris (see Lucas
1926, 1934, 1948, 1962). Even the fourth edition still pri-
marily reflects the analytical work of a single individual
employing the necessarily limited equipment available in
the 1920s (see Brunton 1947 and Gilberg 1997 for assess-
ments of the life and work of Alfred Lucas). Despite the
importance of Lucas’s work, it has long been recognised
that a more modern multi-disciplinary treatment is re-
quired, giving not only the result of analyses and techno-
logical investigations but also explicitly stating the means
by which they were obtained.
While this current volume will not ‘replace’ Lucas’s

work, and is not intended as a revised edition of it, it is

hoped that it will provide a free-standing source of refer-
ence on its subject. Thanks to modern analytical tech-
niques, some chapters will almost entirely supersede those
provided by Lucas, while others will provide updated ap-
proaches concentrating on new data and new questions.
The study of ancient Egyptian material and technology is a
vibrant one, with research being conducted by many schol-
ars all over the world (a situation reflected in the diverse list
of contributors here). This is quite unlike the situation in
the 1920s and 1930s, when most Egyptologists were inter-
ested in linguistic and architectural questions, and Lucas
was one of a relatively small group of scholars concerned
with the analysis of artefacts. As a result of the new vigour
of the subject, this volume will perhaps not enjoy the very
long currency of Lucas’s work but will, we hope, provide a
solid basis for future work.
Here we are fundamentally concerned with the study of

the procurement and processing of the raw materials em-
ployed by the ancient Egyptians. The book is not meant to
be an art historical typology of objects produced in any
given material, nor a text book on the scientific analysis of
such materials. Each chapter is intended to provide an
overview of the current state of research on the material in
question. In some cases, this is not possible, either because
modern research on certain materials (e.g. leather, meat,
basketry) has only just begun or because the quantity of
data has become so great in recent years that the most
meaningful approaches tend to be those that focus on
particular problems (as in the case of the chapters on
pottery, stone and mummies).
The basic structure and coverage of the book were final-

ised at a seminar involving most of the contributors in
1994, when it was agreed that chapters on food technology
should be included, as these represent a fruitful area of
research that has almost entirely emerged in the years since
Lucas’s time. The contributors have made every e¤ort to
provide explicit information on the scientific analyses con-
ducted, since the lack of such detail has been an increasing
problem in judging the value of some of Lucas’s con-
clusions. It was also agreed that some indication of the
workings and limitations of relevant analytical techniques



was necessary so that non-specialistswould be better able to
judge the results of earlier and current research.
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