


ANCIENT
EUROPE

8000 B.c.—A.D. 1000




ANCIENT

EUROPE

L4

L J

8000 B.c.—A.D. 1000

VOLUME I

THE MESOLITHIC TO COPPER AGE

(c. 8000-2000 B.C.)

Peter Bogucki & Pam ]. Crabtree

Editors in Chief

cSs =

B

CHARLES SCRIBNER’S SONS”

THOIVISON

:*; ™

GALE

New York e

Detroit ® San Diego ® San Francisco ® Cleveland ¢ New Haven, Conn.

e Waterville, Maine ¢ London e

Munich



THOMSON
—— ™

GALE

Ancient Europe 8000 B.c.—A.D. 1000: Encyclopedia of the Barbarian World

Copyright © 2004 by Charles Scribner’s Sons

Charles Scribner’s Sons is an imprint of The
Gale Group, Inc., a division of Thomson
Learning, Inc.

Charles Scribner’s Sons™ and Thomson
Learning™ are trademarks used herein under
license.

For more information, contact
Charles Scribner’s Sons

An imprint of the Gale Group
300 Park Avenue South, 9th Floor
New York, NY 10010

Or visit our Internet site at
http://www.gale.com

Peter Bogucki and Pam J. Crabtree, Editors in Chief

ALL RIGHTS RESERVED

No part of this work covered by the copyright
hereon may be reproduced or used in any
form or by any means—graphic, electronic, or
mechanical, including photocopying, record-
ing, taping, Web distribution, or information
storage retrieval systems—without the writ-
ten permission of the publisher.

For permission to use material from this
product, submit your request via Web at
http://www.gale-edit.com/permissions, or you
may download our Permissions Request form
and submit your request by fax or mail to:

Permissions Department

The Gale Group, Inc.

27500 Drake Rd.

Farmington Hills, Ml 48331-3535
Permissions hotline:

248 699-8006 or 800 877-4253, ext. 8006
Fax: 248 688-8074 or 800 762-4058

LIBRARY OF CONGRESS CATALOGING-IN-PUBLICATION DATA

936—dc22

D62 .A52 2004

Ancient Europe 8000 B.C.-~A.D. 1000 : encyclopedia of the Barbarian
world / Peter Bogucki, Pam J. Crabtree, editors.
p. cm.

Includes bibliographical references and index.

ISBN 0-684-80668-1 (set : hardcover : alk. paper) — ISBN
0-684-80669-X (vol. 1) — ISBN 0-684-80670-3 (vol. 2) — ISBN
0-684-31421-5 (e-book)

1. Antiquities, Prehistoric—Europe—Encyclopedias. 2. Prehistoric
peoples—Europe—Encyclopedias. 3. History, Ancient—Encyclopedias. 4.
Europe—History—To 476—Encyclopedias. 5.
Europe—History—392-814—Encyclopedias. |. Bogucki, Peter I. II.
Crabtree, Pam J.

2003015251

This title is also available as an e-book.
ISBN 0-684-31421-5

Contact your Gale sales representative for ordering information

Printed in the United States of America
10987654321



EDITORIAL AND
PRODUCTION STAFF

Project Editor
Alja Kooistra Collar

Assisting Editors
Cindy Clendenon, Shawn Corridor, Sharon Malinowski

Copy Editors
Marcia Merryman Means
Lisa Dixon, Gretchen Gordon, Jeftfrey J. Hill, Jean Fortune Kaplan,
Jane Marie Todd

Proofireader
Carol Holmes

Indexer
J. Naomi Linzer

Image Researcher
Deanna Raso

Senior Avt Divector
Pamela Galbreath

Imaging
Lezlie Light, Leitha Etheridge-Sims, Mary Grimes, Dan Newell, Dave
Oblender, Christine O’Bryan, Kelly A. Quin, Denay Wilding

Cartographer
XNR Productions

Line Illustrator
GGS Information Services

Composition
Datapage Technologies International

Manufacturing
Wendy Blurton

Senior Editor
John Fitzpatrick

Publisher
Frank Menchaca



CONTENTS

VOLUME 1

Listof Maps. . . . . . . . . ... ... XV
Preface . . . ... ..o Xvii
Maps of Ancient Europe, 8000~

2000B.C.. . . . ... Xix
Chronology of Ancient Europe, 8000—

1000B.C. . . ... ... XXV
List of Comtributors . . . . . . . . . .. ... XXiX

1: DISCOVERING BARBARIAN EUROPE

Introduction ( Peter Bogucki and Pam J. Crabtree) . . . . . . . .. ... 3
Humans and Environments (1. G. Semmons) . . . . . .. ... ... ... 7
Origins and Growth of European Prehistory (Paunl G. Babn) . . . . . 14
The Nature of Archaeological Data (Pam J. Crabtree and
Douglas V. Campana) . . . . . . . ... 22
Tollund Man (Helle Vandkilde). . . . . . . . . ... .. ... ... 26
Survey and Excavation (Albert Ammerman) . . . . . . . ... ... .. 29
Saltbak Vig (Anne Birgitte Gebaner) . . . . . . . . . ... .. .. 36
Dating and Chronology (Martin Bridge) . . . . . . . . . ... .. ... 40
Archaeology and Environment (Petra Dark) . . . . . . .. .. .. ... 47
Settlement Patterns and Landscapes (Jobn Bintliff) . . . . . . . . . .. 55
Trade and Exchange (Robert H. Tykot) . . . . . . . ... ... .. ... 65
Status and Wealth (Peter S. Wells). . . . . . . ... ... ... ... ... 72
Hochdort (Peter S. Wells) . . . . . . .. o oo 79
Gender (Jamet E. Levy) . . . . . . . .o oo 81
Ritual and Ideology (Jobhn Chapman) . . . . . . . . . . ... ... ... 90
Hjortspring (Peter S. Wells) . . . . . . . . . ... ... ... ..... 99
Archaeology and Language (David W. Anthony) . . . . . . . . .. .. 101

vii



CONTENTS

viii

Warfare and Conquest (Lawrence H. Keeley and Russell S. Quick) . . 110
Maiden Castle ( Niall Sharples) . . . . . . ... ... ... ... 118

2: POSTGLACIAL FORAGERS, 80004000 B.c.

Introduction (Peter Bogucks) . . . . . . . . .. .. .. 123
Postglacial Environmental Transformation ( Nei/ Roberts). . . . . . . 126
The Mesolithic of Northern Europe ( Peter Bogucks). . . . . . . . .. 132
Skateholm (Lars Larsson). . . . . . . . . . . . o i 140
Tybrind Vig (Seren H. Andersen) . . . . . . . . .. ... ... ... 141
The Mesolithic of Northwest Europe ( Christopher Tolan-Smith). . . 144
Mount Sandel (Peter C. Woodman). . . . . . ... ... ... ... 151
Star Carr (Paul Mellars) . . . . . . . ... 153
The Mesolithic of Iberia (Jodo Zilhao) . . . . . . . . . ... ... ... 157
Muge Shell Middens (Jodo Zilhao) . . . . . . . . . ... ... ... 164
The Mesolithic of Upland Central and Southern Europe
(Barbarva Voytek). . . . . . . . . . 167
Iron Gates Mesolithic (Clive Bonsall) . . . . . . . ... ... ... 175
Franchthi Cave (Julie M. Hansen) . . . . . . ... ... ... ... 179
The Mesolithic of Eastern Europe (Marek Zvelebil) . . . . . . . . .. 183
Olencostrovskii Mogilnik (Marek Zvelebil) . . . . . . ... .. .. 192

3: TRANSITION TO AGRICULTURE, 7000-4000 B.C.

Introduction (Peter Bogucki) . . . . . . . . ... 201
Crops of the Early Farmers (Julie M. Hansen) . . . . . .. ... ... 204
Livestock of the Early Farmers ( Nerissa Russell) . . . . . .. ... .. 211
First Farmers of Europe (Curtis Runnels) . . . . . . . . ... .. ... 218
Achilleion (Ernestine S. Elster). . . . . . . ... .. ... .. .... 226
Last Hunters and First Farmers on Cyprus (Alan H.
Stmmons) . . ... 229
Transition to Farming in the Balkans (Mébael Budja) . . . . . . . .. 233
Obre (Mihael Budja) . . . . . . . . . 240
The Farming Frontier on the Southern Steppes
(David W. Anthony). . . . . . . . ... ... 242
Spread of Agriculture Westward across the Mediterranean
(William K. Barnett) . . . . . . .. ... . oo 248
Arene Candide (Peter Rowley-Conwy) . . . . . . . . .. ... ... 253
Caldeirao Cave (Jodo Zilhdo). . . . . . . .. .. ... ... ..... 255
First Farmers of Central Europe (Lawrence H. Keeley and
Mark Golitko) . . . . . . . . . . ..o 259
Bruchenbriicken ( Detlef Gronenborn) . . . . . . . . . .. .. ... 266
Bylany (Jomathan Last) . . . . . . . . .. ... ... 269
Beginnings of Farming in Northwestern Europe (Anne Tresset) . . . 273
Neolithic Sites of the Orkney Islands (Peter Bogucks) . . . . . . . 281
Hambledon Hill (Roger Mevcer) . . . .. . . . . ... ... .... 283

EUROTPE



CONTENTS

Transition to Farming along the Lower Rhine and Meuse

(Leendert P. Lonwe Kooiymans) . . . . . . . ... ... .. ... 286
Transition to Agriculture in Northern Europe (Anne Birgitte
Gebamer) . . . .. 293
Sarup (Nzels H. Andersen) . . . . . . . . . . ... . ... . ... 301
Long Barrow Cemeteries in Neolithic Europe (Magdalena S.
Midgley). . . . . ... 304

4: CONSEQUENCES OF AGRICULTURE, 5000-2000 B.C.

Introduction (Peter Bogucks) . . . . . . . . ... 313
Early Metallurgy in Southeastern Europe ( Welliam A. Parkinson) . . 317
Early Copper Mines at Rudna Glava and Ai Bunar ( William

A. Parkinsom) . . . . ... 322
Milk, Wool, and Traction: Secondary Animal Products
(Nerissa Russell) . . . . . . . . . . 325
Late Neolithic/Copper Age Southeastern Europe ( Welliam A.
Parkinson) . . . . ... 334
Varna (Douglass W. Bailey) . . . . . . .. ... ... 341
Ovcharovo (Douglass W. Bazley). . . . . . .. ... ... ... ... 344
Copper Age Cyprus (Edgar Peltenburg) . . . . . . . . ... ... ... 347
Late Neolithic/Copper Age Eastern Europe (Malcolm Lillie) . . . . 354
Domestication of the Horse (David W. Anthony) . . . . . . . .. 363
Kolomischiina (Malcolm Lillze) . . . . . . . . ... .. ... .... 368
Late Neolithic/Copper Age Central Europe (Sarunas
Milisauskas) . . . . .. 371
Brzesé Kujawski (Peter Bogucks). . . . . . . . . ... ... .. 378
Rondels of the Carpathians (Magdalena S. Midgley). . . . . . .. 382
Neolithic Lake Dwellings in the Alpine Region (Jorg Schibler,
Stefanie Jacomet, and Alice Choyke) . . . . . . . ... ... .. 385
The Iceman (Paul G. Babn) . . . . . . . . ... ... ... ... 392
Arbon-Bleiche 3 (Jorg Schibler, Stefanie Jacomet, and Alice
Choyke) . . . . . . 395
The Megalithic World (1. G. N. Thorpe) . . . . . ... ... ... ... 398
Avebury (Caroline Malone) . . . . . . . ... ... ... ... 406
Barnenez (Serge Cassen) . . . . . . . ... L 408
Boyne Valley Passage Graves (George Eogan) . . . . . . . . .. .. 413
Trackways and Boats (Malcolm Lillze) . . . . . . . . ... ... .. 415
Consequences of Farming in Southern Scandinavia
(Magdalena S. Midgley) . . . . . ... ... ... ... 420
Pitted Ware and Related Cultures of Neolithic Northern Europe
(Marek Zvelebil) . . . . . . ... ... 431
Ajvide (Peter Rowley-Conwy). . . . . . oo i i v v v 435
Late Neolithic Italy and Southern France (Caroline Malone) . . . . . 439
Sion-Petit Chasseur (Marie Besse) . . . . . . . . .. ... ... ... 446
The Neolithic Temples of Malta (Caroline Malone) . . . . . . . . 450
Late Neolithic/Copper Age Iberia (Katina T. Lillios) . . . . . . . .. 456
Los Millares (Robert Chapman). . . . . . . . ... .. ... .... 464

ANCIENT EUROTPE ix



CONTENTS

Corded Ware from East to West (Janusz Czebreszuk) . . . . . . . .. 467
Bell Beakers from West to East (Janusz Czebreszuk) . . . . . . . . .. 476

VOLUME 11

List of Maps . . . . . . . ... ... .. XV

Maps of Ancient Europe, 3000 B.C.—
AD.1000. . . . ... Xvii

Chronology of Ancient Europe, 2000 B.C.—
AD. 1000 . . ... ... L. Xxiii

5: MASTERS OF METAL, 3000-1000 B.c.

Introduction (Peter Bogucks) . . . . . . . . . ..o 3
The Significance of Bronze (Mark Pearvce) . . . . . . . . ... ... ... 6
The Early and Middle Bronze Ages in Temperate Southeastern
Europe (H. Arthur Bankoff) . . . . . . . . ... ... ... ... 12
The Early and Middle Bronze Ages in Central Europe ( Vajk
Szeveremyi) . . . . ... 20
Spissky Stvrtok (Helle Vandkilde). . . . .. .. ... ... ... ... 31
The Italian Bronze Age (Mark Pearce). . . . . . . . .. .. . ... ... 34
Poggiomarino ( Francesco Menotti) . . . . . . . . . . . .. ... ... 42
El Argar and Related Bronze Age Cultures of the Iberian
Peninsula (Antonio Gilman) . . . . .. .. . ... ... ..... 45
Sardinia’s Bronze Age Towers (Emma Blake) . . . . . . ... ... 50
Bronze Age Britain and Ireland (Joanna Briick) . . . . . . . . ... .. 54
Stonehenge (Caroline Malone) . . . . . . . . . ... ... ... ... 61
Flag Fen (Francis Pryov) . . . . . . i ii it i oo oo 67
Irish Bronze Age Goldwork (Mary Cabill) . . . . . . ... ... .. 69
Bronze Age Scandinavia (Helle Vandkilde) . . . . . . . . ... ... .. 72
Bronze Age Coftin Burials ( Helle Vandkilde). . . . . . . . . .. .. 80
Bronze Age Cairns (Helle Vandkilde) . . . . . . .. ... ... ... 82
Late Bronze Age Urnfields of Central Europe ( Peter Bogucki). . . . . 86
Bronze Age Herders of the Eurasian Steppes ( David W. Anthony) . . 92
Bronze Age Transcaucasia (Laura A. Tedesco). . . . . . ... ... .. 101
Bronze Age Cyprus (A. Bernard Knapp) . . . . ... ... ... ... 108
The Minoan World (David B. Small). . . . . .. ... ... ... ... 116
Knossos (Lowuise Steel) . . . . . . . . . oo 121
Mycenaean Greece (Jobn Bintliff). . . . . . . . . ... 126

6: THE EUROPEAN IRON AGE, C. 800 B.C.—A.D. 400

Introduction (Pam J. Crabtree) . . . . . . . . . .. ... ... ... 137

ANCIENT

EUROTPE



Celts (Susan Malin-Boyce) . . . . . . . . . 140
Hallstatt and La Tene (Susan Malin-Boyce) . . . . . .. ... .. ... 144
Celtic Migrations (Susan Malin-Boyce) . . . . . . . .. .. ... .... 149
Germans (Peter S. Wells) . . . . . ... .o 151
Oppida (Jobn Collis). . . . . . . .. . o 154
Manching (Susan Malin-Boyce) . . . . . . . .. ... .. ... .. 158
Hillforts (Barry Raftery) . . . . . . v v vt i i e 160
Origins of Iron Production (Michael N. Geselowstz) . . . . . . . ... 164
Ironworking (Michael N. Geselowitz). . . . . . .. ... ... ... 167
Coinage of Iron Age Europe (Colin Haselgrove) . . . . . . . . .. .. 169
Ritual Sites: Viereckschanzen (Matthew L. Murvay) . . . . . . . . .. 174
Iron Age Feasting (Bettina Arnold). . . . . . . . ... ... ... ... 179
La Téne Art (Barry Raftery). . . . . . . . ... o . 184
Iron Age Social Organization (lan Ralston). . . . . . . ... .. ... 191
Greek Colonies in the West (Peter S. Wells) . . . . . .. ... .. ... 198
Vix (Peter S. Wells). . . . . . . o 0 o 205
Greek Colonies in the East (Gocha R. Tsetskbladze) . . . . . . . . .. 208
Iron Age France (Jobn Collis) . . . . . . . .. .. ... ... ..... 212
Gergovia (Jobn Collis). . . . . . . . . . ... 219
Iron Age Britain (Timothy Champion) . . . . . . . .. ... ... ... 222
Danebury (Barry Cunliffe) . . . . . . ... ... ... 229
Iron Age Ireland (Bernard Wailes) . . . . . . . . ... ... ... ... 232
Irish Royal Sites (Bernard Wailes). . . . . . . . .. ... ... ... 239
Iron Age Germany (Bettina Arnold) . . . . . . . ... ... .. 241
Kelheim (Peter S. Wells). . . . . . . . .. ... . .. ... 247
The Heuneburg ( Bettina Arnold). . . . . . . ... ... ... ... 249
Iberia in the Iron Age (Teresa Chapa) . . . . . . . ... ... ... 253
Etruscan Italy (Rae Ostman). . . . . . . ... ... ... ..... 260
Pre-Roman Iron Age Scandinavia (Sophia Perdikaris) . . . . . . . .. 269
Iron Age Finland (Deborah J. Shepherd) . . . . . . .. ... ... ... 276
Iron Age Poland (Przemystaw Urbariczyk) . . . . . . .. ... .. ... 281
Biskupin (A. F. Harding). . . . . . . . . . ... ... ... ... 286
Iron Age Ukraine and European Russia (Gocha R. Tsetskbladze). . . 289
Iron Age East-Central Europe (Peter S. Wells). . . . . . . . ... ... 296
Iron Age Caucasia (Adam T. Smath) . . . . . . . ... ... .. .... 303
Dark Age Greece (Jobn Bintliff). . . . . . . . . . ... 312
7: EARLY MIDDLE AGES/MIGRATION PERIOD
Introduction (Pam J. Crabtree) . . . . . . . . .. ... ... ..... 321
Emporia (Jobn Morveland). . . . . . . . . ... ... 324
Ipswich (Keith Wade) . . . . . . .. ... ... ... ... ... 331
Viking Harbors and Trading Sites (Dan Carisson) . . . . . . . .. 334
Dark Ages, Migration Period, Early Middle Ages (Pam J.

Crabtree) . . . . . . . . 337
History and Archaeology ( Genevieve Fisher). . . . . . . ... ... .. 340
State Formation (71ina L. Thurston). . . . . . . . . . . . ... .. ... 346
Trade and Exchange (Tina L. Thurston) . . . . . . . . . ... .. ... 351

ANCIENT EUROTPE

CONTENTS

xi



CONTENTS

xii

Coinage of the Early Middle Ages (Alan M. Stahl). . . . . . ... .. 356
Gender in Early Medieval Europe (Christine Flaberty). . . . . . . . . 301
Animal Husbandry (Ldszlé Bartosiewicz). . . . . . . . . . . ... ... 366
Agriculture (Peter Murphy) . . . . . . ..o 371
Mills and Milling Technology (Colin Rynne) . . . . . . . ... .. 376
Migration Period Peoples. . . . . . .. ..o oo 380
Angles, Saxons, and Jutes (Genevieve Fisher) . . . . . . .. .. .. 381
Baiuvarii (Thomas Fischer) . . . . . . . ... ... ... ... .... 384
Dal Riata (Elizabeth A. Ragan) . . . . . . . . ... ... .. ... 386
Goths between the Baltic and Black Seas
(Przemystaw Urbariczyk) . . . . . . .. ... ... .. 388
Huns (Laszlo Bartosiewicz). . . . . . . . .. ... ... .. 391
Langobards ( Neil Christie). . . . . . . . . ... ... . 393
Merovingian Franks (Bailey K. Young). . . . . . . ... ... ... 396
Ostrogoths (Karen Carr) . . . . . . . ... i 402
Picts (Colleen E. Batey) . . . . . . . . . v v it 403
Rus (Rae Ostman). . . . . . .. ... i 406
Saami (Lars Ivar Hansen and Bjornar Olsen) . . . . . . . . . . .. 408
Scythians (Jan Chochorowski). . . . . . . ... ... ... ... ... 411
Slavs and the Early Slav Culture (Michat Parczewski) . . . . . . . 414
Vikings (Sophia Pevdikaris). . . . . . . . .. ... 417
Visigoths (Karen Carr). . . . . . . ... . .. 419
Viking Ships (Ole Crumlin-Pedersen) . . . . . . . . . . ... ... ... 423
Jewelry (Nancy L. Wicker) . . . . . . . . ... ... .. 426
Boats and Boatbuilding (D. M. Goodburn). . . . . . . . . .. .. ... 430
Clothing and Textiles (Rae Ostman) . . . . . . . .. ... ... .... 433
Viking Settlements in Iceland and Greenland (Thomas H.
McGovern) . . . . . ... e 436
Hofstadir (Thomas H. McGovern). . . . . . . . . . ... ... ... 442
Viking Settlements in Orkney and Shetland ( Gerald F. Bigelow) . . . 445
Early Christian Ireland (Zerry Barry) . . . . . oo i oo oo 450
Clonmacnoise (Heather A. King). . . . . . . . . .. .. ... ... 456
Raths, Crannogs, and Cashels (James W. Boyle) . . . . . . . ... ... 460
Deer Park Farms (C. J. Lynn) . . . . . .. .. ... ... . 462
Viking Dublin (Patrick F. Wallace) . . . . . . . . . ... .. ... ... 466
Dark Age/Early Medieval Scotland ( Elizabeth A. Ragan) . . . . . . 469
Tarbat (Martin Carver) . . . . . . .. .. i 476
Early Medieval Wales (Harold Mytum) . . . . . . .. ... ... .... 480
Anglo-Saxon England (Genevieve Fisher). . . . . . . . .. .. .. ... 489
Spong Hill (Catherine Hills). . . . . . . . . ... ... ... .... 496
Sutton Hoo (Martin Carver) . . . . . . . ... ... ... .. ... 498
West Stow (Pam J. Crabtree) . . . . . . .. ... 500
Winchester (Martin Biddle) . . . . . . . ... ... ... ... .. 501
Viking York (P V. Addyman) . . . . ... ... ... ... 508
Merovingian France (Bailey K. Young) . . . . . . . . . ... ... .. 511
Tomb of Childeric (Bailey K. Young). . . . . . . . . ... .. ... 519
Early Medieval Iberia (David Yoon). . . . . . . . . .. ... ... ... 525
Pre-Viking and Viking Age Norway (Sophia Perdikaris). . . . . . . . 533
Pre-Viking and Viking Age Sweden (Nancy L. Wicker) . . . . . . .. 537

ANCIENT

EUROTPE



CONTENTS

Pre-Viking and Viking Age Denmark (Tina L. Thurston) . . . . . . . 542
Finland (Deborak J. Shepherd) . . . . . . . . ... ... 548
Poland ( Przemystaw Urbanczyk) . . . . . . . . ... ... ... ... .. 554
Russia/Ukraine (Rae Ostman). . . . . . . ... ... ... 563
Staraya Ladoga (Rae Ostman). . . . . . . . .. ... .. .. ... 568
Hungary (Ldszlo Bartosiewicz) . . . . . . . oo 572
Czech Lands/Slovakia (Petr Meduna) . . . . . . . .. ... ... ... 580
Germany and the Low Countries (Peter S. Wells) . . . . . . ... ... 586
Southern Germany (Thomas Fischer) . . . . . . .. ... ... .. ... 593

Glossary. . . . . . . ... 599

Index . . . . .. 615

ANCIENT EUROTPE xiii



MAPS

VOLUME I
Maps of Ancient Europe, 8000-2000 B.C. . . . . .. ... .. .. XIX—XXIV
European and Mediterranean obsidian sources . . . . ... ... .. 68
Selected sites in Mesolithic Iberia . . . . ... ... ... ... ... 158
Selected sites where remains of wild and domesticated grains

have beenfound . . . . . . ... ... oL 205
Ranges of the wild ancestors of early livestock . . . . . . ... .. .. 212
The concentration of sites in eastern and central Neolithic

Greece . . . . .. e 220
Selected sites in the western Mediterranean . . . . . . ... ... .. 250
Extent of Linearbandkeramik settlement . . . . . . . . .. ... ... 260
Selected sites of Copper Age Cyprus . . . . . . . .. ... ... 348
Distribution of civilizations and selected Cucuteni-

Tripolye sites . . . . . . . . .. ... 355
Selected Neolithic lake dwellings in the Swiss Alpine region. . . . . 386
Selected sites in southern Scandinavia. . . . . . ... ... ... ... 421
Selected sites in Late Neolithic/Copper Age Iberia. . . . . . . . .. 457
Extent of Bell Beakers in Europe, the earliest dates of their

appearance, and their provinces . . . . ... ... ... 475

VOLUME II

Maps of Ancient Europe, 3000 B.Cc.—A.D. 1000 . . . . . ... .. XVii—XXil
Tin deposits in Europe . . . . . . .. ... oo 7
Principal trade routes of the Early and Middle Bronze Ages . . . . . 28
Poggiomarino, Italy, and environs. . . . . .. ... ... ... ... .. 43
Selected sites in southeast Iberia. . . . . . . ... ... 00000 46
Eurasia about 2000 B.C. showing general location of selected

cultures . . . .. 93
Bronze Age Transcaucasia. . . . . . . . .. ... ... 102
Selected sites in Bronze Age Cyprus. . . . . .. ... ... ...... 109

Minoan Crete and selected sites . . . . . . . . . . . ... ... .... 117



MAPS

VOLUME II

Some of the principal oppida in Europe. . . . . ... ... ... ... 155
Iron production sites from 800 to 400 B.C. . . . .. ... ... ... 165
Distribution of Greek pottery of the fourth quarter of the sixth

century B.C. (not including east Greek pottery). . . . . . . . 199
The Black Sea region with major Greek colonies and local

peoples. . . . 209
Selected sites in Iron Age France. . . . . .. ... ... ... ..... 213
Selected sites in Iron Age Ireland . . . . . . .. ... ... 233
Selected hillforts in the West Hallstatt Zone in southwest

Germany. . . . ... . e 243
Selected sites and selected populi of Iron Age Iberia . . . . . . . .. 254
Provinces and traditional cultural regions of Finland . . . . . . . .. 277
Selected sites and major polities in Bronze Age and Iron Age

Caucasia. . . . . ... 304
Main emporia (wics) of northwest Europe . . . . . . ... ... ... 325
Some Viking harbors and towns in the Baltic Sea region. . . . . . . 335
Major copper sources and oxhide ingot findspots . . . . . . ... .. 352
Key sites and kindred territories of early Dal Riata . . . . . .. . .. 387
Extent of the Wielbark culture during the third century A.D. and

second half of the fourth century Ap. . . . . ... ... ... 389
The traditional view of Syagrius’s kingdom, stretching across most

ofnorthern Gaul. . . . . ... ... ... ... ... ... .. 397
Extent of Ostrogothic migrations . . . . . . . . .. ... ... .... 402
General extent of Pictland. . . . . . . ... ..o oL 404
Location of Slavs in the beginning of sixth century A.D. in light

of written sources and of archaeological data . . . . . . . .. 415
Extent of Visigothic migrations . . . . .. ... ... ......... 420
Scotland in the mid-sixth century and ¢. A.D. 900 . ... ... ... 470
Selected sites in early medieval Wales . . . . . .. .. ... ... 481
Selected sites in early medieval Iberia . . . . . . . ... ... ... 526
Selected Pre-Viking and Viking Age sites in Denmark . . . . . . .. 543
Early medieval towns in Russia, Scandinavia,

and Byzantium . . . . ... ... 564
Early Migration period population movements. . . . . . . . . . ... 573
The Czech lands from the arrival of the Slavs to the beginnings

of the Czech Premyslide state . . . . ... ... ... ..... 582
General features of southern Germany . . . . ... ... ... .... 594

ANCIENT

EUROTPE



PREFACE

When we were originally approached by Scribners to consider editing this
encyclopedia, our motivations for accepting this challenge were identical.
We were both keenly aware of the lack of authoritative yet comprehensive
information on European archaeology written for the general readership.
In particular, we knew that many high school, college, and public libraries
have very limited holdings in this area, and we wanted to fill this gap.

Although European prehistory stretches back hundreds of thousands
of years to the original colonization of the Continent by Homo erectus
populations from Africa, we chose to focus this encyclopedia on the pe-
riod after the retreat of the Ice Age glaciers. These are the critical millen-
nia during which the foundations of later European society known from
later historical accounts were established. The Gauls encountered by
Caesar, the Celts, the Germans, the Visigoths, and all the other European
peoples whom we see hazily through the lens of Classical authors had an-
cestors whom we know only from archaeology. Moreover, outside the
view of the Classical authors, peoples in northern and eastern Europe
continued to live prehistoric lives well after written records are available
for much of western and southern Europe.

The boundary dates for this encyclopedia were chosen deliberately.
Although the Ice Age had ended a millennium or more ecarlier, the post-
glacial hunting and gathering societies that had become well-established
by 8000 B.C. in many parts of Europe define the beginnings of continu-
ous sequences of cultural development. Tracing such long-term patterns
of social and economic change is one of the major intellectual contribu-
tions of archaecology. Extending our coverage to A.D. 1000 allows us to
encompass the societies that followed the Roman domination of western
Europe and the peoples of eastern and northern Europe lying outside the
Roman frontiers during the first millennium A.D. Around A.p. 1000,
institutionalized governments organized on territorial principles were
established in eastern Europe and Scandinavia, and the resultant emer-
gence of written records effectively ends prehistory in these areas.

In choosing contributors, we invited colleagues who are active re-
searchers and who are among the authorities on their specific regions, top-
ics, and periods. Archaeologists and prehistorians normally write for an
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audience composed of fellow scholars, so writing for a non-specialist read-
ership can pose a challenge. We would like to commend our contributors
for writing such splendid essays that explain what happened between about
8000 B.c. and A.D. 1000 across Europe so clearly and lucidly. Archaeologists
are also unusually busy people, and we are grateful that they were able to
compose their entries on a very short (in the academic world) schedule.
Many of these essays were written by colleagues preparing to depart on ex-
cavation projects or having just returned from the field.

This encyclopedia is divided into seven sections. The first contains in-
troductory essays on important concepts in archacology, with specific ref-
erence to European prehistory, while the six that follow divide the se-
quence of cultural developments into major periods: Mesolithic hunters
and gatherers, the first Neolithic farmers, developed Late Neolithic farm-
ing societies, stratified societies of the Bronze Age, Iron Age towns and
trade, and the peoples of the Migration period and Early Middle Ages.
Throughout we have included separate articles on key archaeological
sites, chosen from among thousands of sites throughout Europe because
they are typical for the period being discussed or have particularly in-
formative remains. A glossary provides definitions of key terms, while a
detailed index serves as a guide to important topics. Chronological charts
and maps in each volume give the reader a way of quickly becoming ori-
ented in time and space.

The task of inviting, persuading, cajoling, and hounding all these con-
tributors fell to Alja Collar of Scribners, without whom this encyclopedia
would not have been possible. Alja was firmly and resolutely at the helm
as she steered this book in only a year from invitation to completion. We
are completely indebted to her. We are also grateful to Cindy Clendenon
and Shawn Corridor, who helped coordinate the illustrations and maps
that are essential elements of this encyclopedia. Sharon Malinowski
played an important role in the initial stages of planning and invitation.

It is important for us to recognize the role of Kathy Moreau in the ini-
tiation of this project. Kathy encouraged us to develop the plan for the en-
cyclopedia and brought us to New York to meet John Fitzpatrick, senior ed-
itor at Charles Scribner’s Sons. The enthusiasm of Kathy and John for this
project led us to move quickly to develop the list of topics and contributors.

Since we both have demanding professional responsibilities at our re-
spective institutions, much of the time that we devoted to this encyclope-
dia was extracted from our family lives. Our spouses, Doug Campana and
Virginia Bogucki, were generously understanding, as were our children
Mike, Tom, and Robert Campana and Caroline and Marianna Bogucki.

Finally, it is our understanding that Bernard Wailes, professor emeri-
tus of anthropology at the University of Pennsylvania, played a key role
in pointing Kathy Moreau in our direction. Bernard played a key role in
both of our careers in archaeology, not only by transferring to us some
small part of his encyclopedic knowledge but also by instilling in us a pas-
sion for studying ancient Europe. We would like this encyclopedia to
honor our teacher, mentor, colleague, and friend, Bernard Wailes.

PETER BoGucki
PAM J. CRABTREE
OCTOBER 2003
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MAPS OF ANCIENT EUROPE,
8000-2000 B.c.

Human geography is an essential dimension of archaeology. The locations that ancient peo-
ple chose for their settlements, cemeteries, and ritual activities are very important for un-
derstanding how European societies developed and declined.

Archaeological sites are found throughout Europe. The maps on the following pages show
the locations of selected sites mentioned in the text and give an overview of their distribu-
tion on a large scale. Smaller and more detailed maps accompany many specific articles.

For clarity, we have divided Europe into five major regions: Northwestern Europe, which
covers the British Isles and nearby portions of the Continent; Northern Europe, which in-
cludes the North European Plain and Scandinavia; Southwestern Europe, the Iberian
Peninsula and the lands around the western Mediterranean; Southeastern Europe, which in-
cludes the Danube Basin and Greece; and Eastern Europe, the area east of the Bug River
and the Carpathians. Areas beyond these maps, such as the Caucasus and Cyprus, are
covered in smaller maps in the relevant articles.

Maps in this volume cover some of the sites mentioned in parts 1 through 4, primarily from
the hunter-gatherers of the Mesolithic to the farmers of the Late Neolithic and Copper Age.
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MAPS OF ANCIENT EUROPE,
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MAPS OF ANCIENT EUROPE, 8000-2000 B.C.
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CHRONOLOGY OF ANCIENT
EUROPE, 8000-1000 B.C.

Archaeologists need to make sense of how the archaeological record fits together in time
and space. A simple tool for organizing this information is a chronological chart, which can
be thought of as a timeline running vertically, with the oldest developments at the bottom
and the most recent at the top. The vertical lines indicate the duration of cultures and peo-
ple, whose date of first appearance is indicated by the label at the bottom of the line. The
horizontal lines indicate cultures and events that spanned more than one geographic region.
Historical events or milestones appear in boldface type.

The following chronological chart traces the development of ancient society in Europe from
the hunter-gatherers of the Mesolithic period to the end of the Neolithic or the Copper Age,
between about 8000 and 2000 B.c., over six principal regions of Europe: Eastern,
Southeastern, Central, Southwestern, Northwestern, and Northern. The chart also includes
some events up to 1000 B.c., foreshadowing developments covered in volume Il. Key de-
velopments (such as the earliest appearance of agriculture in each area), important ar-
chaeological cultures (such as Linearbandkeramik and Corded Ware), and special types of
sites (such as megalithic tombs) are shown. The chronological chart should be used in con-
junction with the individual articles on these topics to give the reader a sense of the larger
picture across Europe and through time.



CHRONOLOGY OF ANCIENT EUROPE, 8000-1000 B.C.

DATE SOUTHEASTERN EASTERN CENTRAL
EUROPE EUROPE EUROPE
1000 B.C. |
Iron use appears
Timber Grave culture Urnfields
Development of Tumulus Middle
| steppe pastoralism Bronze Age
Mycenae Otomani culture
I I .
2000 B.C Knossos chariot use
o Unétice culture  Bell Beaker culture
Nagyrev culture Fatyanovo culture Early Bronze Age
|7 CORDED WARE CULTURE
Minoan Early evidence for  catacomb graves |
civilization bronze metallurgy
Globular Amphora
culture
3000 B.C.
The Iceman
horse riding  Yamnaya
Baden culture (Pit Grave culture)
|7 SECONDARY PRODUCTS REVOLUTION
4000 B.C.
Swiss lake Michelsberg
dwellings culture
Tiszapolgar horse _ Sredny Stog
Earliest traces of culture domestication cyltyre ‘ Lengyel culture
copper metallurgy
Rdssen culture
5000 B.C.
Cucuteni-
Tripolye culture
. Neolithic Linearbandkeramik
Vinca culture
(LBK) farmers spread
Starcevo — Kords — Crig Dnieper-Donet
6000 B.C. farmers in northern Balkans ct?llt?ﬁfzr onets
Bug-Dniester
First farmers
appear in Greece
and Crete
7000 B.C.
Iron Gates
Mesolithic sites
8000 B.C. Mesolithic hunter-gatherers Mesolithic foragers Mesolithic hunter-gatherers
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CHRONOLOGY OF ANCIENT EUROPE, 8000-1000 B.C.

NORTHERN NORTHWESTERN SOUTHWESTERN DATE
EUROPE EUROPE EUROPE
1000 B.C.
Burial cairns Coffin burials
Early Bronze Age Stonehenge
at its zenith
Wessex culture Argaric Bronze Age
. . 2000 B.C.
I BELL BEAKER CULTURE |
|
] " Boat-Axe culture
Single grave
culture Construction starts
at Stonehenge
gallery graves Iberian Copper Age 3000 B.C
) megalithic tombs
Pitted Ware passage graves
culture
Early farming
Funnel Beaker farmers in British Isles 4000 B.C
appear in Northern Europe Rhine-Maas Malta temple
delta Neolithic construction
passage graves begins
Chasséen culture
long barrows
LBK farmers in Benelux,
Northeastern France 5000 B.C.
Farmers using
Ertebglle Late Mesolithic Cardial-lmpressed
pottery in Mediterranean
Basin and Iberia
Late Mesolithic foragers
6000 B.C.
Kongemose Mesolithic foragers
7000 B.C.
Maglemosian Mesolithic foragers Early Mesolithic foragers Mesolithic foragers 8000 B.C.
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INTRODUCTION

Almost everyone has seen a picture of Stonehenge,
the famous circle of large upright stones in southern
England. Yet very few people know that it was built
in several stages over a period of more than a thou-
sand years, starting nearly five thousand years ago.
Most are unaware that it is surrounded by dozens
of burial mounds and other earthworks that created
a vast Bronze Age ritual landscape. Moreover, de-
spite its fame, Stonehenge is only one of many ar-
rangements of upright stones in the British Isles. Ar-
chaeologists puzzle over the Bronze Age societies
that built these monuments; however, they know
that they were not Druids, to whom popular litera-
ture often attributes Stonehenge. The burial
mounds have yielded traces of gold, copper, bronze,
and amber artifacts—the relics of an elite social class
that was able to acquire exotic materials from a dis-
tance. Very little is known of where they lived, al-
though it appears that their settlements were simple
farmsteads similar to others in the surrounding
countryside. The important thing is that Stone-
henge did not appear suddenly but rather was built
by a thriving society that had inhabited the region
for centuries and whose distant descendants eventu-
ally met the Romans when they arrived in Britain al-
most two thousand years later.

When Julius Caesar described the customs of
the native inhabitants of Gaul and Britain in his ac-
count of his campaigns, he was writing of a land
where agriculture had been practiced for nearly five
thousand years, yet states and empires had not
emerged. During these millennia, however, the Eu-
ropean continent had witnessed a remarkable series
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of transformations of human society. Its people had
gone from being hunters and gatherers in the new
forests that appeared after the Ice Age to establish-
ing chiefdoms with large settlements that were al-
most cities. Along the way, they became farmers,
learned to use metals, and developed complex social
structures. After the Romans came and went, the
native peoples of Europe established their own
states and cities, many of which still exist today.

The Greeks called these native peoples of Eu-
rope outside their borders “barbarians.” Ever since,
barbarians have had a bad reputation. Today, most
people use the term to mean someone or something
coarse, uncultured, even crudely violent. They use
the term loosely, as a pejorative for all that does not
conform to some idea of what it means to be civi-
lized. Archaeologists and historians who study early
Europe know, however, that the prehistoric Euro-
pean societies were not all that barbaric, certainly no
more so than any other prehistoric societies around
the world. The accomplishments of these societies
extend far beyond Stonehenge to encompass a vari-
ety of technological, social, economic, and artistic
achievements.

It is in this spirit of celebrating these societies
that we have assembled Scribner’s Ancient Europe
8000 B.c.—A.D. 1000: Encyclopedia of the Bavbarvian
World. We have brought together a team of some
of the most knowledgeable archaeologists and his-
torians who study these ancient European societies
to write chapters on their own areas of specializa-
tion. The maps show the distribution of archaeolog-
ical finds across Europe, and the illustrations present
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some of the most important discoveries. Timelines
highlight what was happening at various times in
different parts of Europe. A glossary enables the
reader to find definitions of key archaeological
terms.

Our definition of “barbarian Europe” encom-
passes the nine millennia between about 8000 B.C.
and A.D. 1000. These starting and ending points are
deliberately, not arbitrarily, chosen. The beginning
is marked by the freeing of Europe from glacial ice
and the establishment of modern climatic condi-
tions, and the end is determined by the spread of
Christianity across northern and eastern Europe and
the establishment of many European states that per-
sist into the present. During these nine thousand
years, European society was dramatically trans-
formed.

We have aimed for broad geographical coverage
from the Atlantic to the Urals and from the North
Cape to the islands of the Mediterranean Sea. To
the extent that some events in Europe, such as the
spread of agriculture, have their roots in the Near
East, we have included coverage of Anatolia, known
today as Turkey, in some sections of this volume.
Around A.D. 1000, the Vikings extended their reach
beyond Europe to Greenland and North America,
and several centuries earlier, the Vandals migrated
along the northern shore of Africa. European pre-
history touches several continents.

It is important to realize that the archaeological
record of Europe extends back much further than
ten thousand years ago. Early hominids appeared on
the doorstep of Europe about 1.7 million years ago
at Dmanisi in Georgia. The earliest traces of Stone
Age settlement in Europe date at least to 700,000
years ago and perhaps even earlier at sites in south-
ern Europe. Over the next several hundred thou-
sand years, humans reached as far north as southern
England and central Germany, where they left hand
axes, chopping tools, and their skeletal remains at
sites such as Boxgrove in England and Bilzingsleben
in Germany. Neanderthals flourished in southern
and western Europe between 100,000 and 35,000
years ago, and their eventual disappearance remains
a mystery to archaeologists. Anatomically modern
humans reached Europe as the ice sheets were be-
ginning one final push southward. On the steppes
of southern Russia and Ukraine, they built large
houses from the bones and jaws of mammoths at

sites like Kostenki and Mezhirich. In southwestern
France and northern Spain, they drew remarkable
polychrome depictions of large animals on the walls
of caves. After the ice began to retreat, they pursued
the herds of reindeer north, ambushing them as
they migrated across the tundra in northern Germa-
ny and Denmark.

The European archaeological record does not
end at A.D. 1000. High-medieval and post-medieval
sites have many layers of archaeological deposits,
and their contents can reveal quite a bit about every-
day life. We already know something of these socie-
ties from historical documents, and the relationship
between the archacological record and the historical
record is complicated. It is clear, however, that
these were societies that had the degree of organiza-
tional complexity that could be called a “state” or
a “civilization,” and thus they exit the barbarian
world and approach modernity.

Why are the barbarian societies of Europe im-
portant? We believe that there are several reasons.
The first is that the barbarian societies of Europe
provided the technological, economic, social, and
cultural foundations for the late medieval and mod-
ern European societies that we know from historical
accounts. The continuity observed in the archaeo-
logical record means that the precursors of all sorts
of modern customs and practices have their roots
deep in antiquity. DNA evidence makes it possible
now even to identify modern individuals as the dis-
tant descendants of people whose skeletons are
found in prehistoric graves.

Moreover, the inhabitants of Europe between
8000 B.C. and A.D. 1000 left one of the most de-
tailed and complete archaeological records of any
major geographical region in the world. Many sites,
especially in the wetlands of northern Europe, are
remarkably well preserved. Beginning with the anti-
quaries of the seventeenth and eighteenth centuries
and continuing with the pioneering work of nine-
teenth- and twentieth-century archaeologists such
as Augustus Henry Pitt-Rivers and Grahame Clark,
scholars have collected an immense amount of in-
formation on prehistoric settlements and burials.
This information, in turn, has formed the founda-
tion for interpretations of ancient life that hold a
high degree of certainty rather than mystery.

Finally, the archaeological record of prehistoric
Europe provides an important counterbalance to
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the view of many historians that unless it was written
about, it did not happen. Although Greeks and Ro-
mans observed them at a distance from about 500
B.C. onward, native Europeans wrote almost noth-
ing down until Irish monks began to keep written
records in the fifth century A.D. and the Vikings
began to inscribe their runic letters on stones. As a
result, the prehistoric peoples of Europe are almost
entirely absent from most histories that deal with
the ancient world.

Who studies European barbarian societies?
Principally, this topic has been of greatest interest to
archaeologists, both from Europe and from else-
where, although some historians also are interested
in the people who came into contact with the liter-
ate civilizations of Greece and Rome. Archaeolo-
gists are people who study past societies through
their material remains. Contrary to the impression
given by the Indiana Jones movies, archaeologists
do not usually lead lives of great danger in the pur-
suit of unique mythical items such as the Holy Grail.
Instead, they painstakingly piece together the past
through the meticulous discovery and excavation of
archaeological sites and the analysis and interpreta-
tion of the artifacts, skeletons, seeds, and bones that
they find. Archaeologists sometimes are called pre-
historians, for unlike historians, who study the texts
and monuments left by ancient civilizations, most
archaeologists study preliterate peoples who did not
leave their own written history.

The information that archaeologists have is very
fragmentary: flakes of flint, pieces of pottery,
burned seeds, and the ends of bones. Only rarely do
they find the whole objects that one sees in muse-
ums. Much of what prehistoric people threw away
was not preserved to the present. Wood and skin
survive in only very wet or very dry conditions.
Sometimes the archaeologist’s work is like trying to
determine the contents of a room only by looking
through the keyhole. Archacologists do not know
the names of the individuals who left the tools and
bones. Unless they find a preserved body, such as
those found in the Danish bogs, they do not know
exactly what these people looked like. Until very
late in prehistory, archaeologists do not even know
the names by which people identified the tribes to
which they belonged.

Archaeologists can discern a surprising amount,
however, from those pieces of pottery and bone.
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They know where prehistoric people lived and how
they buried their dead. They know the kinds of
tools and other objects these people used, the shape
of their houses, and what they ate. Further analysis
can reveal where prehistoric people obtained the
raw materials they used to make things, how long
they lived in one place, and how large their settle-
ments were.

With this limited amount of basic information
in hand, the archaeologist then looks for larger pat-
terns. This is where the real detective work begins.
By combining various types of evidence, it is possi-
ble to study the impact of prehistoric people on
their environment and the ways in which they man-
aged their crops and livestock. Patterns of trade and
communication emerge. Differences in the status
and wealth of individuals and communities can be
observed. Art and symbolism become apparent. Rit-
ual practices can be identified, as can conflict and
warfare.

It is somewhat more difficult to discover what
prehistoric people thought about gender roles, their
identity as individuals, and their religious beliefs, al-
though archaeologists make valiant efforts to try to
discern these more elusive facets of their lives. Per-
haps the most difficult challenge for archaeologists
is to trace the development and spread of languages
among prehistoric peoples. Advances are always
being made in the analytical techniques available to
archaeologists, so perhaps in the future it will be-
come easier to understand these aspects of prehis-
toric life.

Who are the archaeologists who study Europe-
an barbarians? They are usually scholars, generally
very bright and hardworking people, who work in
universities and museums as well as in government
and private agencies that preserve the remains of an-
cient societies. Professional archaeologists seek
knowledge, not wealth. Other archaeologists are
amateurs for whom the discovery of archaeological
sites is a hobby rather than a job. In Europe amateur
archaeologists often work side by side with profes-
sionals, alerting them to their finds and helping in
excavations. An important role is played by amateur
archaeologists who have a particular skill, such as
scuba diving. For example, many prehistoric sites
that were once on dry land are now under water in
places like Denmark, where sea levels have risen over
the past five thousand years. Divers with an interest



1: DISCOVERING BARBARIAN EUROPE

in archaeology have discovered many remarkable
sites just off the coast.

In studying archaeology, it is important to sepa-
rate the factual evidence and sensible interpretations
from the fantasies of those who see archaeology as
a mirror for their spiritual and political beliefs.
Stonehenge is of interest not only to serious archae-
ologists for what it can tell them about Bronze Age
society but also to impressionable and gullible peo-
ple who believe that it has mystical power. The
corpse of a prehistoric traveler found in the Alps in
1991 has provided an immense amount of informa-
tion about life five thousand years ago, but it also
has been the source of all sorts of foolish specula-
tion. Today, some might say that all interpretations
of the archaeological record are equally valid. Seri-
ous archaeologists, however, place a greater value
on evidence and documentation over flights of
fancy and conjecture. New evidence is always com-
ing to light that can overturn current ideas about

the past, but such evidence must be presented clear-
ly and evaluated rigorously before it can be accept-
ed. Only then can valid interpretations be made. Ar-
chaeologists often disagree with one another about
how the archaceological record should be interpret-
ed, but they all base their views on evidence.

The work of these archacologists has trans-
formed our knowledge of the European past dra-
matically over the past two centuries and will con-
tinue to change it even more in the decades to
come. New discoveries are steadily filling gaps in
what we know and altering our views of prehistoric
life. We hope that as the reader explores the chap-
ters in this encyclopedia he or she will learn not only
about the abundant traces of ancient peoples that
have been unearthed in Europe but also about the
enthusiasm and excitement that archaeologists
bring to their work of discovery and interpretation.

PETER BOoGUCK1, PAM J. CRABTREE
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HUMANS AND ENVIRONMENTS

Even if humans had never evolved, Europe would
look different compared with the same area ten
thousand years ago. In about 9500 B.C. this penin-
sula of the Eurasian continent still was recovering
from the last great manifestations of the glaciations
that had been occurring for about 2 million years
(the Pleistocene period, followed after 9500 B.C. by
the Holocene period, the current period) and that
had been at their height about 18,000 years ago. In
9500 B.C., however, the only major sheet of ice was
over Scandinavia, with smaller outliers on the
mountains of Scotland and northern England.
Nonetheless there was sufficient ice on the globe to
lock up a great volume of water, and so sea level was
well below where it is in the early twenty-first centu-
ry. For example, Sardinia and Corsica were joined,
the Black Sea was isolated from the Mediterranean,
and England was still connected to the major land-
mass, though Ireland had been separated for many
centuries.

LIFE AFTER THE ICE AGE

Even if the great polar ice masses were pretty well
bereft of nonhuman life above ground, at their mar-
gins there were populations of phytoplankton and
zooplankton, fish, migrant seabirds, penguins, seals,
and whales. In the north whales, seals, arctic foxes,
and polar bears were found at the margins of sea ice
and land. Thus the world in 9500 B.C. was nowhere
entirely deprived of life, even though proto-Europe
itself was a far colder place than it later became.

It is no surprise therefore that an array of in-
creasingly complex and biologically diverse ecologi-
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cal systems covered the landmass south of the Scan-
dinavian ice and that, as the climate ameliorated,
these systems moved northward. By 9500 B.c. the
formation (usually called a “biome,” meaning an in-
tegrated system of soils, plants, and animals) nearest
the ice, the tundra, was restricted in area and was
largely maritime in distribution. The bulk of the
Continent was covered in boreal forest, dominated
by coniferous trees and containing a great deal of
wetland and with a mammal fauna that included
moose, beaver, and reindeer. Open land at higher
elevations was home to reindeer and wild horse, as
was the tundra. To the south was a broad band of
temperate forest dominated by a mixture of temper-
ate species, such as oaks, elms, linden, and hazel. A
small admixture of conifers was found on poorer
soils and at high altitudes. The fauna included red
deer and roe deer as well as wild ox, or aurochs. The
Mediterranean fringe was covered in steppe and
grassland.

One feature of the deglaciated land of Europe
was a scattering of lakes, some long and thin in val-
leys formerly occupied by glaciers and others more
round in hollows in glacial debris or in front of ice
sheets, as with the Scandinavian basin that was to
become the Baltic Sea. The whole was flanked to the
west and south by saltwater seas, the open Atlantic
and its inlets to the west and the more enclosed and
warmer Mediterranean in the south. Where major
rivers entered the sea, long branched estuaries with
salt marshes and freshwater fens kept pace with rises
in sea level.
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Such a banding of biomes was home to hunter-
gatherer populations of the types usually labeled
Upper Palaeolithic. Some groups depended upon
coastal fishing and others on mammal populations,
such as reindeer or wild horses. Still others inhabit-
ed the depths of the deciduous woodlands, and the
farther south the groups were, the greater the vege-
table content of their diets. All had to show adapt-
ability in the face of the biological and climatic
changes that were to come.

EARLY HOLOCENE WARMING

One of the lessons from the present plethora of re-
search into climatic history is that change is not nec-
essarily gradual. In the case of Europe the transition
from the tail end of the ice ages to a much more
temperate climate was quite rapid. About 9500 B.C.
amelioration started to produce warm surface wa-
ters (above 14°C [57.2°F]) around the coasts of
western Europe, and warming rates may have
reached about 1°C (1.8°F) per century in these wa-
ters. On land, rates of 3 to 4°C (5.4 to 7.2°F) per
500 years have been postulated for France and even
1.7 t0 2.8°C (3.06 to 5.04°F) per century in not yet
insular Britain. Overall the climates of Europe may
have reached levels similar to those of the twentieth
century or even a little warmer by 7000 B.C.

The consequences for the natural world and
hence for human habitats were profound. The vege-
tation belts and their associated fauna shifted north-
ward, so most of Europe was a cool temperate forest
zone with dominance by broad-leaved trees. There
were montane variants in the Alps, and over much
of' Scandinavia and eastern Russia the overwhelming
dominance of conifers meant that a taiga, or open
forest, was the land cover. A taiga biome also pene-
trated some of the loess lands of the northern Euro-
pean plain, and the Black Sea had a broad penumbra
of moist steppe, which was in essence treeless grass-
land. Within all these biomes, the better conditions
encouraged rapid plant growth, so many lakes left
in glaciated regions began to fill with organic debris
and the area of open water shrank when colonized
by marginal vegetation.

A major result of the warming was more free
water in the oceans as the polar, mountain, and Lau-
rentide ice sheets melted, producing what are
termed “custatic” rises in sea level. Such incre-
ments, however, often were in opposition to isostat-

ic rises in land levels as land surfaces rose when freed
from the weight of the ice that had depressed them.
The northern part of the Gulf of Bothnia has risen
about 850 meters during the Holocene and is still
rising at 9 millimeters per year. Northern Britain is
still rising, too, though at less than 3 millimeters per
year, and the south is sinking at up to 2 millimeters
per year. Thus many European coasts during the era
of barbarism were the outcomes of competition be-
tween eustasy and isostasy, with the latter winning
casily to the north. The shorelines and harbors from
which the Vikings launched their ships were almost
8 meters above the modern sea level.

The largest-scale physical consequence of sea-
level change is found in the Baltic. The region un-
derwent a four-stage evolution in which there was
an interaction of ice retreat, eustatic rises of sea
level, and isostatic rebound. During the Terminal
Pleistocene the Baltic essentially was an ice-dammed
freshwater lake, but the retreat of'ice in central Swe-
den led this lake to fall by about 28 meters and be-
come connected to the Atlantic, thus turning brack-
ish. By 7000 B.c. this outlet was closed, and the new
but narrow outlet that developed in the region of
the Great Belt allowed the Baltic to become a fresh-
water lake again. After 6500 B.C. more saltwater
penetrated, since increased eustasy was accompa-
nied by decreasing isostasy, bringing about the
twenty-first-century salinity gradients of the Baltic—
Lake Ladoga region.

THE HOLOCENE OPTIMUM

Between c. 7000 and 4000 B.C. the climate in Eu-
rope reached its optimal level (the Hypsithermal) in
the present interglacial. It was not, however, uni-
form in its onset. In the British Isles the maximal
warmth was about 6000-4500 B.C., whereas in
northern Europe 4000-2500 B.C. saw the highest
average temperatures. There are of course no instru-
mental records, but data from fossil pollen and
other organic remains, the stratigraphy of lakes and
bogs, and from tree rings suggest that temperatures
were at least 1 to 2°C (1.8 to 3.6°F) above those of
the late twentieth century. This implies of course
that the spread of agriculture into much of Europe
and the development of all the more complex socie-
ties of Celtic Europe and their early medieval suc-
cessors took place in periods of climatic deteriora-
tion (albeit with warmer remissions). The hunter-
gatherers had had the best of the weather.
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The consequences for the natural environment
are obvious to some extent. The forest belts extend-
ed northward, so mixed deciduous forest was domi-
nant over much of Europe, save from mid-
Scandinavia northward, where conifers and birch
predominated, and in mountainous areas. Here
there were always more conifers, though not to the
extent familiar in the Alps, for example, where there
was more beech (Fagus spp.). The steppes of the
cast retreated in favor of woodland cover. Within
the forests, too, species that were adapted to greater
warmth flourished. The lime (77/ia spp.) is a good
example, along with ivy (Hedera sp.), holly (Ilex),
and mistletoe ( Viscum). The European pond tor-
toise ( Emys orbicularis), confined to the Mediterra-
nean in the twenty-first century, was found in Den-
mark and southern Sweden. The presence of insect
and molluscan faunas also reflected the warmth, but
of greater importance for human communities were
the large mammals, such as the red and roe deer,
wild ox, wild pig, and beaver. As the optimal period
peaked, agriculture became important, and it is
clearly critical that such cereals as wheat and barley
were able to ripen even in the British Isles and
southern Scandinavia.

Another feature of the optimal period was its
water relations. In the early part the climate over
most of Europe was drier than in the twenty-first
century, but as time passed there was a move to wet-
ter conditions, especially in the west. In part this
change reflected the increasing influence of the sea
as its levels rose. A leading consequence of this con-
tinued eustasy was the formation of the Dover Strait
and then the submergence of the low-lying terrain
between England and the Low Countries to form
the North Sea. By c. 7400 B.c. the British Isles were
insulated from the rest of Europe, and it took the
completion of the Channel Tunnel in the 1990s to
make it possible again to walk from Dover, En-
gland, to Calais, France. In cultural terms this sepa-
ration took place in the Mesolithic. The adoption of
agriculture in the British Isles necessarily was pre-
ceded by a sea passage of some kind of mix of ideas,
people, seeds, and young cattle.

Wetter conditions are reflected to some extent
in higher lake levels and thus the renewal of lake-
fringe successions, but they are most apparent in up-
land areas and the western fringe of Europe. Two
processes are notable. The first is the leaching of
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minerals down the profiles of many types of soils,
particularly from those on such acid substrates as
sandstone and gritstone. The redeposition of min-
erals, such as iron and manganese, in solid horizons
(“pans”) made the soils prone to becoming water-
logged, and hence their floras moved away from
large tree species toward wet- and acid-tolerant spe-
cies, such as birch, and to dwarf shrubs of the Eri-
caceae family. On some uplands in Scandinavia and
the British Isles great blankets of peat formed on
low slopes where the rainfall exceeded about 700
millimeters per year. It is possible that there was
some human involvement in the inception of these
miry spreads, whose surface often was one of the
bog mosses of the genus Sphagnum.

POPULATION AND ENVIRONMENT
AT 5000 B.c.

A synoptic look at this time reminds one that the
fundamental change in the human condition,
namely the adoption of agriculture, had penetrated
to most regions in which cereals would ripen. The
breeding of hardier varieties and the extensive use
of oats (Avena spp.) in the coolest and wettest
places later extended this zone. Along with cereals
and pulses, cattle and sheep were essential ingredi-
ents of the agro-ecosystems that developed. All this
implies that human communities were responsible
for new genotypes as economies based on domesti-
cation got farther away from the southwestern Asian
heartland and moreover that new ecosystems were
an inevitable consequence of the new cognition of
nature that grew out of the imperatives of farming
as a way of life. The rises in sea level were helpful in
allowing drift in the North Atlantic onto coasts
north of 50 degrees latitude in places where other-
wise ice might be expected. A few places nonethe-
less retained hunters or developed herders; only the
latter groups (e.g., the Saami) were to persist be-
yond “prehistoric” times.

BARBARIAN LANDS THROUGH TO
MEDIEVAL TIMES

The next major environmental changes of wide sig-
nificance to human societies in Europe were a sig-
nificant deterioration in climate after 700 B.C., with
a better phase during A.D. 1-600 and then a period
of warmth between c. A.D. 900 and 1250 known as
the Little Optimum or the Medieval Warm Epoch
(MWE). The very existence of this latter fluctuation
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is to some extent uncertain, but it seems best attest-
ed to in northern and western Europe. This forms
a convenient terminal point because certainly by the
end of this period the whole of Europe possessed
some form of Christian culture. The implication,
however, is that the development of the relatively
complex societies that were labeled barbarian by the
Greeks, the Romans, and then Christendom were
all constructed in a period of relatively poor climate
(with temperatures perhaps 1 to 2°C [1.8 to 3.6°F]
below those of the more recent past). This was a
time in which a series of fluctuations produced,
among other effects, southward and downward
movements of tree lines, more conifers in moun-
tains and central Scandinavia, more rapid peat
growth, more sea ice in the North Atlantic basin,
and a lowering of sea temperatures.

The evidence from ice and peat cores, too,
shows that there were short-term fluctuations
caused by volcanic eruptions, especially in Iceland.
A major expulsion of debris into the atmosphere can
produce demonstrable decreases in temperature (a
kind of “nuclear winter”) and no doubt declines in
crop yield. Within the period of most interest, fall-
out of volcanic ash (“tephra”) from Icelandic
sources (especially the mountain Hekla) can be de-
tected much farther south, with tephra horizons at
1525-1850 B.c., 635-1100 B.C., A.D. 365-415,
and A.D. 850-1050. Estonia felt two impact craters
c. 4000 and 2000 B.c. The whole of Europe (and
perhaps a wider area) suffered from extreme cold in
the years around A.D. 540. The MWE, by contrast,
usually is thought to have caused the retreat of sea
ice, which allowed Norse colonization of Iceland
and Greenland. Temperatures 1°C (1.8°F) higher
than those of the late twentieth century have been
suggested for northwestern Europe.

None of these deleterious influences prevented
the occupation of Europe by a series of societies
based on agriculture, whose accomplishments were
by no means negligible, even if they lacked the liter-
ate attainments of classical peoples. All the different
types of environments contained successful and in-
deed apparently sustainable economies, which were
subject only to the usual environmental hazards of
preindustrial economies. Crop failure, animal dis-
eases, warfare, and civil breakdown are all recorded,
and no doubt the pressures of population growth
upon the resource base were critical, at least locally.

10

Most coasts, except those facing north, attracted
economies in which fish were important, provided
that a cereal could be grown or traded. The tundra—
boreal forest (taiga) zone developed reindeer herd-
ing. The deciduous forest proved amenable both to
shifting cultivation and to permanent clearance for
mixed farming. The mountains sustained valley ag-
riculture, in which transhumance of animals eventu-
ally formed an integral part of food production. The
introduction of irrigation into the Mediterranean,
however, was the result of Islamic influence upon
the classical cultures; it was not one that any barbar-
ians adopted, except in areas they reclaimed after at-
tacking parts of the Roman Empire. In all of these
areas the influence of environment cannot be gain-
said, yet in none of them is there certainty that
human culture and choice were negligible. There
were always roads not taken.

HUMAN IMPACTS ON THE
ENVIRONMENT OVER
ELEVEN MILLENNIA

Accepting that agriculture spread into northern and
western Europe during the period 60004000 B.C.,
then some westernmost parts housed 4,000 years of
Holocene hunter-gatherers. More central and
southerly regions had hunter-gatherer populations
from the Late Pleistocene right through to the time
when farming became an irreversible way of life.
The notion that food-collecting economies do not
manage their environments in the manner of agri-
culturalists has long been abandoned, especially
with the realization that fire is a potent management
tool at the landscape scale. There is evidence of con-
siderable burning in the Late Pleistocene and Early
Holocene in the northern European plain, the Low
Countries, and the lowlands of northeastern En-
gland, for example—though it is always possible
that the tundra and birch-scrub vegetation could
have been set alight by lightning in what was then
a more Continental climate.

In the wetter uplands of the British Isles and
Norway, however, fire apparently was used to com-
bat the upward spread of forests and to maintain
openings in woodlands that dominated the Middle
Holocene. The presence of shrubs such as hazel
(Corylus avellana) probably was deemed to be ad-
vantageous as direct food sources as well as browse
for forest mammals, and so closed-canopy high for-
est was not an optimal source of food. Where trees
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were removed or prevented from growing, their
water-pump effect was lost. The subsequent water-
logging and acidification of soils (accelerated where
charcoal clogged the soil pores) were instrumental
in the growth of blanket peat over wide areas, a pro-
cess whose inception could happen at later times if
forests disappeared and whose enlargement thereaf-
ter was sensitive to climate. On drier sites with acid
soils, heath developed. Its continued existence de-
pended on being grazed and burned; otherwise it
would be colonized by scrub and then oak wood-
land.

If many hunter-gatherers existed in a mosaic of
woodland and open areas, little adaptation would
have been needed for early agriculturalists. Al-
though the idea that the pioneers were all shifting
slash-and-burn farmers has been superseded, the
growth of cereals in small clearings that also housed
domestic stock whose dung maintained soil fertility
would scarcely have been ecologically radical even
if it was culturally revolutionary. The practice of
feeding leafy branches to domestic stock would
have thinned out canopies, and the success of sed-
entary farming, letting populations expand, would
have diminished the area of forests and increased the
cover of secondary woodland and open grassland.
Hence the gatherer-hunters and the prehistoric
farmers together changed many of the European
ecosystems—especially those of the mixed decidu-
ous forest zone—into a cultural landscape with
more natural patches. The reindeer herders, on the
other hand, seem to have exerted environmental in-
fluence only near settlements, and there is no evi-
dence that prehistoric populations had lasting ef-
fects upon populations of sea creatures.

Between the onset of Neolithic farming cultures
and the end of “barbarianism,” all human commu-
nities dependent on agriculture had in common the
need to maintain the fertility of the fields and to
cope with any expansions in human populations.
The period also may have seen substantial migra-
tions of human groups across Europe, though
DNA-based evidence calls some of this movement
into question while reinforcing various older inter-
pretations. By one means or another new ideas
found their way across the Continent. For example,
the transmission of rye as an addition to the cereal
repertoire allowed more intensive use of the south-
ern fringe of coniferous lands in Russia and Scandi-
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navia, with the results still visible in their bakeries.
The moldboard plow allowed cultivation of heavier
soils, and no doubt contact with Roman methods
encouraged more intensive use of land even outside
the limes.

In some forested zones the prehistoric farmers
practiced shifting cultivation (which persisted in
Finland into the nineteenth century). This was a
good adaptation to woodland and a low population
density, but it was less effective than permanent
clearances that are well manured. Hence much agri-
culture between the Neolithic and the High Middle
Ages was a variant on keeping up the fertility of the
grain-, pulse-, and hay-producing fields. Their
drainage, irrigation, fertilization, and general man-
agement all have environmental linkages, which in-
volve manipulation of the preexisting ecosystems
(many of which would certainly not be “natural”).

Alongside these processes, those of the modifi-
cation of the genetics of plants and animals pro-
ceeded. The differentiation of the plow horse and
the warhorse is a simple example. Some periods
stand out as particularly important. The age of the
development of iron technology is certainly one of
them. In many palacoecological investigations
across Europe, the beginning of the Iron Age saw
intensified forest clearance, as this became altogeth-
er casier with the use of a hard-edged axe. At the
same time the production of iron exerted an envi-
ronmental impact. Apart from the digging for ore,
the smelting process required significant amounts of
charcoal. Then iron-tipped plows allowed the turn-
over and aeration of heavier soils in a kind of snow-
ball effect of environmental change, which also con-
tributed more silt to the river floodplains from
higher soil-erosion rates; river estuaries and deltas
changed shape and biological components.

Beyond the fields, Iron Age economies changed
woodlands, as cattle and pigs were allowed to graze
and browse in them and the woods were managed
to provide leaf fodder. Wetlands were reclaimed as
coastal communities learned to construct banks that
kept out the tides. Egil’s Saga, written in Iceland in
about A.D. 1230, records a visit to the Frisians that
details their occupation of the salt marsh—fen-wood
zone of the coasts of the Low Countries. The tidal
marshes were the scene of salt production in the
Iron Age, and thereafter the heaps of waste from
this activity in turn provided raised settlement sites
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for villages and fields. Inland peat bogs, too, were
reclaimed, at least at the edges. There is some sug-
gestion, too, that pagan Saxon aristocracies were
keen enough on hunting to have areas set aside for
the pleasure of the chase, though not on the scale
of their Christian Norman successors. Many “bar-
barian” societies had notions of sacred space, which
very likely meant the setting aside of land and water.
The Early Mesolithic site at Star Carr in northern
England is neatly on the kind of peninsula that taiga
communities in Russia later used as sacred locations;
part of southern England was, in one interpretation,
an “isle of the dead” in the Neolithic. The ambigu-
ity of the woodlands and wild terrain generally as
sources of useful materials, as land banks, and as
places of some dread are encapsulated in later Euro-
pean folklore and fairy tales. The element of fear is
well expressed in the famous narrative poem Beo-
wulf of Anglo-Saxon times.

In most of Europe the division of the landscape
into “owned” units is evident in the landscape. Even
if some of them were communally rather than pri-
vately owned, there were nevertheless few re-
sources—and hence few parts of nature—that did
not in some way belong to human communities or
individuals. In a sense a stratification of human so-
cieties occurred (described for the Celts in some of
the most detailed written accounts of European so-
cieties outside the classical world), which was ac-
companied by a fragmentation of nature. There
were fields, the “waste,” mountains, and moors that
were of less value and even frightening, and there
were eventually proto-urban settlements with dif-
ferent social groupings and with expanding trade
networks (e.g., the Viking routes that encircled Eu-
rope by c. A.D. 850 and impinged upon the Caspian
by A.D. 880). Many parts of the natural world be-
came commodities to be exploited and sold. No
doubt the example of the Romans flowed over into
later societies in that respect.

As with most preindustrial societies, there is no
doubt that the inhabitants of barbarian Europe were
closer to the natural world than their fossil-fueled
successors. The story is one of a generally one-way
movement toward more intensively productive
agro-ecosystems capable, in the end, of supporting
craftspeople, aristocrats, merchants, and townsfolk.
Granted there were reversals when the pollen dia-
grams record the recolonization of scrub and wood-
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land, when disease was regionally devastating, or
when an authoritative power withdrew, as when the
Romans left some parts of northern Europe or when
a lord decided to punish his neighbors. In essence,
however, the peoples under scrutiny created distinct
cultural landscapes, just as happened in the classical
world. Many signs of those environments are pres-
ent in the twenty-first century for the discerning eye
and the careful spade to discover.

See also Star Carr (vol. 1, part 2); Saami (vol. 2, part 7).

BIBLIOGRAPHY

Adams, J. M., and H. Faure, eds. Review and Atlas of
Palneovegetation: Preliminary Land Ecosystem Maps of
the World since the Last Glacial Maximum. Oak Ridge,
Tenn.: National Laboratory, 1997. Available at http://
www.esd.ornl.gov/projects/qen/adams1.html.

Andersen, S. T., and B. E. Berglund. “Maps for Terrestrial
Non-Tree Pollen (NAP) Percentages in North and
Central Europe 1800 and 1450 B.r.” Paldoklimafor-
schung 12 (1994): 119-134.

Baillie, M. G. L. “Putting Abrupt Environmental Change
Back into Human History.” In Environments and His-
torical Change. Edited by Paul Slack, pp. 46-75. Ox-
ford: Oxford University Press, 1999.

Barker, Graeme. Prebistoric Farming in Europe. Cambridge,
U.K.: Cambridge University Press, 1985.

Bell, Martin. “People and Nature in the Celtic World.” In
The Celtic World. Edited by Miranda J. Green, pp. 145—
158. London and New York: Routledge, 1996.

Bell, Martin, and Michael Walker. Late Quaternary Environ-
mental Change: Physical and Human Perspectives. Har-
low, U.K.: Longman Scientific and Technical; New
York: Wiley, 1992.

Berglund, B., H. J. B. Birks, and M. Ralska-Jasiewiczowa,
eds. Palacoecological Events durving the Last 15,000
Years. Chichester, U.K.: Wiley, 1996.

Dark, Ken R., and Petra Dark. The Landscape of Roman Brit-
ain. Stroud, U.K.: Sutton Publishing, 1997.

Donner, Joakim. The Quaternary History of Scandinavia.
World and Regional Geology, no. 7. Cambridge, U.K.:
Cambridge University Press, 1995.

Huntley, B., and H. J. B. Birks. An Atlas of Past and Present
Pollen Maps of Europe 0-13,000 Years Ago. Cambridge,
U.K.: Cambridge University Press, 1983.

Janssen, W. “‘Landnahme’ and ‘Landesbau’: Variations of
Early Environmental Alterations.” Paldoklimaforschung
8 (1992): 181-190.

Kalis, A. J., J. Merkt, and J. Wunderlich. “Environmental
Changes during the Holocene Climatic Optimum in
Central Europe: Human Impact and Natural Causes.”
Qunaternary Science Reviews 22, no. 1 (2003): 33-79.

ANCIENT EUROTPE



Roberts, Neil. The Holocene: An Environmental History. 2d
ed. Oxford and Malden, Mass.: Blackwell, 1998.

Sherratt, A. “The Human Geography of Europe: A Prehis-
toric Perspective.” In An Historical Geography of Eu-
rope. Edited by R. A. Butlin and R. A. Dodgshon, pp.
1-25. Oxford: Clarendon Press, 1998.

Simmons, lan. The Environmental Impact of Later Mesolithic
Cultures: The Creation of Moorland Landscape in En-

ANCIENT EUROTPE

HUMANS AND ENVIRONMENTS

gland and Wales. Edinburgh: Edinburgh University
Press, 1996.

Simmons, I. G. “Towards an Environmental History of Eu-
rope.” In An Historical Geography of Europe. Edited by
R. A. Butlin and R. A. Dodgshon, pp. 335-361. Ox-
ford: Clarendon Press, 1998.

Welinder, S. “Quantifying the Iron Age Landscape of South
Sweden.” Paldoklimaforschung 8 (1992): 191-205.

1. G. SIMMONS

13



DI s C OV ERI NG

B AR B ARI AN
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THE ORIGINS AND GROWTH OF EUROPEAN PREHISTORY

Europeans have always been curious about the past,
but before archaeology or even antiquarianism
came into being, their only notions of remote antiq-
uity came from written records, oral histories, reli-
gious beliefs, and above all, legends and supersti-
tions, which often ascribed ancient relics and
monuments to the devil, giants, elves, mythological
heroes, and the like. Buried antiquities often came
to light accidentally, through plowing or construc-
tion: large stone tools were explained as thunder-
bolts, and in eastern Europe, pottery vessels that
mysteriously emerged from the ground through the
activities of burrowing animals were seen as “magic
crocks.” In medieval Europe, Christian beliefs ruled
supreme, the Bible was seen as literal truth, and it
was thought that God created the world in seven
days. In 1650 James Ussher, archbishop of Armagh,
claimed that the world was created on 23 October
4004 B.C., a calculation that seems ridiculous now
but was quite conventional at that time, in an age
before techniques were developed that could estab-
lish a chronology based on natural science.

From the end of the fifteenth century onward,
and especially during the European overseas expan-
sion from the sixteenth to the eighteenth centuries,
there were encounters with foreign cultures, many
of them “primitive.” They were equated in culture
and appearance with the ancient peoples of the Old
World, who were known from classical sources. This
period also saw the rise of antiquarianism, a growing
awareness of the remains of the past. In the six-
teenth century in particular, some European schol-
ars came to realize that information about the re-
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mote past could be derived from the study of field
monuments. Thus in 1586 William Camden, for ex-
ample, published Britannia, the first general ac-
count of early British remains, including Stone-
henge, and the seventeenth-century antiquaries
John Aubrey and William Stukeley did pioneering
work on British monuments, combining ever im-
proving standards of fieldwork with somewhat un-
critical interpretations. Scandinavia, too, produced
distinguished antiquaries in this period who studied
antiquities and systematically documented ancient
remains—especially megalithic monuments and
burial mounds.

It was at this time, too, that the first serious at-
tempts to obtain information from excavation took
place when the Swedish antiquarian Olof Rudbeck
showed that, rather than simply retrieving objects
from the ground, one could treat the process like an
anatomical dissection and note the objects’ relation-
ships to different soil layers. He published strati-
graphic sections of the monuments he studied in
this way. Similarly, at Cocherel in France in 1685,
the nobleman Robert le Prévot excavated a prehis-
toric chambered tomb with painstaking care and re-
corded his discoveries of skeletons and objects with
minute detail (fig. 1). In eastern Europe, Jan John-
ston, a seventeenth-century physician, explained the
mysterious “magic crocks” more rationally as pre-
historic urn burials.

One of the most important advances in this pe-
riod was the discovery of the true nature of early
stone tools. A few scholars had observed analogies
between the flaked and polished stone artifacts
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Fig. 1. Fanciful nineteenth-century reconstruction of skeletons in a Danish megalithic tomb. FrRom
WORSAAE’S PRIMEVAL ANTIQUITIES OF DENMARK. BY PERMISSION OF THE SYNDICS OF CAMBRIDGE UNIVERSITY

LIBRARY.

brought back by explorers from foreign lands and
comparable objects found in Europe. The above-
mentioned excavations also provided important
confirmation of this notion, while in the early eigh-
teenth century experiments began to replicate flint
objects and reconstruct the manufacturing tech-
niques of the ancients.

THE ESTABLISHMENT OF
PREHISTORY

In the seventeenth century, when increasing num-
bers of early flint tools were coming to light, the
conception of human antiquity still did not extend
beyond written memory, and so hand axes, like
megalithic monuments, were attributed to Celts or
pre-Roman peoples such as the Gauls. A book by
the French polymath Isaac Lapeyrere, in which he
argued that “thunderbolts” were artifacts of an an-
cient “pre-Adamite” race, was publicly burned in
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Paris by the Inquisition, and the author was forced
to recant before the pope. By the Age of Enlighten-
ment, in the second half of the eighteenth century,
a new spirit of inquiry in all domains had arisen. It
included a strong sense of human progress—that is,
a conviction that the human condition was improv-
ing from cruder beginnings, that the ways of life of
contemporary hunter-gatherers thus might resem-
ble those of early Europeans, and that stone artifacts
were indeed tools from before the use of iron. Lu-
cretius, a Roman poet of the first century B.C., al-
ready had written of the likely sequence of human
technologies from stone to bronze to iron. It was
only with the reorganization of the Danish National
Museum for History in Copenhagen by Christian
Jirgensen Thomsen in the early nineteenth century
that this “Three Age System” finally became estab-
lished as the cornerstone of prehistoric chronology.
Order was brought to chaos, and objects could be
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Fig. 2. Excavations at the site of Maiden Castle in England in the 1930s. CoPYRIGHT THE SOCIETY OF ANTIQUARIES OF LONDON.

REPRODUCED BY PERMISSION.

placed in a sequence, grouped according to the peri-
od to which they belonged, and characterized by
tools of stone, bronze, or iron.

Toward the end of the eighteenth century, a
craze for barrow digging—the excavation of ancient
burial mounds—took hold in western Europe (fig.
2). This was a phenomenon that caused terrible
damage to numerous ancient monuments, especial-
ly as few records were kept and finds were subse-
quently lost. Some digs nonetheless were notewor-
thy in Denmark and particularly in Britain, where
William Cunnington and Richard Colt-Hoare were
pioneers of careful and scientific excavation. They
were unable, however, to assess how old the objects
they unearthed might be.

In 1797 an English gentleman farmer called
John Frere found worked stone tools, including
hand axes, in a brick quarry at Hoxne, Suftolk, at a
depth of 4 meters (13 feet) in an undisturbed de-
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posit that also contained the bones of large extinct
animals. He not only recognized the stones as arti-
facts but also attributed them to “a very remote
period indeed.” His publication of the finds went
largely unnoticed.

A major turning point came by the mid-
nineteenth century, when it finally became estab-
lished that humans had coexisted with extinct
animals. At the beginning of that century, such
scholars as Frangois de Jouannet had begun collect-
ing flint tools and visiting caves in the Périgord re-
gion of southwestern France, and it became appar-
ent that the cruder flaked tools probably preceded
the more advanced polished forms. All such artifacts
were attributed to “Gauls.” In Britain, William
Buckland unearthed a burial, stained with red
ochre, in a cave at Paviland in Wales and believed
this “red lady” (actually a male) to be Romano-
British despite the presence of elephant, rhinoceros,
and bear bones. Buckland did not believe in the
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contemporaneity of humans and extinct animals,
but John MacEnery, exploring Kent’s Cavern at
Torquay in southwestern England, found flint tools
mixed with the bones of extinct fauna and became
convinced that they were associated.

Similar discoveries were made in other parts of
Europe. Paul Tournal, a French pharmacist from
Narbonne, through his work at the cave of Bize,
came to propose the existence of fossil humans—he
also had found cut marks on associated bones of ex-
tinct animals. Tournal’s great importance is that he
stressed the geological evidence and broke the tradi-
tion of linking ancient cave deposits with the bibli-
cal Flood. By 1833 he already was dividing the last
geological period into the historic (going back
seven thousand years) and the “antehistoric,” of un-
known duration. This was the first use of such a
term and launched the whole idea of prehistory. It
was also Tournal who came to see the disappearance
of extinct animals as being due not to catastrophes
like the Flood but rather to the same gradual pro-
cesses of change that are seen in modern times. This
approach, of explaining the past through modern
laws, was to become even better known through the
work of the Scottish geologist Charles Lyell.

In his Principles of Geology (1830-1833), Lyell
proposed that all past geological processes were the
same as those of the present and spanned a tremen-
dously long period, so that there was no need for su-
pernatural catastrophes like Noah’s Flood to explain
the stratigraphic record, or fossil record. Thanks to
his influential work, “catastrophism” gave way to
“uniformitarianism,” the notion that, if geological
processes past and present are uniform, then Earth’s
surface must have been shaped by sedimentation
and erosion over acons, thus rendering Ussher’s
date o' 4004 B.C. for the creation of the world non-
sensical.

One factor that had helped convince Lyell was
his visit to the excavations by Jacques Boucher de
Crevecoeur de Perthes at Abbeville, France. Bou-
cher de Perthes, a customs officer and amateur ar-
chaeologist, produced a three-volume work, Celtic
and Antediluvian Antiquities (1847-1864), that
drew a clear distinction between the ancient flaked
industries (antediluvian) and the more recent pol-
ished tools (Celtic). His excavations in the gravels
of the Somme region encountered stone tools in
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deep deposits alongside the bones of mammoths
and woolly rhinoceroses.

In tandem with these developments in archae-
ology, the first solid remains of fossil humans also
had been unearthed. In 1833 the Belgian Philippe-
Charles Schmerling published the results of his
work in caves around Li¢ge, where he had discov-
ered at Engis, for example, what are now believed
to be Neanderthal burials. Another Neanderthal
was found at Gibraltar in 1848, but it was in 1856,
at the Feldhofer Grotto in the Neander Valley, Ger-
many, that the existence of “Neanderthals” finally
was proved, despite considerable doubts and skepti-
cism from the scientific establishment. Everything
came together in 1859 with the publication of
Charles Darwin’s On the Origin of Species by Means
of Natural Selection, a work heavily influenced by
Lyell that saw different organisms, including hu-
mans, not as the result of divine creation but as the
products of natural evolution. Four years later
Lyell’s own Amntiquity of Man integrated all these
disparate lines of evidence and laid the foundations
for both prehistoric archacology and palaco-
anthropology.

GETTING UNDER WAY

Until the mid-nineteenth century, the investigation
of the remote past had been a pastime for amateurs
and country gentlemen; henceforth it began to turn
into a science, with specialist practitioners and es-
tablished procedures and terminology. In late-
nineteenth-century Europe, archaeology developed
into a serious scholarly activity in which accurate
collection of data was of growing importance. The
1850s, for instance, saw the discovery of the Swiss
Neolithic lake settlements, with their extraordinary
preservation of organic materials that normally per-
ish and thus elude the archaceologist. In the same pe-
riod the excavations of Johann Ramsauer began in
the huge Iron Age cemetery of Hallstatt in the Aus-
trian Alps, where he investigated a thousand graves
over the course of nineteen years and meticulously
recorded his findings. In both cases, archaeology
began to reveal to the world the sophistication of
some prehistoric communities and the extensive
trade networks in exotic materials that existed in
some areas during prehistory.

Another kind of sophistication—that of the re-
markable art of the Ice Age—also came to light dur-
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ing the late nineteenth century. First were the por-
table carvings and engravings that were unearthed
in excavations by such pioneers as Edouard Lartet
and Henry Christy in rock shelters of the Dordogne
during the 1860s. Their discovery of a mammoth
engraving on a piece of mammoth ivory at the shel-
ter of La Madeleine was one of the final decisive
proofs of human antiquity. Then came the gradual
discovery of paintings and engravings on cave walls
in France and Spain, beginning with Altamira in
1879, found by the little daughter of the Spanish
polymath Marcelino Sanz de Sautuola. For a variety
of reasons, the world was not ready to accept that
such splendid artistic creations could have come
from the “primitive savages” of the Stone Age, and
so cave art had to wait another two decades to be
authenticated and accepted by the ever reluctant
scientific establishment. In 1902 the Montauban
Congress of the French Association for the Ad-
vancement of Sciences officially accepted cave art
based on the accumulated evidence from caves in
Southwest France.

Pioneering excavators, such as the Abbé Pouech
in France and William Pengelly in England, inde-
pendently developed a method of laying out a grid
over their sites, to record the position in three di-
mensions of each bone or artifact. Sir John Lub-
bock, in his Prehistoric Times of 1865, introduced
the terms “Palacolithic” (Old Stone Age, or period
of flaked stone) and “Neolithic” (New Stone Age,
or period of polished stone). The first journal devot-
ed to prehistoric research, the Matériaux pour
Phistoire positive et philosophique de Phomme, was
founded in France in 1864, followed a year later by
Germany’s Archiv fiir Anthropologie. Lartet had
proposed the first classification of prehistoric times
based on animal palacontology (e.g., the cave-bear
age and the reindeer age). This was replaced in
1869-1872 by Gabriel de Mortillet with a classifica-
tion based on stone tools rather than fauna and with
each phase named after a “type site,” for example,
the Aurignacian, named after the French rock shel-
ter of Aurignac.

Another French scholar, Edouard Piette, was
responsible for filling the apparently empty hiatus
between the end of the Palaeolithic and the start of
the Neolithic. In his excavations at the huge cave of
Le Mas d’Azil, he established the existence of transi-
tional phases, such as the Azilian, characterized by
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painted pebbles and small harpoons. Other later in-
dustries eventually were given their own names, col-
lectively forming the “Mesolithic,” or Middle Stone
Age. It was also Piette who initiated a young French
priest, Henri Breuil, into the study of prehistory—
Breuil was to become a dominant figure throughout
the first half of the twentieth century not just in his
specialized field of Ice Age art but in the whole of
prehistory.

GREAT EXCAVATIONS

As archacology became more professional and
painstaking toward the end of the nineteenth centu-
ry and in the early twentieth century, the most cru-
cial new emphasis was on establishing the context
of finds, as a source of information. In this respect,
the preeminent practitioner was General Augustus
Henry Pitt-Rivers in England. He investigated pre-
historic and Roman sites on his vast estates and used
his military discipline to devise fastidious new tech-
niques of excavation and recording, attaching
particular importance to “common objects” and
“trivial details” to be able to date and interpret ar-
chaeological sites. Other important excavations in
this period occurred in Scandinavia. The Bronze
Age burial mound of Borum Eshgj (Denmark) was
found to contain two tree-trunk coffins holding a
young man and an elderly woman, whose clothing
was exceptionally well preserved by waterlogging.
In Serbia the Neolithic tell mound of Vinc¢a, near
Belgrade, was excavated by Miloje Vasi¢ and be-
came a chronological yardstick for the whole of the
Balkans. And in the northern Caucasus, Nikolai
Veselovskii dug a Bronze Age burial mound at Mai-
kop in 1897 and found a wooden mortuary house
holding several skeletons with extraordinarily rich
grave goods of gold, silver, textiles, and other exotic
materials.

Perhaps the most famous excavations at this
time in European prehistory were those of the Ger-
man Heinrich Schliemann at Mycenae and the En-
glishman Arthur Evans at Knossos in Crete. Schlie-
mann began work in Anatolia at Troy in 1870, but
in 1876 he turned his attention to Mycenae on the
Greek mainland, where he discovered Bronze Age
royal shaft graves with their famous gold face masks.
Evans revealed the pre-Mycenaean Minoan civiliza-
tion of Crete in the palace of Knossos with its col-
ored frescoes.
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The increasing care with which excavations
were being carried out together with the chrono-
logical schemes being devised and the unearthing of
key stratigraphies, such as Vinca, led to a major
tocus on typology and chronology at this time.
Classes of objects were arranged into linear series,
usually with the simplest at one end and the most
complex at the other. The leading typologist of this
kind was the Swedish scholar Oscar Montelius, who
eventually was able to propose a division of the
northern Bronze Age into a series of six consecutive
phases, based on gradual changes in artifact types.
Such schemes led to the possibility of cross-dating
similar objects from different places, and by linking
some northern European artifacts to finds from the
Aegean and Egypt, where some actual dates were
available, one could deduce certain dates for various
phases in other parts of Europe. In the absence of
a method of obtaining absolute dates in any other
way, the chronological priority of the Aegean and
Egypt dominated prehistory until after World War
IT and encouraged the view “Ex oriente lux”—that
all aspects of civilization had come to northern Eu-
rope from the eastern Mediterranean. One disad-
vantage of this approach to prehistory was that in
compiling the anonymous typologies of artifacts,
with different kinds moving around and spreading,
scholars tended to lose sight of the people who
made them.

THE TWENTIETH CENTURY

The mid-twentieth century saw a number of revolu-
tions in prehistory. Naturally, important discoveries
were made at regular intervals, such as the Ice Age
decorated cave of Lascaux in 1940, but advances in
other fields and in science were far more crucial—
aerial photography, pollen analysis, and especially
radiocarbon dating. Aerial photography (the first
archaeological air photos were taken of Stonehenge
in 1900) rapidly grew to become an invaluable tool,
offering views of entire landscapes, detecting earth-
works and more subtle soil or crop changes, and
making it possible to discover and study numerous
hitherto unknown sites.

On the ground, excavation techniques contin-
ued to become more rigorous, and the number of
professional archaeologists grew apace. The most
eminent figure of the period undoubtedly was Sir
Mortimer Wheeler in Britain. He followed Pitt-
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Rivers’s military tradition, demanding discipline on
his sites (such as Iron Age hillforts), with careful
record keeping and prompt publication and particu-
lar stress on a site’s stratigraphic sequence as a key
to its dating and interpretation.

In the 1930s and 1940s, environmental special-
ists became increasingly involved in excavation and
fieldwork. Once again Scandinavians were the pio-
neers, producing the first landscape studies by the
end of the nineteenth century. The Scandinavian
scientist Lennart von Post developed a technique
for reconstructing ancient vegetation by counting
the pollen grains surviving in each layer of a core
sample. Together with the ever-increasing refine-
ment of the study of animal bones, plant remains,
insects, and other organic material, pollen analysis
offered tremendous insights into ancient climate,
environment, and agriculture. The most famous
approach, which firmly integrated environmental
studies with the highest standards of excavation,
was that of the British prehistorian Grahame Clark,
as exemplified in 1949-1951 at the Mesolithic site
of Star Carr—a lakeside site where waterlogging had
preserved wooden tools and other organic objects.
Other botanical work in this period, such as analysis
of the stomach contents of Tollund Man, one of the
preserved Iron Age bog bodies in Denmark, helped
bring the past to life for the public.

Excavation of open-air sites, rather than caves
and shelters, began to open up large areas instead
of small squares or test pits—from Germany to the
Soviet Union, great expanses were uncovered to
trace the plans and distribution of structures. Over-
all, excavations became extremely slow, painstaking
dissections by multidisciplinary teams concerned
with placing the occupants of a site into their cultur-
al and environmental context and recovering every
possible scrap of information. The aim of archaeolo-
gy was no longer the simple unearthing of precious
or interesting objects but rather the solving of prob-
lems and retaining representative samples of bones,
pollen, and sediments for laboratory analysis. At the
same time, it became possible to produce broad syn-
theses, assimilating material from many different
areas into an integrated picture of the past. By far
the greatest specialist in this exercise was the Austra-
lian Vere Gordon Childe, who not only published
extremely influential syntheses of European prehis-
tory and coined the terms “Neolithic Revolution”
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and “Urban Revolution” but also developed and
popularized the concept of an archaeological cul-
ture. Such a culture was defined as a set of artifacts,
limited to a particular time and place, that seem to
represent a distinct people or ethnic group.

World War 11, like World War I, had a devastat-
ing effect on archaeology in Europe through the
general cessation of excavations, the drafting or de-
mise of notable archacologists, and the destruction
of sites and collections. The mid-twentieth century
also saw the manipulation of archacology by Nazism
in Germany and Stalinism in the Soviet Union. The
Nazis, in particular, poured money into archaeolog-
ical research, aiming to establish both the antiquity
of German settlement across much of Europe and
German superiority over other European peoples.
One benefit that the war brought to archaeology
was the invention of radiocarbon dating, which
arose from the atom bomb research of the American
chemist Willard Libby. His method has been the
single most significant advance in the history of ar-
chaeology, with a truly revolutionary impact on the
field. For the first time it proved possible to obtain
an absolute age for organic materials, such as wood,
charcoal, or bone, and thus released archaeologists
from the endless need to spend time on artifact
typologies and indirect dating. It meant that differ-
ent avenues could be explored and different ques-
tions asked.

As such direct dating hitherto had been un-
hoped for in the field of prehistory, the first results
provided by scientists were eagerly and uncritically
accepted by most archaeologists. It rapidly became
apparent from conflicts with already well-
established calendar dates from the eastern Mediter-
ranean, however, that all was not well with some ra-
diocarbon ages. By the 1960s it was known that the
results for some periods were unreliable, differing
significantly from definite ages fixed by documents
or tree rings and that certain other results needed to
be corrected or “calibrated” to convert them from
radiocarbon years to calendar years. One effect of
this phenomenon was that the ages of the megalith-
ic monuments of western Europe were pushed
back, thus severing any possible links with the civili-
zations of the eastern Mediterranean, which had
hitherto been seen as the sources of all such ideas
and monuments.
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LATER DEVELOPMENTS

The last two decades of the twentieth century saw
further advances in the scientific techniques avail-
able to archaeologists: a wide range of dating meth-
ods for a variety of materials, more accurate instru-
ments for “seeing” beneath the soil, the use of
satellites and the global positioning system (GPS),
and the ubiquitous influence of computers. The ap-
plication of sampling techniques and statistical anal-
yses has become more sophisticated. Archaeology as
an academic subject has increased steadily in popu-
larity, while a far higher percentage of resources has
been diverted from research to salvage projects in-
volving surveys and excavations ahead of the bull-
dozers and developers. At the same time there have
been numerous different theoretical approaches to
the study of the past, particularly in some parts of
northwest Europe.

“Processual archacology” arose in the 1960s,
primarily in the United States, in an attempt to de-
velop archaeology as an explicit science detached
from the historical sciences that supposedly had
hampered its development. Processual archaeology
insisted that hypotheses had to be deduced from
general principles and then tested against indepen-
dent data, but very few people, least of all the main
proponents of processual archaeology, ever both-
ered to test their hypotheses in this way. Many ar-
chaeologists remained extremely skeptical of the en-
tire approach and simply carried on as before. Some
of the proponents engaged in largely fruitless at-
tempts to define universal laws of human behavior
as deduced from archaeological analysis. More last-
ing and worthwhile was a notable advance in inves-
tigation of how the archaeological record reflects
past human behavior, how it is produced, and the
transformational processes that a site undergoes be-
fore excavation.

This “revolution” inevitably brought a reaction
and rejection, which came in the late 1970s in the
form of “post-processual archaeology.” Moving
away from the determinism of the earlier approach,
it emphasized the role of social mores, politics, and
ideology in how archaeologists produce their inter-
pretation of the past. No knowledge is politically in-
nocent, no archaeological statement can be truly
objective, and claims about the past cannot be
ranked. Since then approaches to archacology have
splintered. At the beginning of the twenty-first cen-
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tury, no particular trends were discernible; indeed
there has been a widespread return to basic field-
work and excavation, while the theoretical squab-
bles and clamoring of the late twentieth century
have died away.

Major discoveries certainly will continue, as will
the ability to extract increasing amounts of informa-
tion from the data, helped by new scientific tech-
niques as yet undreamed of. What can be learned
today from a prehistoric site would amaze the great
pioneers of the nineteenth century let alone the sev-
enteenth century, but in view of the constantly ac-
celerating developments in technology and science,
one cannot possibly imagine what will be learned
from the sites of the future.

See also Tollund Man (vol. 1, part 1); Maiden Castle
(vol. 1, part 1); Star Carr (vol. 1, part 2); Neolithic
Lake Dwellings in the Alpine Region (vol. I, part
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4); Stonehenge (vol. 2, part 5); Hallstatt (vol. 2, part
0); Hillforts (vol. 2, part 6).
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While historians use written records, such as diaries,
journals, and account books, to reconstruct the
past, prehistoric archaeologists rely primarily on ma-
terial remains. Examples of such remains include
pottery fragments, house foundations, and bones
from butchered animals. The methodological chal-
lenge facing all archaeologists is to determine how
these material remains can be used to reconstruct
past ways of life and the ways in which prehistoric
societies changed through time. Material remains
include three types of data—artifacts, features, and
“ecofacts.”

ARTIFACTS

Artifacts are portable objects that are either made or
modified by humans. In prehistoric European sites,
some of the most common types of artifacts are
stone tools, pottery, and metal objects.

Stone tools are most often found on Mesolithic
and Neolithic sites, although they continued to be
made throughout much of the Bronze Age in some
parts of northern Europe. Chipped-stone tools are
made of amorphous materials—those that lack ob-
vious planes of cleavage. In Europe, chipped-stone
tools are most often made of obsidian, a volcanic
glass that was widely traded throughout the Medi-
terranean, and flint.
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The simplest way to produce a stone tool is to
strike a block, or core, of stone with a hammer
stone, a technique known as direct percussion. The
resulting flake has a sharp edge and can be used for
a variety of cutting and slicing tasks. Longer, nar-
rower flakes, known as blades, can be produced by
placing a punch made of bone, antler, or wood be-
tween the hammerstone and the core. Microliths,
which are commonly found on many European
Mesolithic sites, can be produced by snapping a flint
blade into many small, geometric pieces. These
microliths are commonly used as barbs on arrow-
heads. A different method of stone tool manufac-
ture, grinding or polishing, became prevalent
during the Neolithic period. While modern archae-
ologists view the Neolithic as the period when farm-
ing spread across Europe for the first time, the origi-
nal meaning of the term “Neolithic” is “new stone
age,” the period when ground and polished stone
tools first appeared. Polished stone axes and adzes
(a tool with the blade set perpendicular to the han-
dle) can be used for woodworking and for forest
clearance.

A second major class of artifacts is pottery.
While some pottery was produced at Mesolithic
sites in northern and eastern Europe, it became
widespread during the Neolithic period. Pottery is
made of clay, a plastic material (meaning it can be
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molded or modeled) that can be manipulated into
a wide range of forms, including cooking pots,
pitchers, cups, storage jars, and even sculpture and
other art objects.

Pottery vessels can be formed in a variety of dif-
terent ways. They can be molded by hand, an exam-
ple of which is the coiling technique, where coils of
clay are used to create the general outline of the ves-
sel and then are smoothed to form its final shape.
During the Roman era and the Early Middle Ages,
some pottery was also made using a potter’s wheel.
For example, Ipswich ware was produced in Ips-
wich, England, between the seventh and ninth cen-
turies A.D. using a slow wheel.

During pottery production, the clay is com-
bined with a nonplastic material known as temper
to minimize cracking and shrinkage during firing. A
variety of different materials were used as temper in
prehistoric Europe, including shell and chaft. Pot-
tery vessels can then be fired in either a bonfire or
a kiln. During firing, the clay undergoes an irrevers-
ible chemical change, producing a material that is
both durable and watertight. Pottery vessels can be
decorated in a variety of ways, including painting
and burnishing (polishing)—usually with a smooth
stone. Since pottery fragments are durable and the
techniques of manufacture and decoration vary ac-
cording to both time and space, pottery is especially
useful for defining and recognizing different ar-
chaeological cultures (see below). For example, the
Linearbandkeramik (LBK) or Linear Pottery cul-
ture, which is associated with the first farmers of
central Europe, is usually recognized by its distinc-
tive pottery with incised curvilinear decorations.

Metal objects are the third principal class of arti-
facts found in European archacological sites. Ob-
jects made of copper, silver, and gold are often
found on later Neolithic sites in Europe. For exam-
ple, Otzi, the famous “Iceman” discovered on the
border between Austria and Italy in the early 1990s,
was carrying a copper axe when he died. Metal ob-
jects became far more common during the subse-
quent Bronze and Iron Ages. During the late third
millennium B.C., the use of bronze (typically an
alloy of 10 percent tin and 90 percent copper) be-
came increasingly widespread. During the first mil-
lennium B.C., iron gradually replaced bronze for
tools and weapons. By the end of the first millenni-
um B.C., iron was produced on a very large scale in
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many parts of central Europe, and everyday items,
such as agricultural tools, were commonly made of
iron. Coins, made of a variety of metals and alloys,
also become common in the later Iron Age and the
Early Middle Ages.

Many other artifacts from prehistoric Europe
were made of organic materials, such as bone, ant-
ler, wood, linen, and wool. Bone and antler working
is well documented from the Early Mesolithic on-
ward at sites such as Star Carr in England. Bone
continued to be widely used in Europe until the
early twentieth century, when it was finally replaced
by plastics. Bone and antler survive quite well in
nonacidic soils, and worked bone and antler tools,
such as points and combs, are known from many
prehistoric and early medieval sites in Europe.

Other organic materials, such as wood, decay
rapidly and survive only under special circum-
stances, such as waterlogging. Waterlogging pro-
duces an anaerobic environment that inhibits the
action of bacteria and other microorganisms that
typically destroy organic materials. Wooden canoe
paddles have been recovered from the submerged
Mesolithic site of Tybrind Vig in Denmark, and
small wooden boats have been recovered from a va-
riety of waterlogged sites that date from the Meso-
lithic period through the Early Middle Ages. In ad-
dition, small fragments of textiles sometimes survive
when they are in direct contact with metal objects.
For example, the textile remains that have been re-
covered from the Viking period trading colony of
Birka in Sweden have shed light on the nature of
clothing and textile manufacture in northern Eu-
rope during the Early Middle Ages.

FEATURES

Features can be thought of as nonportable artifacts.
They are structures that cannot be moved about but
that were constructed or modified by prehistoric
people. Typical examples of archaeological features
include pits, ditches, middens (trash heaps), house
foundations, fortifications, hearths, and field
boundaries. Some archaeological features are more
visible than others. For example, the small huts at
the Early Mesolithic site of Mount Sandel in North-
ern Ireland are marked by a circular series of small
stake holes set at an angle. No traces of these small
stake holes were visible on the surface of the site
prior to excavation. On the other hand, large earth-
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works, such as the series of earthen banks and ditch-
es that surround the Iron Age hillfort of Maiden
Castle in southwestern England, are a visible part of
the landscape. Buried archacological features can
sometimes be identified using aerial photography, a
technique that was first used by archaeologists after
World War 1. Small irregular earthen features, such
as traces of ancient plowing, cast small shadows that
are visible from the air early in the morning and late
in the evening. Cereal crops and grass growing over
excavated features, such as pits and ditches dug into
the subsoil, appear greener than the surrounding
vegetation during periods of drought. While these
crop marks are best seen from the air, they are also
visible on the ground and were first recognized by
the British antiquary William Camden in the six-
teenth century.

Graves are a particularly important class of fea-
tures. Many human graves include grave goods—
items that were placed into the grave to accompany
the dead. Grave goods can include clothing, dress
fasteners, jewelry, and ceramic and metal vessels that
may hold food or drink, tools, weapons, and occa-
sionally animal or human sacrifices. In some burials,
bodies were placed directly into the ground, while
others employed coffins or more elaborate funeral
chambers. Graves are of particular interest to ar-
chaeologists since all the items within a single grave
were buried at the same time. Some of the best-
known examples of graves from late prehistoric and
early medieval Europe include the Late Hallstatt (c.
600480 B.C.) “princes’ graves” from west-central
Europe and the Early Anglo-Saxon (seventh centu-
ry A.D.) boat burials from Sutton Hoo in eastern
England.

Cremation entails burning the body as part of
the funerary rite. The remains of the cremation, in-
cluding ash, bone fragments, and the remains of
burnt grave goods, are sometimes placed in ceramic
urns and then buried. The Urnfield burials of Late
Bronze Age central Europe are among the most re-
nowned examples of cremation burials in European
archaeology.

ECOFACTS

Some archaeologists use the term “ecofacts” to de-
scribe a third class of material remains that are com-
monly recovered from archaeological excavations.
Ecofacts are not necessarily made or modified by
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humans, but they do provide information on prehis-
toric environments and the ways they were used by
early peoples. Common types of ecofacts include
animal bones (sometimes termed “faunal re-
mains”), seeds and other plant remains, and plant
pollen.

Animal bones are recovered in large numbers
from many prehistoric and early medieval sites in
Europe. For example, over 2 tons of animal bones
were recovered from the Early Anglo-Saxon (c.
420-650 A.D.) village of West Stow in eastern En-
gland. Experienced zooarchaeologists (archacolo-
gists who study faunal remains) can use the bones
to identify the species and the part of the skeleton
from which these animal bones come. In some
cases, the sex and the age of the animal can also be
determined. Faunal remains can be used to recon-
struct hunting patterns, animal husbandry practices,
and diet.

Plant remains are also important in the study of
past farming practices and diet. Most studies of ar-
chaeologically recovered plant remains have focused
on seeds, most of which survived to modern times
because they were charred or waterlogged. In addi-
tion, impressions of seeds are sometimes preserved
in pottery vessels and other fired-clay objects.
Studies of Neolithic seed remains indicate that
emmer wheat was the most common crop grown at
early farming sites in central Europe. Studies of
other plant remains, such as tubers, are still in their
infancy. However, pioneering studies of the fleshy
parts of plants have shown that tubers, such as wild
beets, were collected by the Mesolithic inhabitants
of the Netherlands.

Prehistoric pollen grains are commonly recov-
ered from lake beds and archaeological sites. Pollen,
along with other forms of biological and geological
evidence, can be used to reconstruct the vegetation-
al history of different regions of Europe. One of the
earliest and best-known applications of pollen anal-
ysis to archaeology is the reconstruction of the Early
Postglacial vegetational history of southern Scandi-
navia. The pollen profiles document how pioneer
species of trees, such as birch, pine, and willow,
were gradually replaced by trees, such as oak and
linden, during the reforestation of Europe at the
end of the Ice Age.
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SITES

A site is defined as any concentration of artifacts,
ecofacts, or features that marks a location of past
human activity. Settlement sites are locations where
prehistoric and early medieval people lived on either
a temporary or a permanent basis. They can range
from temporary camp sites, such as the Early Meso-
lithic site of Star Carr in Yorkshire, where hunter-
gatherers resided for a few weeks, to farming villages
of the Early Middle Ages that were permanently oc-
cupied for several centuries. Prehistoric Europeans
also made use of quarry sites and mines to obtain
raw materials, such as flint, salt, and metal ores.
Cemetery sites first appear in the Late Mesolithic
period in northern and eastern Europe. They are
important sources of information on social organi-
zation, gender, and prehistoric ideology. Ritual or
ceremonial sites, such as megalithic tombs and
stone circles, can also shed light on prehistoric reli-
gion and cosmology. For example, excavations at
the Iron Age site of Dtin Ailinne in Ireland have re-
vealed a series of large circular wooden structures
that appear to be associated with the late prehistoric
kings of Leinster. The site also appears to have
served as a center for ritual feasting.

In the late twentieth century, archaeologists
moved beyond the study of individual sites to exam-
ine the broader questions of prehistoric landscapes.
Modern European archaeologists are concerned
with the spatial relationships between archaeologi-
cal sites of the same period and between individual
sites and surrounding geographic features, such as
lakes, rivers, forests, mountains, and valleys. Archae-
ologists have attempted to reconstruct the views
and lines of sight from major prehistoric monu-
ments. Stonehenge, for example, undoubtedly one
of the most important sites in all of European pre-
history, is situated in an agriculturally rich region in
southern England known as the Downs and is sur-
rounded by a series of wealthy burials, each of which
was covered with a large earthen barrow.

INTERPRETATION: USING
MATERIAL REMAINS TO
RECONSTRUCT THE PAST

Archaeologists derive meaning from artifacts, fea-
tures, and ecofacts by examining which kinds of re-
mains are associated with one another, how they are
distributed spatially, and how they relate to the larg-
er landscape and environment in which they are
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found. A key to the interpretation of material re-
mains is the notion of archaeological context—the
location of a find within a site and its relationship to
other material remains. For example, a pottery ves-
sel found near a hearth in a kitchen may have a very
different meaning than one found within a burial
pit. In order to preserve as much information as
possible about archaeological context, archaeolo-
gists typically record the exact three-dimensional lo-
cation of artifacts and features within a site. They
also record the type of matrix (soil) in which an arti-
fact is found and the artifacts that are associated
(found together) with it. Looting (the illegal re-
moval of artifacts from archaeological sites) destroys
all information about the archaeological context of
the finds. Because their context has been destroyed,
looted artifacts can tell very little about the past.

Archacological deposits are frequently strati-
fied, or formed in a series of layers. The law of super-
position indicates that the deepest stratum or layer
was deposited first, and the uppermost was deposit-
ed last. Interpretation of the sequence of strata al-
lows archaeologists to see changes through time.
For example, in the early nineteenth century, Chris-
tian Jurgensen Thomsen, the first curator of the
Danish National Museum, argued that stone arti-
facts were generally older than metal ones. The de-
tailed excavations of his student, Jens Jacob As-
mussen Worsaae, revealed that archaeological layers
that contained only stone artifacts were always strat-
ified below those that contained both stone and
metal objects.

Archaeologists are also interested in studying
variations in material culture across space. Archaeol-
ogists use the concept of archaeological culture to
describe groups of artifacts and features that are
tound together repeatedly. As noted above, the
Linearbandkeramsik tarmers of central Europe made
distinctive pottery that was decorated with curvilin-
ear designs. These early farmers lived in rectangular
timber longhouses, grew emmer wheat, and kept
cattle, pigs, and sheep. The Linecarbandkeramik is
a classic example of an archaeological culture. Ar-
chaeological cultures are limited in both time and
space. LBK farming sites are spread across central
Europe from France to Hungary, and most LBK
sites date to the later sixth millennium B.C. It is not
known whether or not all the LBK people spoke the
same language or whether or not they would have
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recognized each other as members of a single ethnic
group. However, archaeological cultures are useful
in studying spatial and temporal variations in human
behavior.

Under ideal circumstances, artifacts are found
exactly where they were lost or discarded by prehis-
toric people. In the real world, a wide range of cul-
tural and natural processes may have affected mate-
rial remains between their abandonment by
prehistoric Europeans and their discovery by mod-
ern archaeologists. As discussed above, many organ-
ic artifacts begin to decay in a matter of weeks or
months. Plowing, construction, and burrowing ani-
mals can disturb features and remove artifacts from
their original position. Looting also damages sites.
Archacologists must carefully assess ways in which
their sites were modified by postdepositional pro-
cesses, such as plowing, before they can use material
remains to study the past. Understanding how the
archaeological record is formed allows archaeolo-
gists to use material remains to reconstruct past life-
ways and understand patterns of cultural change.

Some scholars argue that archaeological re-
search is like putting together a jigsaw puzzle that
is missing many of its pieces and that has no picture
on the box. Others argue that archaeologists are
more like detectives, piecing together past behavior
from small clues. The archaeological record, like
this historical record, is fragmentary and will never
provide a complete picture of prehistoric life. How-
ever, archaeologists are constantly seeking new ana-
lytical techniques that will allow them to extract ad-
ditional information from material remains.

See also Maiden Castle (vol. 1, part 1); Tybrind Vig (vol.
1, part 2); Mount Sandel (vol. 1, part 2); Star Carr
(vol. 1, part 2); First Farmers of Central Europe
(vol. 1, part 3); Stonehenge (vol. 2, part 5); Late
Bronze Age Urnfields of Central Europe (vol. 2,
part 5); Ipswich (vol. 2, part 7); Sutton Hoo (vol. 2,

part 7).
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TOLLUND MAN

One of the best-known of a series of bog bodies
from the Early Iron Age (500 B.C.—A.D. 1) in north-
ern Europe is the Tollund Man. The well-preserved
body was discovered during peat cutting on 8§ May
1950 in Tollund Mose, near Bjzlskov Dal in central
Jutland, the western part of present-day Denmark.
The peat cutters suspected a crime and notified the
police at the nearby town of Silkeborg. The extraor-
dinary character of the find was nevertheless soon
realized, and the preeminent Danish archaeologist
P. V. Glob was called in as a specialist.

The body had appeared approximately 2.5 me-
ters below the modern surface covered by a thick
layer of peat. The entire body was lifted out of the
bog in a crate, and excavation was carried out at
Silkeborg Museum, where the Tollund Man (at this
writing) is kept. The head was treated in a pioneer-
ing way by a conservator-restorer in 1950: it was
dehydrated with organic solvents followed by im-
pregnation with wax. The body proper was recon-
structed in 1987 based on the dehydrated remains
and on original photos.

The deathbed of the deceased was a thin layer
of peat near the sandy bottom of the peat bog; in
fact this was the very surface of the bog when the
body was deposited 220+55 B.C. (based on radio-
carbon dating of soft body tissue). In conventional
terms this dates the body to the middle part of the
pre-Roman Iron Age. Tollund Mose is a so-called
raised bog, which never ceases to grow and which,
due to specific physical and chemical conditions,
tends to preserve organic materials. Bog bodies re-
covered in such conditions often look as if they were
buried only recently. Bacterial growth is typically
stopped and nails, hair, and skin of bog bodies be-
come tanned.
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The Iron Age man recovered at Tollund was
lying in a natural position of sleep on his right side,
facing south, about 50 meters from the bog shore.
He was naked except for an oxhide belt around his
hips and a pointed cap on his head. The cap was
made of pieces of sheepskin sewn together with the
woolen side turned inward and fastened securely
under his chin by a hide thong. His hair was cut very
short. His face was clean-shaven but with stubbles
of beard clearly visible on his chin and upper lip.
Around his neck was a tightly tied leather strap,
which had cut a deep groove in the soft skin of his
neck and throat and which was found coiled over his
shoulder and down his back. The man had evidently
died by hanging. The carefully closed eyes, the rest-
ing position of the body, and relatively peaceful ex-
pression of the face together suggest that he was
carefully deposited in the bog almost as if properly
buried. Nonetheless, the circumstances are much in
contrast to the normal local burial custom of the
age, which involved cremation with the ashes placed
under a stone circle in a cemetery.

A series of post-excavation examinations indi-
cate that the Tollund Man was forty to fifty years old
and in good health except for the occurrence of
whipworms. He had eaten a purely vegetarian meal
twelve to fourteen hours before his death. The por-
ridge contained barley, wheat, and flax in addition
to a large number of wild seeds, and it was prepared
using bog water. Some of the seeds derive from
rather rare plants, perhaps indicating that the last
meal was a ritualized one.

Another strangulated body, the so-called Elling
Girl, had been found in 1938 merely 61 meters
from the Tollund Man. Still another body is known
to have been recovered in 1927 in the same peat
bog. The Elling Girl was, on discovery, wrapped in
a sheepskin cape with a leather cloak round her legs,
indicating that she too had been cared for. Her long
hair had been gathered on top of her head and then
braided and tied to the nape of the neck, probably
prior to the hanging. She was about thirty years old
and had died at approximately the same time as the
Tollund Man.

Several bog bodies are known from northern
and western Europe. Most of them date to the earli-
er Iron Age. The Grauballe Man was found in Nebel
Mose, also in the Silkeborg region, in 1952. He had
died 265+40 B.C. and had eaten roughly the same
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kind of meal as the Tollund Man. Before he was de-
posited in the peat bog he had had his throat slit so
savagely that it almost severed his gullet. In addi-
tion, he had received a hard blow across one temple
and one of his legs had been broken. Other bog
bodies discovered on the Jutland Peninsula include
those from Borremose in Himmerland, which were
retrieved near a fortified pre-Roman Iron Age vil-
lage; the Gundestrup cauldron, a contemporaneous
piece of Celtic gilded silverwork, was found in this
same area. Bog bodies from elsewhere include the
Lindow Man, the Huldremose Woman, the Harald-
skjaer Woman, the Roum Girl, the Windeby Girl,
and the Rendswiithren Man. Common to them is
that they show signs of untimely and very violent
deaths and that they received an extraordinary buri-
al in a watery place. Such places were throughout
prehistory in Europe believed to be inhabited by the
gods, who on special occasions demanded material
gifts and sometimes even human sacrifice. The Tol-
lund Man and fellow victims offer unique possibili-
ties of gaining insight into the sinister side of Early
Iron Age communities.

In her 2001 study titled Dying for the Gods, Mi-
randa Green suggests on the basis of archaeological
and written sources that ritual killing was a rare but
nevertheless constant feature of Iron Age Europe.
Such extraordinary ritual activities were a cognitive
response to a world that was thought to be inhabit-
ed by supernatural forces. These might be malig-
nant or benign depending on how they were treat-
ed. Times of war and crisis especially would have
motivated people to seek the favors of the gods. Vic-
tims probably were mostly prisoners and hostages of
war, whose social status and standard of living var-
ied widely, to judge from their personal appearance
and nutritional state.

See also Pre-Roman Iron Age Scandinavia (vol. 2, part
0).
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DI S C OV ERI N G

B AR BARI AN

E UR O P E

SURVEY AND EXCAVATION

FOLLOWED BY FEATURE ESSAY ON:

Saltbek Vig . . . . . ..

It is common for a barbarian society to have left no
written record of its way of life and its achievements.
For still other such societies, the written record is
extremely thin and fragmentary. In short, the his-
torical documents that are available for study in
both cases fall far short of providing a comprehen-
sive picture of a particular society. Thus, before the
advent of archaeology, there were clear limitations
to knowledge of the life of these societies. Archaeol-
ogy is now the primary avenue for increasing under-
standing of what happened in the remote past. For
the archacologist, the process of discovery normally
begins with fieldwork. There are two main lines of
investigation in the field. One is the survey; the
other is excavation. Here, these investigative meth-
ods are described, and the ways in which they play
complementary roles in archaeological research are
explained.

THE SURVEY

Of the two methods, the survey is the least well
known to the general public, owing to the compara-
tively late development of this line of investigation.
In terms of the history of archaeology, there were
very few places in the world where a field survey was
carried out in the years before 1960. Thus, com-
pared with excavation, survey is a newcomer. Only
in the last forty years of the twentieth century did
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this kind of fieldwork begin to make a real contribu-
tion. At the most basic level, the survey covers a
broad landscape and maps the scatters of archaeo-
logical remains that are found on the surface.

The survey crew examines the ground in a sys-
tematic way and identifies the surface scatters that
are present within the area of the survey. Once a
scatter (conventionally called a “site”) is recog-
nized, its position is plotted on the map, and other
information about its location is recorded: the site’s
elevation, the distance from the site to the nearest
source of freshwater, and the position of the site
with respect to natural lines of communication in
the region. In addition, the field crew collects at
least some of the archaeological materials (pieces of
pottery, stone tools, and so forth) from the surface
of the site.

At a higher level, the goal of the survey is to dis-
cover and record all of the sites that are present in
those places covered by the survey. Because the sites
that are recovered date to different periods of time,
the archaeologist is interested in studying the
changes in the spatial distribution of sites from one
time period to the next. In other words, the central
question for the survey archaeologist is how the set-
tlement pattern in a given region unfolds over the
course of time. Thus, once the coverage of the land-
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scape has been completed in the field, the work
turns to the preparation of site-distribution maps
for the respective periods. By means of the compara-
tive study of this series of maps, it is possible to trace
the long-term evolution of patterns of settlement in
the region under investigation.

THE EXCAVATION

In contrast to the survey’s broad outlook, the exca-
vation focuses on the individual site. This line of
fieldwork allows the archaeologist to plumb the
depths of a given site in greater detail. As one digs
down through the layers at a site, there is the oppor-
tunity to document the stratigraphy of the site. In
turn, the stratigraphic sequence plays a key role in
working out the site’s chronology. The relative age
of a given layer is determined by its relationship to
the layers above and below it. Technically, this is
known as the law of superposition. (As in the case
of geology, the layer, or stratum, on top is younger
than the one below.) The stratigraphic sequence at
an archaeological site is documented by drawing the
sections that are exposed by the dig. The excavation
also permits the archaeologist to uncover the inter-
nal layout of the site. In the case of the Iron Age
hillfort of the Heuneburg overlooking the Danube
River, this layout takes the form of several rows of
rectangular, timber-framed houses located inside
the site’s defensive wall. To record the structural re-
mains (hearths, houses, fences, drainages ditches,
and so forth) brought to light by the excavation,
plans are drawn and photographs taken during the
course of the work.

Because of movies, television documentaries,
and the popular press, many people have an idea
about what takes place in the context of archaeolog-
ical excavation. The treatment of excavation in the
media—with its inevitable focus on the moment of
great discovery by the lone archaeologist—often
fails to give a true picture of this kind of work, how-
ever. Instead of picking up misguided ideas from
the media, one needs to think about excavation in
more realistic terms. To begin with, one must set
aside the notion that the “dig” commonly involves
moments when remarkable finds are suddenly
brought to light. On most excavations, this rarely
happens. Most of the work that is done is much less
eventful. The excavation calls for sustained and pa-
tient work day after day, first in cleaning each new
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stratigraphic unit and then in documenting it. The
excavation is like a marathon race: the archaeologist
sets out on a long, slow run that is likely to be parsi-
monious in its moments of excitement.

It is worth recalling that the archaeologist is re-
sponsible for the proper recovery and documenta-
tion of all that comes to light during the course of
excavation and not just those things that he or she
may find of special interest. At the same time, one
of the keys to the success of the excavation is team-
work. The dig is no place for the individualist. The
members of the crew must have the training and ex-
perience needed to perform their respective tasks
skillfully, and under the leadership of the director at
the site, they have to work together as a team.

Since archaeological sites vary widely from one
to the next, there is no one best approach to excava-
tion. The methods that the archaeologist employs
need to be tailored to the specific nature of the site.
For example, at the small hunting camp of Pince-
vent in France, which was occupied some fifteen
thousand years ago, each piece of worked stone was
carefully exposed in place, and its position or prove-
nance then was plotted in three dimensions. This
was done for individual pieces of bone and other
classes of material culture as well. An attempt was
made at total recovery in the context of an entire
site.

In contrast, the excavation of the early medieval
town of York in northern England had to deal with
a much larger and more complex site, which pro-
duced vast quantities of cultural remains. There, the
earliest archaeological layers are buried deeply in the
ground, and the town as a whole can be uncovered
only by means of a series of excavations over many
years. In addition, York is a rescue excavation,
where the archaeologist has to complete the dig by
a fixed date and where the fieldwork may well be the
last chance to investigate the site before it is trans-
formed by modern urban development. In other
words, much depends not just on the kind of site
but on the purpose of the excavation. If research is
the primary motivation for the dig, the excavator is
likely to place greater emphasis on fine-grained re-
cording and to ask a wide range of specialists to col-
laborate in the project. If the work is done because
the site is threatened and a rescue excavation has to
be undertaken with limited resources, then a more
practical approach will have to be adopted.
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Moreover, local environmental conditions can
influence the kinds of objects that are preserved at
a site and, in turn, the appropriate methods of re-
covery. For example, in an area with wetland condi-
tions of preservation, such as the Somerset Levels in
Southeast England, two-thirds of the finds recov-
ered can take the form of organic materials (wood,
seeds, leaves, and so forth). Accordingly, special
methods must be used in the excavation and the
conservation of what is found at such a site.

The main implication is that excavation is far
from a routine matter. For the excavator, it is not
simply a question of finding a good site and assem-
bling the equipment (trowels, shovels, buckets,
brushes, wheelbarrows, screens for sieving, note-
books, drawing boards, cameras, and equipment for
surveying the site and taking elevations) and the
crew. The director must make many crucial deci-
sions at the start of an excavation, and they deter-
mine, in large measure, how successful the field-
work turns out to be.

Some of the most important decisions are those
in the sphere of sampling. Briefly, this is the name
given to the choice of the size of the excavation
units, the places where they are to be dug, and the
proportion of the site’s total area to be excavated.
In the simplest terms, sampling is the decision-
making process concerned with choosing where and
how to dig at the site. In making such plans, the ar-
chaeologist naturally is interested in achieving a
good trade-off between the volume of earth to be
moved and the return of information about the site
from such work. Thus, the sampling strategy—
whether the excavator opts for a formal design or
for a more informal approach based upon previous
experience—attempts to harness the goals of the ex-
cavation and the resources (manpower and funds)
that are available for the project.

While there are wide differences between one
excavation and another, it is possible to identify sev-
eral common features or integral parts of all excava-
tions. One of them, as previously mentioned, is a
sampling strategy. At the start of the fieldwork,
there has to be a clear idea of how the excavation
will proceed. Since new information about the site
will emerge as the excavation unfolds, it often makes
good sense to think in terms of a sequential ap-
proach to sampling (that is, one where new infor-
mation, as it becomes available in a stepwise se-
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quence, is incorporated in the decision-making
process). A second shared feature of all excavations
is the recovery and recording of stratigraphy, or the
vertical dimension of the excavation. As mentioned
carlier, the identification of individual stratigraphic
units and the definition of their interrelationships
are at the heart of the chronology of the site. The
third integral part of the excavation is the documen-
tation of all features and structural remains exposed
at the site, or the horizontal dimension of the dig.
This line of evidence provides the key to the func-
tional interpretation of the site (i.e., the kinds of ac-
tivities that once took place there and their layout
and spatial organization).

Still another component of every excavation is
the recovery of artifacts and their processing and
classification. Collectively, the set of artifacts recov-
ered from a site is referred to as its “finds.” The re-
covery of an artifact can come about in three ways.
First, the object can be recognized during the
course of digging and its position recorded before
it is removed from the ground. In the second case,
all of the cultural materials that come to light from
a given layer and a given grid square are collected
as a group. The degree of spatial resolution in the
provenance of the finds obviously is lower than in
the first case. In the third case, the artifact is recov-
ered when the soil from a given unit of the excava-
tion is passed through screens (the sieving of the ex-
cavated soil), to make sure that even objects of small
size are recovered.

The processing of finds normally begins with
the washing of the material. This is followed by
marking of the pieces (so that each artifact is linked
with its provenance in the field) and separation of
the finds into different classes of material (coins,
pottery, roof tiles, and so on). The next step is the
preliminary classification of each kind of material.
The lists of such preliminary classifications give the
director an overview of the finds at different parts of
the site. Later on, specialists will make more refined
classifications. To keep track of every item, a well-
organized system of storage (that allows easy access
to the artifacts) is essential, as is a computer-based
information system. As part of the process of docu-
mentation, many of the artifacts have to be drawn
or photographed. A selection of these illustrations
will appear in the final excavation report. Again, the
details of the work on the finds—from their recov-
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ery in the field through their processing and classifi-
cation to their eventual publication—vary with the
nature of the site.

COMPARING THE SURVEY AND
THE EXCAVATION

It is useful at this point to step back and consider
some of the ways in which the survey and the exca-
vation differ from each other. Such a comparison,
along broad lines, also helps reveal how these two
forms of fieldwork complement each other. The
survey is, of course, far more expansive in its orien-
tation than is the excavation. The survey is con-
cerned with the large picture. It sets out to record
in basic terms all of the forms of habitation that are
found in a given region. In this approach the archae-
ologist is discouraged from having a strong prefer-
ence for any one period or for any one type of site.
Those doing surveys have to be eclectic in their in-
terests; they must direct their attention to the rela-
tionships—both in space and in time—that exist
between sites. In contrast, the excavation entails a
narrower focal point; it takes the individual site as
its object of study. The strong suit of the excavation
is that it offers much greater control over chronolo-
gy. In addition, there is the opportunity to examine
the internal structure of the site—something that
usually is not possible for the survey. In short, the
excavation is the mode of fieldwork that allows one
to focus in detail on the archaeological record but
at the price of the vision of a single site.

In practical terms, the survey can be done with
a lower budget than the excavation. It also calls for
a smaller crew than most digs. Accordingly, the sur-
vey is attractive for the young archaeologist who
may have limited access to funding. To carry out a
survey successfully, however, the archaeologist
should have some training in the fields of environ-
mental studies in archaeology, geomorphology, ge-
ography, and economic history. To put it another
way, the archaeologist doing a survey has to be
ready to address the issues of landscape archaeology.
On the other hand, the person planning to direct a
new excavation needs to have a somewhat different
background, including a good knowledge of the pe-
riod or periods to be excavated as well as several
years of experience on previous excavations.

Finally, it is worth noting that the survey is far
less destructive than the excavation. It is a truism
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that the act of excavation destroys those parts of the
site where the digging is done. Damage to the ar-
chaeological record is something that all archaeolo-
gists want to avoid. In the case of a site that is not
threatened, an excavation can be justified only if the
fieldwork meets high standards and the results are
properly published. In contrast, the survey is far less
damaging. There is a clear advantage over the exca-
vation, since the survey leaves the sites in the region
essentially intact. It is worth adding that the surface
of a site is already being damaged in those parts of
the world where modern forms of agriculture are
practiced (that is, where the surface of the land is
plowed on a regular basis). Because of plowing, the
artifacts on the land surface and in the plow zone are
no longer in primary context at the site. The plow
zone is by no means a kind place for the long-term
survival and preservation of most classes of material
culture. Moreover, within the plow zone, the arti-
facts themselves are in active circulation from one
bout of plowing to the next. Controlled experi-
ments show that less than one-tenth of the artifacts
circulating in the plow zone actually make their ap-
pearance on the land surface at any one time. Thus,
the collection of pieces from the land surface has
only a modest impact on the full set of artifacts oc-
curring in the plow zone.

INTERACTION

One can begin to gain a sense of the interplay be-
tween the two lines of fieldwork by looking at some
of the ways in which the survey and the excavation
are mutually dependent. The aim here is to high-
light the interaction between the two lines of field-
work. The chronology established for a particular
region is based for the most part on the results of
excavations. In turn, this chronology is used when-
ever the survey archaeologist assigns dates to what
is collected in the field. Once the survey is complet-
ed, a report is written on the results of the field-
work, and the archacologist often attempts to put
forward a new synthesis of the long-term history of
occupation in the region. In turn, the excavation,
which makes it possible to explore the local situa-
tion in greater detail, offers one of the main ways to
test whether this new interpretation is on the right
track. At the same time, the survey usually leads to
the discovery of promising new sites to excavate. In
effect, the survey gives the excavator a wider choice
in terms of good places to dig. When an excavation
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is carried out at one of the new sites found by the
survey, the archaeologist, in preparing the report at
the end of the excavation, tries to place the site in
wider context by reviewing what is known about co-
eval sites in the region, as revealed by surveys. Thus,
in terms of their interaction, there is an ongoing,
two-way dialogue between the survey and the
excavation.

CURRENT TRENDS IN
DEVELOPMENT

It is important to emphasize that both the survey
and the excavation are still in the course of develop-
ment. The methods and strategies employed are not
final ones that exist in a standardized form. Like
modern medicine in the cure of many diseases, the
search is still under way to find the most effective
treatment. This aspect of the survey and the excava-
tion can be illustrated by looking at their histories
over the last few decades of the twentieth century.
One observes in both cases a tendency toward in-
tensification in the approach taken to recovery in
the field. When time and money are not an issue,
there is an interest in achieving a more refined grain
of spatial resolution in the documentation of the ar-
chaeological record. Another major development of
these years, shared by both survey and excavation,
is the growing consciousness of the role played by
many different factors in the formation of a site.
These include the cultural factors that contributed
to the form of the site at the time of its occupa-
tion—for example, the structures built at the site,
their use and modification over time, and what hap-
pened to the objects and building materials at the
site when it was abandoned. There are also the natu-
ral factors that subsequently acted to transform the
objects and features that happen to have survived
there. When a survey or excavation is conducted,
the archaeologist tries to think through the full
range of processes that are involved in the genera-
tion of the archaeological record, including post-
depositional factors.

In Europe, the approach taken to excavation
changed considerably in the last half of the twenti-
eth century. Before 1960 (following the lead of Sir
Mortimer Wheeler, a distinguished British archaeol-
ogist), it was common for the excavation to be car-
ried out by making a series of trenches at the site.
Since then, under the influence of Philip Barker and
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his work at medieval sites in England, there has been
a shift in strategy to uncovering a large, contiguous
area at the site. This approach tends to be more ef-
fective when it comes to documenting the buildings
and other structures at a site.

Another shift that began in the 1970s was a new
emphasis on the recovery of botanical remains. To
recover seeds and pieces of charcoal from the soil in
a more systematic fashion, new equipment based on
the principle of flotation was introduced. When soil
is run through water containing a frothing agent,
the seeds literally rise to the surface and can be
skimmed off. Thus, the “ecofact” has taken its place
alongside the artifact in field archaeology. A third
significant development occurred in 1979, when
Edward Harris published Principles of Avchaeologi-
cal Stratigraphy, which offered a new way to record
and display the stratigraphic units found by an exca-
vation. Others have begun to pay greater attention
to the soils at a site—the matrix that holds the arti-
facts and the ecofacts and that also contains infor-
mation on the processes contributing to the forma-
tion of the site.

Because of the high costs of excavation in many
parts of the world (the United States, Japan, and
Europe), it is essential for the archaeologist to know
as much as possible about a site before digging be-
gins. Previous knowledge invariably makes for a
more efficient research design. It also gives the exca-
vator a better chance to run a well-directed dig. The
methods that are used to guide the planning for an
excavation can be divided into two main groups: re-
mote sensing and work on the ground. The former
method involves acquiring images of the site’s lay-
out or structure from the air. One technique is aerial
photography, which has a long history of use in ar-
chaeology. In most cases, the photographs that are
examined are ones that have been taken for other
purposes, such as mapmaking. It is often more re-
warding for a project to have its own series of air
photographs, taken at a larger scale (that is, from a
lower height and showing the more details of the
site). Satellite images sometimes are used for this
purpose. As the resolution of satellite imagery in-
creases, it will become an essential tool for work of
this kind. In addition, under arid conditions, radar
imagery from space, which can penetrate desert
sands, has proved to be productive in the detection
of buried sites and buried features of the landscape.
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There are various techniques of geophysical
prospection that one can employ on the surface of
a site. One of these techniques involves passing an
electric current through the ground and then mak-
ing inferences about buried structures at the site.
The earth-resistance survey, as it is technically
called, is based on the different patterns of electric
resistivity observed on a map of the site. Another
type of on-site prospection is the magnetometer
survey. Different kinds of structures at a particular
site, such as a burned house or a hearth, can be rec-
ognized in the form of magnetic anomalies that
stand out from the normal soil at the site, which has
other magnetic properties. A third method is called
ground-penetrating radar, which is related to radar
imagery from space. When an electromagnetic wave
is propagated toward the ground, some of it pene-
trates the soil and then bounces back to the surface.
By moving the radar instrument over ground along
closely spaced lines, patterns of difference in the
bounce-back values over the site can be discovered.
Again, the appropriate method of prospection de-
pends on the local conditions at the site under in-
vestigation.

There is commonly another step in fieldwork
before the start of excavation. This consists of cor-
ing at the site as a means of checking on the results
of one of the three surveys just described. Using ei-
ther a hand auger or power-driven equipment, cores
are made on a grid at the site to obtain a more tangi-
ble indication of what is buried in the ground. The
overall aim of remote sensing, geophysical prospec-
tion, and coring is, of course, to learn as much as
possible about the character of the site so that in-
formed decisions can be made when the digging ac-
tually begins.

The survey also has witnessed change in the last
fitty years of the twentieth century. To begin with,
there are now information technologies, such as
Geographic Information Systems (GIS), that facili-
tate the collection and display of spatial data. For-
merly, work of this kind had to be done by hand.
The earliest surveys in Britain consisted of field
walking, where the main aim was to map the major
monuments in the countryside. In the 1960s there
were an increasing number of surveys in different
parts of the world, and the methods used in the cov-
erage of the ground soon became more systematic.
There was an attempt to record the full range of
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sites, small and large, on the landscape. The growth
of survey archacology then accelerated in the
1970s—a time when many surveys were started
throughout the world.

At first glance, the survey looks deceptively easy.
In planning a new survey, the main challenges
would appear to be selecting the region for study;
choosing the approach to the coverage of the
ground (e.g., the spacing between crew members in
the field and the choice of sampling units, such as
grid squares or transects); developing a system for
mapping and recording the sites identified by the
survey; and finding crew members with experience
in this kind of work. By the 1980s, however, the re-
alization had begun to emerge that the survey is a
more complicated endeavor than the archaeologist
had previously thought. The loss of innocence took
place when some archaeologists began to repeat the
coverage of the same area in different years (as a
control on the quality of their fieldwork). To their
surprise, they found that there was significant vari-
ability in what was observed on the land surface
from one year to the next. In retrospect, we can see
that most of the surveys done before 1990 were too
optimistic in terms of their working assumptions
about the dynamics of the plow zone and about the
visibility of sites on the land surface.

As part of the trend toward the intensification
of fieldwork, the survey archaeologist understand-
ably would like to record the scatters found on the
landscape at as fine a grain of spatial resolution as
possible. To be more complete in the documenta-
tion of what is observed on the land surface, one
wants to make sure that all light scatters and even
individual pieces are mapped in the field. This line
of thought has led some archaeologists to begin
doing what is called the nonsite survey. The aim is
to record the totality of the cultural materials on the
land surface in those places covered by the survey.
For very light scatters, there is a fundamental prob-
lem that arises in the case of a region where much
of the land is plowed, which is the situation in most
countries of Europe.

The problem has to do with the circulation of
artifacts in the plow zone and the fact that only a
small proportion of the pieces in a plow zone make
their appearance on the surface at any one time. In-
deed, this ratio typically is less than 1 in 10. This
means that the pieces on the surface are the result
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SURVEY AND EXCAVATION

Fig. 1. The distribution of Stentinello settlements at Acconia in southern Italy. The survey, by
repeating the coverage of the Acconia area several times, obtained the dense pattern of
impressed-ware Neolithic settlement observed here.

of a stochastic process. In a given place, the random
sample of material that is found on the land surface
varies from one bout of plowing to the next. The
stochastic character of the surface material does not
represent a major problem in those places where
there are large numbers of pieces in the plow zone.
There, the surface sample tends to be much the
same from one field season to the next. It becomes
a serious methodological problem when the num-
bers are small. A given light scatter has a low degree
of consistency from one year to the next in the num-
ber of its pieces, in the different classes of material
culture that are represented, and even in its chronol-
ogy. Thus, the question of how best to deal with
light scatters remains basically an unresolved prob-
lem for the survey archaeologist who would like to
aim for total recovery.

The issue of visibility is no less challenging. Few
surveys before 1990 took the question of visibility
seriously into consideration. The working assump-
tion was that the pattern of sites (or scatters) ob-
served on the surface at the time of the survey was
the same as the pattern of sites that were once occu-
pied in the region. There are two main factors that
obscure the recognition of a site on the surface. One
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is connected with the burial of a site and has to do
with geomorphological processes that have modi-
fied the landscape since the time the site was aban-
doned. This often happens on fluvial plains and in
the case of a site located at the foot of a steep slope.
The second factor involves the state of the vegeta-
tion or ground cover in a given field. If the field has
been plowed and rained upon, there is no ground
cover, and conditions are favorable for seeing arti-
facts on the surface. If a wheat crop is growing in the
field or it is covered with grass, for example, then
just the opposite will be the case. Controlled
studies, which take both factors into account, reveal
that places with good visibility yield many more sites
than locations with poor visibility. Thus, all places
on the landscape do not have the same potential for
the recovery of archaeological sites.

There are three important implications for the
design of the survey that follow from this realiza-
tion. First, there is the need, at the start of the sur-
vey, for a good map of the geomorphological fea-
tures of the region. Normally, the coverage of places
where the inflation of the land has buried sites is not
all that productive for the survey. Second, it is nec-
essary to record detailed information about ground
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cover on a field-by-field basis during the course of
the survey. Third, because they act as a filter
through which to see in the field, the effects of visi-
bility must be taken into account in the analysis of
the spatial distributions of sites as well as in the in-
terpretation of the true patterns of settlement in a
region and how they have changed over time. In
short, the survey is much more complex than it
seemed to be in the past. It is no less demanding
than the excavation.

CONCLUSION

In archaeology, the recovery of new evidence in the
field rests on the partnership between the survey
and the excavation. While each line of fieldwork has
its own methods and aims, the results produced are
complementary. Neither method can stand on its
own without the contribution of the other. At the
same time, both lines of investigation are still far
from reaching their full maturity in terms of their
historical development. Thus, the dialogue between
them is an open one and will continue to move in
new directions in the years to come.

See also Viking York (vol. 2, part 7).
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SALTBAK VIG

The Saltbxk Vig Project was a regional archaeologi-
cal investigation of the beginnings of agriculture in
prehistoric southern Scandinavia around 3950 B.C.
The chronological focus of the project was the Late
Mesolithic and the Early Neolithic, approximately
5000-3300 B.c. The multistage project included in-
tensive field walking of all accessible fields within
defined survey zones. Guided by the field walking
data, a total of fifty-three test excavations were car-
ried out to investigate whether clusters of material
on the surface had any related stratigraphy and to
confirm the date and characteristics of the surface
collections. Excavations were conducted at sixteen
sites dating from around the transition to agricul-
ture that had organic remains. Recording of muse-
um collections, interviewing of local landowners,
and palaco-environmental investigating were also
components of the project.

The Saltbzk Vig is located in northwestern Zea-
land, eastern Denmark, near the town of Kalund-
borg. This area was selected because the water level
in the inlet is artificially maintained at 1.2 meters
below sea level due to a land reclamation project
dating back to the 1860s. As a result coastal Meso-
lithic localities from late Kongemose culture and
onward are now above sea level in the inlet. Much
of the area is accessible to fieldwork because of culti-
vation and limited modern development. Museum
records had indicated that material from the Late
Mesolithic Ertebelle culture as well as material from
the Early Neolithic Funnel Beaker culture was pres-
ent in the area, and there was potential for preserved
organic materials.

The research area was defined by the sea and by
the watershed around the inlet and the major river
that feeds into it, the Bregninge A. The area is ap-
proximately 16 kilometers long from northwest to
southeast and 8.8 kilometers wide, or about 140
square kilometers, including the roughly rectangu-
lar inlet, which is 36 square kilometers. The field
survey covered about 22 square kilometers in three
zones. In all 415 localities, including settlements,
stray finds and graves were recorded; 55 localities
were previously known. More than fifty thousand
artifacts were collected and stored at the local muse-
um including forty thousand flakes, more than five

ANCIENT EUROTPE



thousand blades, four hundred polished axes and
fragments, two hundred projectile points, one
thousand pieces of pottery, and a variety of other
flint and ground stone objects.

GENERAL FINDS

The survey recorded all materials that were encoun-
tered, but as expected most finds belonged to the
Stone Age. The majority of localities were found
along the south shore of the inlet, concentrated to-
ward the mouth to the west. Relatively few sites
were found along the north shore or in the valley of
the Bregninge A in the eastern, more inland part of
the project area. The four transects and areas sur-
rounding the long dolmens produced only few finds
documenting the general low density of inland set-
tlement.

A few settlements, stray projectile points, and
cores were found belonging to the Late Palaeolithic
(11,500-9000 B.C.), Maglemose (9000-6400
B.C.), and Kongemose (6400-5400 B.C.) periods.
Only a few sites from the Bronze Age (1800-500
B.C.) and Iron Age (500 B.C.—A.D. 700) were re-
corded, mainly in the Tranemose area south of the
Saltbzk Vig.

Most Mesolithic sites date from the Ertebelle
culture, 5400-3950 B.C.; in all twenty-eight settle-
ments were located immediately on the coast at low
elevations, 80 percent of these on marine deposits.
Settlements were located where fishing opportuni-
ties were optimal. At Saltmade, a middle Ertebelle
site, a permanent fish trap was found dating from
5100 B.C. Another similar site at Smakkerup Huse
from 4990 B.C. had a partly paved fishing area and
boat landing along the shore containing fragments
of dugout canoes, many wooden stakes, bone awls
used as spear points in fishing, and an outcast layer
with waste material from the settlement. The site
was occupied year-round; hunting for terrestrial
mammals and collection of plant food and shellfish
supplemented the shallow-water fishing. Similar
Mesolithic sites include Tybrind Vig, Mellegabet,
and Venget Nord. Usually the pattern is one large
permanent site in a fjord supplemented by smaller
seasonal camps. In Saltbak Vig three clusters of sites
appear to have coexisted at the mouth of the Vig,
along streams on the central part of the south shore,
and at the Bregninge A delta. Mesolithic sites in the
region are about 2,200 square meters and on aver-
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age contain 136 artifacts with a maximum of 494 ar-
tifacts. Sites from the Mesolithic and the transition
period to the Neolithic are about half the size of the
sites from the early and middle Funnel Beaker and
not as rich in flint.

Distinction of late Ertebelle and early Funnel
Beaker assemblages found in the survey poses a
problem because of strong similarities in both lithic
and ceramic technology. Besides diagnostic ceram-
ics the best indicators are specialized core axes from
Ertebolle and early polished flint axes from the Fun-
nel Beaker (fig. 1). Among six sites from around
3950 B.C., when the first domesticated animals ap-
pear, most show a continuation of Erteballe tradi-
tion. At Smakkerup Huse, cattle bones dating from
3920 B.C. were found in an otherwise Mesolithic
context with wild fauna and Erteboelle flint and pot-
tery, including the pointed bottom of a small cup.
Other sites, like one located inland on the sandy hill
of Lindebjerg, represent new settlements away from
the classic waterside locations of the Mesolithic and
probably a different kind of subsistence: an earthen
long barrow dating from 3790 B.C. is located in the
vicinity of this settlement along with several later
settlements and megalithic tombs from the middle
Funnel Beaker period. A similar early site was found
below the long barrow at Mosegarden.

Almost sixty settlements were recorded from
carly and middle Funnel Beaker (3950-3200 B.C.),
defined by the presence of Funnel Beaker—type pot-
tery and polished thin-butted flint axes. Settlements
were situated more inland, on higher sandy areas,
but also on clay soils showing a more diverse use of
the landscape; many finds were located beyond the
coastal zone of the survey. Deposits of pots and axes
were placed in wet areas; megalithic tombs were
tound near settlements or at higher elevations.

Settlements vary in size but are rich in flint,
yielding up to 4,000 pieces, with an average of 186
artifacts per site. The density and spread of material
on sandy elevations around Illerup and at the pla-
teau hills may represent repeated and shifting use.
This would suggest long-term attachment to a pre-
terred part of the landscape, but—in contrast to the
Ertebelle—not a long-term continuity of the indi-
vidual site apart from the funerary monuments.
Similar accumulations of occupation have been ob-
served in the southern Swedish region of Scania and
on the south Danish island of Als. The economic
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Fig. 1. Flint artifacts from Erteballe culture (top) and Funnel Beaker culture (bottom).
Tools depicted here include axes, scrapers, and transverse arrowheads. ADAPTED FROM

JEG SER PA OLDSAGER (1966).

and social changes in early and middle Funnel Beak-
er seem to involve a system of redistribution of food
and other products among occupationally special-
ized groups. For example the flint inventory at
Gronvang was dominated by burins (chisel-type
tools), at Lindebjerg North by scrapers. At other
sites, such as Smakkerup Huse (3500 B.C.) and
Neksela (3500-3100 B.C.), dimensions of the per-
manent fish traps suggest catches beyond local con-
sumption.
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Late Funnel Beaker (thirty sites from 3300-
2800 B.c.) and Corded Ware (three sites from
2800-2400 B.C.) finds are focused more on the
coast; the substantial settlements are about 3,600
square meters. Late Neolithic settlements and stray
finds (2400-1800 B.C.) show a reduction and a shift
in the habitation. Eight small settlements (less than
1,000 square meters) and several burial mounds are
located along the north and east shore of the inlet,
particularly on Alleshave.
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TRENDS

By investigating the correlation between various as-
pects of the landscape and the archaeological data,
a pattern of land use emerges involving a wide range
of activities of greater or lesser intensity. Through
time three thresholds in settlement organization
can be identified where the cultural landscape was
reorganized and new areas inhabited. The first is the
appearance of a coastal habitation following the es-
tablishment of a marine environment in the bay
during the Late Kongemose and Ertebelle. The sec-
ond threshold is the shift to inland locations and in-
creased settlement size during the Early Neolithic
Funnel Beaker. The third is the reduction and relo-
cation of the habitation to the coastal areas along
the north side of the inlet during the Late Neolithic.

A curious duality appears at the beginning of
the Neolithic with a gradual adoption of Neolithic
elements (including domesticates) by the local
Ertebelle, on one hand, and a movement of people
inland with a farming economy and burial monu-
ments, on the other. With absolute dating of only
one site, it is uncertain whether the two trends are
coeval or the inland occupation is slightly younger.

An intensive field survey like Saltbak Vig in-
creases the known number of settlement sites. Pre-
vious records were biased toward Neolithic burial
monuments and stray finds of polished flint axes.
This study especially emphasized the Mesolithic
presence in the area: both settlements along the
coast and inland hunting activities on higher sandy
areas. Finally, the multidisciplinary approach pro-
duced a wealth of subsistence and palaco-
environmental data from the Saltbxk Vig area.

See also The Mesolithic of Northern Europe (vol. I, part
2); Tybrind Vig (vol. 1, part 2); Transition to
Agriculture in Northern Europe (vol. I, part 3).
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DATING AND CHRONOLOGY

The nineteenth century saw profound changes in
the advance of knowledge in several important
areas. Geology and biology had both come to real-
ize that vast spans of time were needed to explain
the observed fossil changes and rock formations.
Geologists had introduced the idea of strata occur-
ring in the order in which they had been formed, an
idea readily translated to archaeology, where lower
layers of finds were assumed to be older.

The new ideas of biological evolution advanced
by Charles Darwin in his 1859 essay On the Origin
of Species gave another sense of time. Whereas great
scientists like Isaac Newton had, a couple of centu-
ries before, readily accepted that the world started
some six thousand years ago, based on a particular
interpretation of the biblical story, Darwin left sci-
entists grappling with the idea that humans had de-
veloped from “lower” creatures over a very long pe-
riod of time, which meant that there was a long
prehistory to be examined and understood.

By the end of the nineteenth century, archaeol-
ogists had recognized a progression in technologies
apparent in their artifact collections, and the con-
texts of the finds had suggested that human popula-
tions had moved from stone tools, through the use
of copper, to bronze, and then iron. Archaeologists
of the day, however, had little or no evidence to put
dates to these changes or get any sense of the length
of periods involved.

The history of the Near East and Middle East
was fairly well understood in the late nineteenth and
early twentieth centuries, thanks largely to the fact
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that in these literate societies records had been kept,
giving times for the reigns of kings and major
events. This meant that the great works, such as the
pyramids of Egypt, could be dated reasonably well,
as could the introduction of metallurgical technolo-
gies in different parts of this region. The region was
considered to be the cradle of civilization, from
which the knowledge of building techniques and
metalworking spread out gradually through trading
links and other associations to displace the crude
technologies of prehistoric Europe. This was known
as the idea of diffusion.

Some did argue that, in a way that parallels evo-
lution in the biological world, the technologies may
have evolved in different areas and spread more lo-
cally, but with limited dating evidence, this idea was
almost impossible to support or reject from the
available information.

In order to construct a meaningful story ex-
plaining the developments of human populations in
any part of the world it is essential to have a reliable
dating framework. With no written records pertain-
ing to the barbarian world, the only way in which
any framework could be constructed was by cross-
reference to areas where the historical chronology
was known. Typological dating—that is, dating by
analogy to other artifacts of known date—can be-
come a difficult circular argument. Added to this,
the idea that technology had diffused out from the
ancient East gradually toward the west, perhaps
with a major jump to the Iberian Peninsula (modern
Spain and Portugal), which itself then acted as an-
other center for diffusion, colored the interpreta-
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tions, since a passage of time was generally added
for the process of uptake of the new technologies.

It is with this widely accepted idea of the spread
of civilization across Europe from the East, with
dating in the East being well established through
the historical record, that archaeological thought
progressed until the scientific advances of the sec-
ond half of the twentieth century.

EARLY RADIOCARBON DATING

In order to appreciate the impact of the information
that has been provided by radiocarbon dating on
our understanding of prehistory, it is first necessary
to have a brief understanding of the theory and
practice of the methodology.

Carbon exists in three forms, or isotopes, 12C,
13C, and 14C, of which two are stable, but 14C, or
carbon 14 as it is sometimes known, is radioactive
and decays over time. Carbon 14 is produced when
cosmic neutrons strike nitrogen in the upper atmo-
sphere. It readily combines with oxygen to form
14CO,—radioactive carbon dioxide, which mixes
throughout the atmosphere.

All living things take in some of this material
while they are alive, either as gas from the atmo-
sphere, or dissolved in water, or, in the case of ani-
mals, as part of their diet of plants or other animals.
The amounts of this radioactive carbon are very
small indeed, something like one part for every mil-
lion million parts of nonradioactive carbon. As soon
as an organism dies, however, it no longer takes up
more carbon 14, but that which it does have decays
slowly, reducing to half the original amount in
about 5,730 years. If one knows how much radioac-
tive carbon there was at the time the organism was
alive, and one can measure the tiny amount of it left
in the organic matter today, given the rate of decay,
it is theoretically possible to tell the length of time
that has elapsed since the organism died.

This calculation is achieved by converting the
carbon into either a liquid or gaseous substance and
measuring the number of radioactive decays from
this sample over a time period. This brilliant idea for
a new dating technique was first applied by Willard
Libby in 1949 and was very quickly recognized by
archaeologists as a way of establishing the missing
chronological framework within which to set their
findings. Yet it was quite some time before the ma-
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jority of archaeologists were prepared to accept the
dates being produced. They had several reasons to
be skeptical about the results of radiocarbon dating.

First, contamination of the sample is a serious
potential problem, especially since one is dealing
with such small quantities of carbon 14. For exam-
ple, a minute drop of oil (ancient carbon), small
amounts of fungus growing on the organic remains,
or even flakes of skin from the collector of the sam-
ple (modern carbon) could seriously aftect the re-
sults.

The so-called half-life for carbon 14—that is,
the time it takes to decay to half its original
amount—was understood by Libby early on to be
5,568 years, whereas it is now known to be closer
to 5,730 years. Also, the amounts being measured
are very small indeed, so that minuscule errors in
reading the amounts of radioactive material present
in the sample will have proportionally a very large
impact on the result.

Another potential problem is that although it
was initially assumed that all organisms took in the
same mix of radioactive and nonradioactive carbon,
it was later found that a process known as “frac-
tionation” occurs, whereby different organisms take
up different isotopes in varying proportions.

Finally, one of the original assumptions behind
the carbon-14 dating process was that the amount
of radioactive carbon in the atmosphere is likely to
have been fairly constant throughout the last fifty
thousand to sixty thousand years—the maximum
period during which radiocarbon dating generally
can be applied, because after this time the amounts
become too small to be measured with an accept-
able degree of accuracy.

As each of these problems was addressed—Dby
greater understanding of the theory behind the sys-
tem, by the introduction of better protocols for the
collection, submission, and analysis of the materials,
and by improvements in the analyzing equipment—
the technique gained wide-scale acceptance, and
Willard Libby was awarded the Nobel Prize for
chemistry in 1960.

Colin Renfrew refers to this period when the
first dates were coming out as the “first radiocarbon
revolution.” But even as the method of carbon-14
dating gained acceptance, some surprising results
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emerged concerning dates relating to early agricul-
ture and settlement. Dates from Jericho suggested
settlement around six thousand years ago, about fif-
teen hundred years earlier than expected (subse-
quent analyses have set the foundation of pre-
pottery Jericho to around 7000 B.C.). Dates for the
European Neolithic were coming out around a
thousand years earlier than the accepted wisdom of
the time. The radiocarbon-derived dates for artifacts
from the Egyptian and Mesopotamian areas, for
which there was a sound historical chronology al-
ready in existence, were apparently different by a
few hundred years, whereas many dates that started
to come from prehistoric sites in Europe were sug-
gesting that they were far older than was thought
possible. The many potential errors in deriving ra-
diocarbon dates continued to make it easy to sug-
gest that the whole methodology was flawed.

DENDROCHRONOLOGY

The next real breakthrough in the story of how a
dating framework for prehistory in the barbarian
world came about was the availability of precisely
dated wood samples that would allow for indepen-
dent testing of the radiocarbon timescale. Dendro-
chronology, or tree-ring dating, is based on the fact
that trees of the same species, growing over a wide
geographical area and subject to the same weather
conditions throughout their growth, will produce
similar ring-width series that can be crossmatched
between them (fig. 1). Although every individual
tree will reflect its own unique circumstances in its
rings, there is generally sufficient climatically in-
duced “signal” that if the ring series is long enough
it can be matched to others that grew at the same
period in history. If one starts with living, or recent-
ly felled trees, each ring can be assigned a calendar
year. Some individuals of a species may have missing
or even apparent double rings, but these can usually
be detected by cross-matching against many other
trees from the same species.

By finding older sources of wood, either pre-
served in deposits or used in archaeological con-
texts, it is possible to match the outermost rings of
this older wood with the innermost rings of the
dated material, and extend the chronology back in
time. By successive overlapping of older and older
material, long chronologies, over thousands of
years, can be produced.
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Dendrochronology developed rapidly at the
start of the twentieth century, particularly in the
United States with the work of A. E. Douglass
(1919). When Charles Ferguson in the mid-1960s
developed a bristlecone pine chronology going back
several thousand years (1969), and in the 1980s
Bernd Becker (1981) and Michael Baillie and col-
leagues (1983) produced long oak chronologies,
wood samples from a wide geographical area, of
precisely known date, could be subjected to radio-
carbon analysis. As early as 1967, H. E. Suess pro-
duced a graph that enabled corrections to be ap-
plied to radiocarbon dates resulting from the
fluctuations observed from tree-ring samples, and
this method of determining chronology was rapidly
developed.

If the amount of carbon 14 in the atmosphere
had remained constant, and if the conditions of
preservation of the material had not had differential
effects on the amounts of radioactive carbon in the
samples, one would expect that if the amount of
carbon 14 was plotted against time (or against
the calendrical date of the wood sample derived by
dendrochronology) one would find a simple rela-
tionship.

The results actually obtained show that there
have been great fluctuations in the amount of car-
bon 14 in the atmosphere at different periods in his-
tory and that these changes can occur rapidly, over
a matter of a few years or decades, as well as showing
longer-term fluctuations over centuries or millen-
nia. This variation is thought to be the result of fluc-
tuations in the magnetic field of the Earth.

This means that if one simply draws a decay
curve and reads a date from it corresponding to the
amount of carbon 14 found in a given sample, there
is the potential to be a long way from the actual date
of the sample. In fact the decay curve has many
“wobbles” within it, such that it is possible that the
same amount of carbon 14 found in a sample could
actually result from material from more than one
date. By the late 1980s these fluctuations had been
well documented by Minze Stuiver and Gordon
Pearson, and it became possible to give a more pre-
cise statistical probability of the actual date range of
the sample being submitted. Stuiver and Pearson’s
later curve (1993) has become the standard against
which most radiocarbon determinations in the time
span back to about 6000 B.C. have been calibrated.
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Fig. 1. Cross-dated wood samples overlap in time. Successive overlapping of
older tree-ring sequences allow long chronologies to be built. In practice, many
wood samples represent each year of the chronology.

This high-precision dating requires far more ac-
curate measurements of the carbon 14 in the sam-
ple, an accuracy that results from more careful prep-
aration of the sample and longer counting periods,
but such improvement obviously incurs greater
costs. To obtain a 10 percent increase in the level
of accuracy requires an additional one hundred
times the length of counting. It is not always appro-
priate to expend these resources on samples if, for
instance, all that is required is to know the broad
relative dates of several samples in a sequence. A sit-
uation therefore emerged whereby one could ob-
tain a “routine date” or a “high-precision date” de-
pending on the questions to be answered.

In the late 1970s a further advance in radiocar-
bon dating was made with the introduction of accel-
erator mass spectrometry (AMS). In this method,
the actual amount of carbon 14 present in the sam-
ple is measured directly by mass spectroscopy, rath-
er than counting the number of radioactive decays
in a given time period. The introduction of AMS
carbon-14 dating has reduced the associated error
terms to a period of around plus or minus sixty to
eighty years in most cases.

CALIBRATION

Once a radiocarbon age determination has been
produced, it is generally converted into a calibrated
age, by reference to a calibration curve based on car-
bon-14 determinations of dendrochronologically
dated wood. Such calibration curves show the varia-
tions in carbon content against calendar years, with
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the associated error terms—which vary in different
periods. A very basic understanding of statistics is
necessary here. An uncalibrated age is given with its
associated possible error, expressed as one standard
deviation from the mean: for example, 2500+100
B.P. (or “years ago”). In order to ensure that there
is a 95 percent probability (the normal limit for
most scientific studies) that the calibrated date will
lie within the range quoted, we need to take a two-
standard-deviation range: that is, 2500200, or
2700-2300 years B.p. If the upper and lower limits
of these uncalibrated dates are then plotted on the
calibration curve, they can be converted into calen-
dar years, which may give a broader or narrower
date range, depending on the shape of the curve at
this point.

Apart from the dating of human artifacts, the
development of long dendrochronologies has al-
lowed environmental factors to be dated, giving im-
portant background information to the human
story. Dendroclimatology, the extraction of climatic
information from the tree-ring series, is a well-
established and growing area of tree-ring work.

Dendrochronology has itself provided dates of
great importance—for example the event of 1628
B.C. first described by Valmore LaMarche and Kath-
erine Hirschboeck (1984) and discussed at length
by Baillie in A Slice through Time (1995). The erup-
tion of Santorini (also known as Thera) took place
in the Bronze Age and would have had effects
throughout the Aegean. The precise dating of this
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event has implications for interpreting several pre-
historic events in the region and has often been pro-
posed as the most likely cause for the end of Minoan
civilization on Crete. This itself was clarified when
an ash layer identified as coming from this eruption
was found stratified before the end of Minoan civili-
zation, between two phases known as LM1A and
LMI1B. LMIA appears to end at Akrotiri with the
eruption, and the end of LMIB is traditionally
linked to around 1450 B.C.

Some scientists believed that the eruption, pre-
sumably marking the end of LM1A, could not be
put carlier than 1550 B.C. based on links between
the Aegean artifacts and the established Egyptian
chronology; although when a tree-ring event first
suggested a possible date in the seventeenth century
B.C. other workers were able to reconcile their inter-
pretations of the archaeology to fit with this date.
The Santorini eruption brings together several
strands of scientific dating—tree rings, radiocarbon
dating, and ice core work, as well as traditional link-
ages based on stylistic similarities between objects.

Radiocarbon analysis of short-lived organic
matter, such as seeds charred by the eruption, has
been carried out on many samples. This has pro-
duced a range of dates that even after calibration
gives a spread that is not completely capable of dis-
tinguishing between a seventeenth and a sixteenth
century B.C. date. In fact, the eruption falls on one
of those parts of the radiocarbon calibration curve
where it is actually not possible to distinguish be-
tween 1628 B.C. and 1530 B.C. because the curve
has a “wobble” during this period (fig. 2). In this
particular time frame, the collection of more and
more radiocarbon samples to date a single event
does not make the actual date any clearer.

Layers in ice cores also approximate to annual
events and have been used as a dating tool, with the
added advantage that acidity peaks in the ice have
been found to coincide with ash deposits from vol-
canic eruptions. An acidity layer corresponding to
an eruption has been noted at 1645+20 B.C. This
range is remarkably close to the 1628 B.C. event
noted in two different tree-ring sequences from
widely separate geographical areas.

No one can prove that these two markers repre-
sent the same event, and no one can yet prove that
the event in question is the eruption of Santorini.
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However, there are no other candidate eruptions
that have yet been identified, and something must
have caused both observations.

The ice core evidence and the amounts of sulfur
outgassed from Santorini, causing the acidity peak,
have been the subject of much debate. The radio-
carbon dates for this event show a spread that is not
helpful in pinning down the actual date. Ancient
historical records in the form of Egyptian writings
only give negative information, in that were the date
of the Santorini eruption really in the mid—sixteenth
century B.C. one might reasonably expect it to have
been recorded in this century, but no records have
been found. Baillie makes a strong argument for the
tree-ring date to relate to Santorini and leaves us
with the thought that if it is not recording that
event, another major event causing the decline in
tree-ring widths over North America and Ireland
must have taken place, which is as yet unrecognized.

THE COLLAPSE OF TRADITIONAL
THINKING ON PREHISTORY

Tree-ring calibration of the radiocarbon timescale
removed the doubt lingering in some minds about
the veracity of the dates being produced and
brought in a whole new raft of dates for both the
Near East and Europe. Much greater than the pro-
duction of dates themselves, however, was the real-
ization that came about as a result of having large
numbers of accurate dates. Although the estab-
lished historical framework for the ancient East re-
mained largely unaltered, most dates for significant
events in Europe, such as the introduction of stone
buildings or monuments, metalworking, and so
forth, were found to be far earlier than most archae-
ologists had previously expected. Whereas the great
pyramids of Egypt had always been considered to be
among the oldest man-made stone buildings on
Earth, dating back to perhaps 2500-2700 B.C., it
now emerged that the megalithic tombs of western
Europe were older than either the pyramids or the
round tombs of Crete, both of which had always
been considered as their precursors. Newgrange in
Ireland dates to about 3200 B.C. Similarly, it can
now be shown that copper was being worked in the
Balkans several centuries before a comparable level
of development emerged in the Aegean, a region
that was thought to be the source of a skill base that
was then taken westward.
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Fig. 2. Hypothetical radiocarbon calibration curves derived from tree rings.

The whole idea of the diffusion of ideas from
the East, bringing civilization to western Europe
was found to be wrong. Colin Renfrew recognized
what he called a “chronological fault line,” with the
areas of the Aegean and eastern Mediterranean lying
on one side and western Europe on the other.
Those areas to the south and east of the line do not
have their dates much altered as a result of tree-ring-
based radiocarbon calibration, whereas those to the
north and west are made several centuries earlier.

Continuing the analogy with geology, all the
strata and cultures once thought to lie at the same
level before radiocarbon dating became shifted in
their relationship to each other, with the western
European layers being much earlier in comparison,
but with their internal relative dating to each other
remaining the same. So the “layers” of the Late
Neolithic in the Iberian Peninsula, for example,
used to be matched with the Early Bronze Age in
the Aegean, but now match at a similar time level.
Thus all the earlier work of relating changes and
sites to each other within each of these areas remains
valid; it is just the associations across the “fault line”
where changes have to be taken into account.

OTHER DATING METHODS

The closing decades of the twentieth century saw
the development of'a range of other specialist dating
methods. Some of these are more suited to dating
rocks and remains beyond the normal useful range
of radiocarbon dating. Methods that are of relative-
ly limited use in the timeframe considered here, are
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not readily applicable to archaeological remains, or
are as yet still considered under development in-
clude the following.

potassium-argon dating
uranium series dating
fission-track dating
amino acid racemization
archaeomagnetic dating

Of far more value with prehistoric archaeological re-
mains are thermoluminescence (TL), optical stimu-
lation luminescence dating (OSL), and obsidian hy-
dration. The last of these is restricted to obsidian
finds, which form a surface hydration layer when ex-
posed to air, the thickness of this layer correspond-
ing with the length of exposure.

Thermoluminescence (TL) and optical (OSL)
dating have perhaps been the most widely used, es-
pecially with ceramic artifacts. TL was developed in
the 1960s and 1970s. TL is based on the fact that
some minerals such as quartz, feldspars, and calcites
react in a particular way after exposure to radiation,
so that when heated, they give off light. The system
relies on impurities in the original item. The sites of
the atoms of the impurities attract free electrons,
which are released when heat energy is applied. The
electrons recombine at luminescence centers and re-
lease photons. The amount of thermoluminescence
is proportional to the number of trapped electrons
present, which is in turn proportional to the radia-
tion exposure, or time elapsed. This is not a straight
linear relationship, since the longer the exposure
time, the fewer the sites available to trap electrons.
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Some event in which the temperature of the ob-
ject reached 450°C needs to have taken place to
“zero” the system—for example, the firing of pot-
tery, or heating in a hearth. It may be difficult to
guarantee that objects, say, at the edge of a hearth
were in fact zeroed. Pottery does not have this
drawback, and objects as young as one hundred
years can be dated in this way. The subsequent ex-
posure of such items to sunlight might empty some
or all of the sites, but the method is very suitable for
buried objects.

The first comparisons of dates between ther-
moluminescence and radiocarbon were published in
1970 by D. W. Zimmerman and J. Huxtable. TL
dates from three sites were 5350 B.C., 5330 B.C.,
and 4610 B.C., and the range of radiocarbon dates
for the same site fall into the period 53004600 B.C.
This was reassuring news for many scientists.

OSL works on principles similar to those of TL,
with samples being exposed to green laser light to
empty the electron traps. The main difference from
TL is that light rather than heat is the agent that ze-
roes the system and gives the dating reference. Sam-
ples of quartz grains exposed to sunlight but then
subsequently deposited and buried are the main
samples subjected to this analysis. One example is
the White Horse at Uffington in southern England.
This is a prehistoric figure of a horse, cut directly
into the hillside and packed with white chalk. Vari-
ous experts had judged the artistic style of this ob-
ject to be either Anglo-Saxon or Celtic (Late Iron
Age). However, analysis of silt laid down, presum-
ably around the time of formation, gave OSL dates
in the range 1400-600 B.Cc.—dating the piece to the
Late Bronze Age, which relates quite well to other
finds in the area.

The existence of an independent, scientifically
based dating framework that does not rely on stylis-
tic similarities between objects has profoundly
changed our view of the ancient world. Although
each of these dating techniques has its limitations,
and individual results still need to be assessed with
the appropriate caution, the overall pattern that
emerges is quite different from that of a relatively
few decades ago.

Consequently, the view of prehistory in areas
such as western Europe has changed dramatically
since the 1960s. Although definitions of civilization
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are always difficult, and generally involve living in
complex social societies and writing, our view of the
so-called barbarian people inhabiting western Eu-
rope—living primitively while the great civilizations
of Egypt and the Aegean thrived, and “waiting” to
be civilized by influences from the East—has had to
be changed out of all recognition when considering
the organization necessary to build the large stone
structures of Stonehenge in England, Newgrange in
Ireland, Maeshowe in Orkney, the megalithic
tombs of Brittany and Spain, and the timber pile-
dwellings of central Europe.

See also Boyne Valley Passage Graves (vol. 1, part 4);
The Minoan World (vol. 2, part 5).
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ARCHAEOLOGY AND ENVIRONMENT

The nature of past environments is a key aspect of
archaeology because human action cannot be un-
derstood in isolation from its surroundings. For ex-
ample, the lifestyle of a human group living in a
densely forested area in a temperate climate would
be very different from that of the same community
inhabiting a treeless arctic landscape. Furthermore,
in the case of any individual archaeological site, it
must be realized that the modern environment may
bear little relationship to that of the past. There may
have been major changes in climate, sea level, soils,
and plant and animal communities over the millen-
nia. Thus a site occupying a coastal setting in the
Mesolithic period might now lie several kilometers
inland, or it might be completely submerged by the
sea.

The reconstruction of past environments is
based on many types of evidence, ranging from
long-term perspectives on climate change provided
by analysis of deep sea sediments and the Greenland
and Antarctic ice sheets to reconstruction of local
plant and animal communities from biological re-
mains excavated from archaeological sites. Special-
ists from many fields, including climatologists, geol-
ogists, soil scientists, botanists, and zoologists are
involved in analyzing such data.

THE HISTORY OF
ARCHAEOLOGICAL INTEREST IN
THE ENVIRONMENT

Until the 1970s archacology was concerned mainly
with using structures and artifacts to produce a re-
construction of a site, with little attention paid to
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the surrounding environment. If any “environmen-
tal” evidence at all was retrieved, it usually consisted
of animal bones and larger plant remains (such as
charred grain), which might be discussed in relation
to site economy.

Important exceptions did exist, notably where
excavation of wetland sites was involved. In wet-
lands, permanent waterlogging results in an oxy-
gen-poor environment that reduces the level of mi-
crobial activity and enables organic materials to be
preserved. These materials range from pollen grains
to complete wooden buildings, and from micro-
scopic parasite eggs to intact bodies such as the
Danish Iron Age “bog bodies” Tollund Man and
Grauballe Man. The discovery of sites such as the
prehistoric lake villages of Switzerland in the mid-
nineteenth century prompted the realization that
the study of plant and animal remains could add sig-
nificantly to an understanding of site function and
setting.

In Britain one area of wetland that became a
focus for early collaboration between archaeologists
and environmental scientists was the East Anglian
Fenland. The Fenland Research Committee was es-
tablished in the 1930s to investigate the sedimenta-
ry history and archaeology of the area, which was
densely settled in the Roman period. The prehistor-
ic archaeology of the Fens was investigated by
Grahame Clark, who later demonstrated the poten-
tial of biological remains for answering questions
about environment and resource availability in his
well-known excavations at the Early Mesolithic site
of Star Carr in northeastern England.
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Approximate start

Period Climate Evidence date in NW Europe
Subatlantic Cold and wet Unhumified Sphagnum peat c. 800 B.C.
Subboreal Warm and dry Humified peat with pine tree stumps c. 3800 B.C.
Atlantic Warm and wet Unhumified Sphagnum peat ¢. 6000 B.C.
Boreal Warm and dry Humified peat with pine stree stumps ¢. 9000 B.C.
Preboreal Sub-arctic Remains of sub-arctic plants ¢. 9500 B.C.

The Blytt-Sernander scheme of Holocene climate change. ADAPTED FROM LOWE AND WALKER 1984.

Clark’s excavations at Star Carr from 1949 to
1951 revealed a dump of timber at the edge of a
substantial lake, associated with an exceptionally
large number of artifacts made from deer bone and
antler. Clark collaborated with specialists on animal
bones and plant remains to reconstruct the environ-
mental setting of the site and to shed light on the
availability of food resources and raw materials. Fur-
thermore, he used aspects of the animal bone as-
semblage in an attempt to ascertain the seasons dur-
ing which the site was occupied.

Today, advances in excavation and sampling
methods mean that evidence for the environment
can be retrieved from most excavations, whatever
the soil conditions. The nature of the soil does,
however, affect the types of biological materials that
will be preserved: sites on calcareous (chalk or lime-
stone) soils, for example, are good for preserving
bones and shells, whereas sites on acidic (low pH)
soils are not. Such on-site evidence is complement-
ed by the increasingly detailed information coming
from oft-site deposits, including peat bogs and lake
sediments, which have often accumulated undis-
turbed for thousands of years. Such sequences can
shed light on long-term changes in climate, sea
level, and plant and animal communities, and can be
linked to the archaeological record by radiocarbon
or other dating techniques.

CLIMATE AND SEA-LEVEL CHANGES

The current period of relatively warm and stable cli-
mate is known as the Holocene, and follows a series
of cold (glacial) and warm (interglacial) climate
fluctuations during the period termed the Pleisto-
cene. The Pleistocene-Holocene transition is tradi-
tionally placed at 10,000 radiocarbon years B.P. (be-
fore present), but “absolute” dates from annually
layered lake sediments, tree rings, and annually de-
posited ice layers in the Greenland ice sheet indicate

48

that it occurred about 11,500 years ago (or ¢. 9500
B.C.). Climatic warming at this time was remarkably
rapid. In Greenland temperatures increased by
about 15°C in a decade or less, followed by another
period of more gradual warming over the next
thousand years or so. It is remarkable to think that
Early Mesolithic people living through this period
would have experienced significant climate change
within their own lifetimes, along with associated
changes in availability of plant and animal resources.

Climatic warming led to the melting of enor-
mous ice sheets that had covered much of north-
western Europe during the Ice Age, producing dra-
matic changes in sea level and coastal topography.
In the Ice Age, Ireland and Britain formed part of
a single landmass with continental Europe, but a
rise in sea level resulted in the formation of the Irish
Sea and then the English Channel, which eliminat-
ed the land link to the continent by ¢. 7400 B.C.

In addition to rising sea levels caused by ice melt
(glacio-eustatic sea-level rise), coastal change also
occurred due to “rebound” following the release of
the weight of ice (glacio-isostatic changes). The ef-
fects of sea-level change mean that the modern
coast of Europe is very different from what it was at
the start of the Holocene, and different parts of the
coast were affected differently due to a combination
of'isostatic recovery, absolute sea-level rise, and sed-
imentation. Parts of the coast where there was a fall
of relative sea level may display raised beaches, for
example, while a sea-level rise is indicated by sub-
merged forests and settlements, which may be ex-
posed on the coast at low tide. In addition to
changes of sea level, river channels have altered con-
siderably due to erosion and silting, and many lakes
formed by the action of the glaciers have long since
filled with sediment.
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After the rapid warming of the Early Holocene,
climate remained relatively stable during the prehis-
toric and early historic periods, although more sub-
tle changes in temperature and rainfall continued to
occur. These are apparent from various sources of
evidence, of which the most widely available and
studied are peat bogs. The degree of decomposition
(humification) of peat is related to the climate in
which it formed. Under cool or wet conditions the
plants making up the peat decompose only slightly
and form a pale-colored peat in which individual
plant remains are clearly identifiable. Conversely,
under warm or dry conditions plant remains decay
to a greater degree and produce a dark-colored,
highly humified peat. Peat bogs may thus contain
layers of pale and dark peat, which can be linked to
the climate at the time of deposition. Furthermore,
the types of plants making up the peat vary depend-
ing on climate. Under very wet conditions the peat
may consist mainly of mosses, such as Sphagnum,
whereas, under drier conditions trees and shrubs
may colonize the bog surface, resulting in the for-
mation of a woody peat.

In the early twentieth century the Scandinavian
botanists Axel Blytt and Rutger Sernander used
such changes in Scandinavian peat bogs to construct
a scheme of Holocene climate zones (see table),
which was later widely applied across northwestern
Europe. The zones were assumed to represent
broadly synchronous changes in climate in different
regions, but with the advent of radiocarbon dating
it was shown that there was considerable regional
variation in the timing and character of climate
change. In the 1990s and early 2000s approaches to
climate reconstruction from peat were refined to
make it possible to record both major large-scale
and subtle short-term changes, and improvements
in the accuracy and precision of dating mean that
these events can often be closely linked to the ar-
chaeological record.

Climate change is often invoked as a driving
force behind key changes in the archaeological rec-
ord, such as the adoption of agriculture. In Europe
the transition from hunting, fishing, and gathering
to farming has long been linked to changes in tem-
perature and rainfall, although some of these hy-
potheses were based on climate reconstructions that
have since been revised. Recent analyses of the ice
cores from Greenland indicate that maximum Ho-
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locene temperatures were reached between c. 6600
and 2300 B.C., spanning the agricultural transition
in Europe, and pollen evidence suggests that, to-
ward the middle of this period, summer tempera-
tures across much of Europe were approximately
2°C warmer than today. Warmer temperatures
would have affected both natural vegetation and
crops, but whether this effect was beneficial would
have depended on other aspects of climate, such as
the seasonal distribution and quantity of rainfall, the
details of which are unknown. Furthermore, climate
change during this period varied by region, and it
is unlikely that a consistent link to the adoption of
agriculture could be demonstrated across an area as
environmentally diverse as Europe.

Recent research has also highlighted the signifi-
cance of short-term climate changes resulting from
variations in solar activity, including a period of
cooler and wetter climate at the end of the Bronze
Age, c. 850 B.C. Such changes may have had consid-
erable implications for land use, by affecting the ex-
tent to which “marginal” upland and low-lying
areas could be farmed. In the Netherlands, for ex-
ample, some Late Bronze Age settlements seem to
have been abandoned due to a rise in the water table
at this time.

An intriguing aspect of environmental change
in “marginal” environments in northwestern Eu-
rope is the extent to which climate, and hence
human activity, may have been affected by major
eruptions of the volcanoes in Iceland. In Iceland it-
self, the output of lava and ash (tephra) from such
eruptions could engulf entire settlements, a fate that
befell the farmstead of Stong in southwestern Ice-
land during an eruption of Hekla in A.p. 1104.
Could the volcanic gases from such eruptions have
had more wide-ranging effects? The debate arises
from the observation by the dendrochronologist
(tree-ring dating specialist) Michael G. Baillie that
particularly narrow rings (reflecting poor growth) in
trees from Irish peat bogs and other sites in western
Europe appear to be contemporary with peaks of
acidity in the Greenland ice sheet resulting from gas
emissions from major volcanic eruptions. Such
eruptions may have caused climate deterioration by
reducing transmission of the sun’s energy, leading
to a fall in temperature of perhaps a few tenths of a
degree. Some of these “narrow ring events” appear
to coincide with periods of change in the archaeo-
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logical record, such as the abandonment of exten-
sive Bronze Age field systems in upland areas of
northern and western Britain. This has led some ar-
chaeologists to suggest that trees and humans were
responding to the same episodes of climate deterio-
ration. Others remain skeptical of a link, however,
noting that the scale of change argued for parts of
upland Britain is sometimes greater than that
thought to have resulted from the same eruptions
in Iceland itself.

Another mechanism by which Icelandic erup-
tions might have affected distant environments is
soil acidification. In areas where soils are already
acidic and marginal for agriculture, the “acid rain”
following a volcanic eruption can acidify the soil fur-
ther and push the ecosystem beyond the threshold
at which it can be farmed.

NATURAL CHANGES IN PLANT AND
ANIMAL COMMUNITIES

The climatic warming at the end of the last glacial
period triggered major changes in plant and animal
communities, which would have affected the avail-
ability of food and other resources to the human
population. Parts of northern Europe that had re-
mained free of ice during the glacial period were
covered in sparse tundra, but, as the climate
warmed, trees began to spread across the landscape
from refuge areas in the Mediterranean. Evidence
for this spread of woodland comes from analysis of
pollen grains preserved in lake sediments and peat
bogs (fig. 1). By ¢. 8000 B.C. much of Europe was
covered in dense woodland, the composition of
which varied by soil type and climate. In many areas
hazel (Corylus avellana) woodland was dominant,
and hazelnuts seem to have provided an important
food source for Mesolithic people, as they are a
common find on sites of this period. At the later
Mesolithic site of Staosnaig, on the Hebridean is-
land of Islay in Scotland, thousands of charred ha-
zelnuts were found, suggesting that this resource
was harvested systematically.

The spread of woodland was accompanied by
changes in animal communities. Tundra species
adapted to cold, such as reindeer, were replaced by
animals more suited to forest conditions, including
roe deer, wild boar, and beaver. Several of these spe-
cies were hunted by Mesolithic and later peoples,
sometimes to the point of local extinction.
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HUMAN IMPACT ON THE
ENVIRONMENT

The nature and scale of human impact on the envi-
ronment have changed considerably over time,
ranging from the creation of small woodland clear-
ings and the burning of vegetation in the Mesolithic
period to major woodland clearance for agriculture
in the later Neolithic period and after. Evidence for
this impact comes from a variety of sources, both ar-
chaceological sites and natural deposits.

One of the principal techniques used to recon-
struct the interaction between human activity and
the environment is pollen analysis. Many plants pro-
duce large amounts of pollen that may be preserved
for hundreds of thousands of years in waterlogged
deposits. The identification of this pollen makes it
possible to reconstruct the original plant communi-
ties. The technique can be used to show natural
changes in vegetation, such as woodland coloniza-
tion of the landscape after the last glacial period, as
well as the impact of human activity.

Human activity may be detected from pollen se-
quences in a variety of ways. For example, Mesolith-
ic hunting and gathering peoples created small
clearings in the dense woodland that covered much
of the landscape of Europe, and these clearings can
be detected in the pollen record as a decline in the
abundance of tree pollen and an increase in that of
sun-loving herbaceous plants, such as grasses.
Sometimes these changes may be difficult to distin-
guish from the effects of large grazing mammals,
such as wild cattle, or even the tree-felling activities
of beaver. In such cases human presence may be es-
tablished by the presence of microscopic charcoal
particles in the deposits. Major natural fires seem to
have been rare in prehistoric northwestern Europe,
but fire was used by Mesolithic and later peoples to
modify the environment. An example is provided by
the Early Mesolithic site of Star Carr. The original
research by Grahame Clark was followed in the
1990s by a detailed program of biological analyses
designed to shed new light on the interaction be-
tween people and the environment at the site.
High-resolution pollen analysis (samples at intervals
of'one to two years) was used to look for short-term
vegetation changes linked to human activity, com-
bined with charcoal particle analysis to verify the use
of fire. This research suggested that people were de-
liberately burning reedbeds around the lake c. 9000
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B.C., perhaps to encourage animals to graze on the
lush regrowth. This may be the earliest example of
deliberate environmental management in Europe.

Other indications of human activity given in
pollen sequences can come from the presence of
pollen of “anthropogenic indicators”—plants that
are strongly associated with human activity. One ex-
ample is ribwort plantain (Plantago lanceolata), a
plant growing on grazed grassland or fallow arable
land. It often first appears in pollen sequences in the
Early Neolithic period, when woodland clearings
were being created for grazing and small-scale crop
cultivation. Other plants linked to human activity
include arable weeds and, of course, crops such as
cereals. Most crops produce very little pollen, so
they are very underrepresented in the pollen record,
but the spread of crop cultivation across Europe can
be traced by the presence of cereal grains preserved
by charring on Neolithic sites.

An intriguing event recorded in many pollen se-
quences spanning the Early Neolithic period in
northwestern Europe is the “elm decline.” This was
a major drop in the abundance of elm ( Ulmus) pol-
len, from about 10 percent to 1 percent of the total
pollen, c. 3800 B.C. Several hypotheses have been
proposed to explain it. Originally, it was thought to
reflect a response to climate deterioration, but the
fact that usually only elm is involved made this hy-
pothesis unlikely. Subsequently, the frequent asso-
ciation of the decline with the first occurrence of ce-
real pollen led to the view that it represented the
spread of Neolithic agriculture: farmers selectively
cleared elm woodland growing on the best soils.
Cereal pollen dating to several centuries before the
elm decline has been found at some sites, however,
which suggests that cereal farming was already es-
tablished.

Another opinion was based on the practice, still
employed in some mountainous areas such as Nor-
way, of collecting leafy branches of trees to feed cat-
tle in winter. If elm was used as a source of leaf fod-
der in the Neolithic period, this might account for
its decline in the pollen record, since the removal of
leafy branches would reduce pollen production. Ar-
chaeological evidence for the use of tree leaves to
feed cattle comes from the excavation of early Neo-
lithic cattle barns at Weier in northeastern Switzer-
land, though here elm was just one of several tree
species that had been collected, and one of the least
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Fig. 1. Pollen grain of pine from Mesolithic lake sediment, c.
9000 B.c. CouRTESY OF PETRA DARK. REPRODUCED BY PERMISSION.

abundant. Leaf fodder collection is unlikely to ex-
plain a decline confined to elm, especially since the
elm decline was so widespread, even in areas where
human populations were probably sparse.

Important evidence for the timing of the elm
decline has come from annually layered lake sedi-
ments from Diss Mere in Norfolk, England. Here
the elm decline occurred over a period of just six
years. The rapidity of the event suggests it is unlikely
it was due entirely to human activity, but there are
similarities with the effects of recent outbreaks of
tree disease such as chestnut blight in North Ameri-
ca and Dutch elm disease in Europe. There is no di-
rect evidence for a disease of elm trees in Neolithic
Europe, but remains of the beetle responsible for
the spread of Dutch elm disease (Scolytus scolytus)
have been found in Neolithic deposits from Hamp-
stead Heath in London, England, and wood show-
ing the characteristic burrows made by the elm bark
beetle has been found at Weier and other Neolithic
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sites in Switzerland and Denmark. The beetle acts
as a vector for the fungus that causes the disease
( Ceratocystis ulmi). The remains of the fungus have
not been found but this is unsurprising, as fungi are
rarely preserved in the archaeological record.

The disease hypothesis accounts for the speed
and wide geographical range of the elm decline, but
at many sites an association with human activity is
suggested by the presence of cereal pollen and other
“anthropogenic indicators.” It seems that the elm
decline may have been caused by a combination of
disease and human activity: as Neolithic people re-
moved elm branches for leaf fodder or building pur-
poses, they damaged the trees and provided points
of entry for the disease, thus encouraging its spread.
The spread of the disease may itself have encour-
aged Neolithic people to clear woodland by killing
trees and creating natural openings in the dense
woodland canopy.

The Neolithic elm decline provides a useful ex-
ample of the multiple hypotheses that often need to
be considered to understand the past relationships
between human activity and environment and the
range of different types of evidence that can be used
to support them.

Several aspects of prehistoric environmental
change probably reflect a combination of human ac-
tivity and natural factors. The expansion of moor-
land vegetation across previously wooded parts of
upland northwestern Europe is another example.
Peat formation in such areas may have been trig-
gered by increased rainfall; leading to the replace-
ment of trees by wetland plants such as mosses and
sedges, but in some areas human activity is implicat-
ed. On Dartmoor and the North York Moors in En-
gland, for example, the presence of charcoal and
sometimes Late Mesolithic flint artifacts immedi-
ately below the peat suggests that people were pres-
ent and were burning the local vegetation before
peat formation began. In such cases it has been sug-
gested that the removal of trees and the use of fire
may have altered the hydrological balance of the
sites, leading to a rise of the water table, which killed
the remaining woodland and triggered peat forma-
tion. Thus many of the wild and seemingly “natu-
ral” moorland landscapes of parts of Europe may
owe their origin, at least in part, to human activity.

Human activity, through burning and grazing
herds of animals, also seems to have been involved
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in the creation and maintenance of other treeless
landscapes, such as the heathlands of southern Brit-
ain and Denmark. Excavations of ancient land sur-
faces buried beneath burial mounds (barrows) indi-
cate that woodland had been cleared and soil
changes were occurring well before the barrows
were built in the Bronze Age.

RESOURCE USE AND SEASONALITY

In addition to the natural deposits that document
major environmental changes, evidence for the ways
in which prehistoric and early historic peoples mod-
ified their environment and exploited its resources
is provided by the biological remains from archaco-
logical sites.

Mesolithic peoples lived by hunting, gathering
plants, and fishing, and may have moved around the
landscape following herds and exploiting seasonally
available resources. A characteristic result of later
Mesolithic activity in coastal areas is shell mid-
dens—Ilarge piles of shells, such as cockles and lim-
pets—left from shellfish consumption. Such mid-
dens often include remains of other plants and
animals used as food, including hazelnuts and fish
bones. Archaeologists have attempted to use the an-
imal remains from such middens to shed light on
which seasons of the year people were living on the
coast. Study of growth lines formed in shells, for ex-
ample, can show whether shellfish were collected in
summer or winter. Ear bones of fish (otoliths) pro-
vide another source of seasonal information, as
demonstrated by analysis of Late Mesolithic shell
middens on the Scottish island of Oronsay. The size
of the otoliths was used to assess the age at which
the fish were caught, and thus the season during
which the midden sites were occupied.

Finds of Late Mesolithic and Neolithic fish traps
from the Danish Storebzlt provide some of the old-
est evidence that early peoples managed woodland
to provide wood for specific uses. The thin interwo-
ven rods used to make the traps seem to have come
from woodland that had been coppiced (fig. 2).
Coppicing involves cutting down trees almost to
ground level, after which the new shoots are left to
grow for approximately five to ten years (depending
on required size), before they are cut again. The re-
sulting stems are of uniform size and suited for vari-
ous purposes, from basketry to woven (wattlework)
wall panels. Coppiced wood was widely used in pre-
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Fig. 2. A Neolithic fish weir from Oleslyst, Denmark, made from coppiced wood. COURTESY OF LISBETH PEDERSEN, KALUNDBORG

REGIONAL MuseUM. REPRODUCED BY PERMISSION.

historic and early historic Europe, and has been
found in excavations of many waterlogged sites,
such as the Neolithic, Bronze Age, and Iron Age
trackways across the wetlands of the Somerset
Levels in southwestern England.

DOMESTIC ENVIRONMENTS, FROM
FARMSTEAD TO TOWN

Where plant and animal remains are well preserved,
they can provide evidence not only of the environ-
mental setting of a site and the resource use by its
inhabitants but also of their domestic living condi-
tions and state of health. Insect remains have been
used to assess the level of hygiene on domestic sites,
ranging from Norse farms in Greenland and Iceland
to urban centers such as Dublin, Ireland, and Oslo,
Norway. Different species of insect may be associat-
ed with various types and quantities of decaying or-
ganic material or may be parasites of particular
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hosts. An example is provided by the Viking Age
town of York in northern England. Here the tenth-
century town consisted of closely spaced wooden
tenements with waste pits, which yielded huge
quantities of organic remains. Analysis of the insects
indicated that there were substantial quantities of
rotting organic material left lying around town, in-
cluding waste products from cloth manufacture and
dyeing, and from the butchering of animal carcasses
and the manufacture of objects from bone, antler,
and leather. Analysis of the contents of cesspits indi-
cated not only that the diet was rich in a mixture of
cereals, fruit, and meat, but also that the people of
the town suffered from intestinal parasites such as
whipworm (Trichuris trichinra) and mawworm
(Ascaris lumbricoides). External parasites were also
commonplace, including human lice (Pediculus hu-
manus) and fleas (Pulex irritans). Parasitic infec-
tions seem to have been less common away from
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towns, probably because the lower population den-
sities in the countryside were less conducive to their
spread.

CONCLUSION

Evidence about the nature of the environment,
from the domestic to the global scale, is essential for
understanding past human behavior. The range of
techniques that can be applied in obtaining such ev-
idence is expanding rapidly. Biomolecular tech-
niques, such as analysis of ancient DNA (deoxyribo-
nucleic acid), are improving and will play an
increasing role in isolating and characterizing tiny
quantities of degraded molecules; isotopic analysis
of bone can shed light on diet and provide clues to
the movement of people between different land-
scape zones. The specialized scientific nature of
much of this research requires close collaboration
between archaeologists and scientists and promises
to produce many new insights into human-
environment relations.

See also Tollund Man (vol. 1, part 1); Star Carr (vol. I,
part 2); Muge Shell Middens (vol. 1, part 2); Viking
York (vol. 2, part 7).
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SETTLEMENT PATTERNS AND LANDSCAPES

The archaeology of settlements has grown progres-
sively in its scope and methodology over the long
history of the discipline, so that the modern study
possesses a wide range of topics and approaches.
The general public is still naturally fascinated by im-
ages and reconstructions of monumental, non-
domestic sites, such as burial mounds, temples, and
fortified centers, which were the main focus of pio-
neer research into archaeological landscapes during
the sixteenth through nineteenth centuries A.D.
Even in those times, however, more everyday in-
sight into the landscapes and settlements of ordi-
nary people came with unusual archaeological dis-
coveries, such as the wonderfully preserved,
volcanically sealed small Roman town of Pompeii or
similarly preserved, but water-sealed Swiss prehis-
toric lake villages.

Indeed, most modern research into past com-
munities and their surroundings is focused on the
farms, villages, and even field systems of ordinary
people in the past, who were, for the most part, ag-
riculturalists and herders. This aspect of settlement
archaeology really took off in the first half of the
twentieth century in Europe, as in many other re-
gions of the world, and for interesting reasons is still
relevant today. On the one hand, there has been
wider public education, the increased involvement
of amateurs in archaeology from all social classes,
and the influence of trends in the study of history
toward a greater concern with the everyday life of
people of all social classes. This trend has been cou-
pled, on the other hand, with the wide impact of
such technical developments as aerial photography.
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(In this respect, both world wars were major stimuli
for European landscape archacology.) Together,
these factors all have contributed to making con-
temporary settlement archacology a very “demo-
cratic” field of the discipline.

Typically, investigations into where and how
people lived in the past begin with the intensive
study of the layout of domestic residential sites. This
is followed by the plotting of systems of settlements
across the countryside, with special emphasis on
their relationship to the natural environment and
land use and the combination of the two in social
and economic terms. In parallel, environmental ar-
chaeology (the study of animal bones, plant re-
mains, and the physical environment of the past)
provides a direct link between the debris found on
settlements or in palacosols (fossil soil horizons)
connected to other monuments and contemporane-
ous landscapes, and the type and degree of human
impact.

Some researchers turn to settlement archaeolo-
gy in the search for cross-cultural regularities—
preferably with a very exact or even mathematical
form, in the light of a global science of human set-
tlements. The internal form of domestic settlements
(intrasite study) should express in constructed space
the workings of the social group it housed. The
analysis of settlement systems across the landscape
(intersite study) should reveal strong, regular settle-
ment patterning correlated with quantifiable envi-
ronmental variables and with the attempt to define
rather abstract laws of human motion in space (e.g.,
site catchment analysis, discussed below) and a pat-

55



1: DISCOVERING BARBARIAN EUROPE

terning of a geometric kind reflecting a very ordered
spatial patterning of human settlements at the re-
gional scale (locational analysis inspired by develop-
ments in human geography).

These aims are part of modern approaches to
past societies, but for many archaeologists they
seem too mathematical and deterministic as a way
to view human behavior. In fact, they developed
and became most popular in the 1960s, when many
social scientists were attracted to searching for laws
of human society that might parallel the laws of nat-
ural science and mathematics and that could be
found through applying the new science of comput-
ing. A similar fascination with the “geometry” of
settlement forms a strand in archaeology’s cousin
discipline of geography, a topic that was at its most
popular in the 1960s in a field of study that was
termed the “new geography.”

Modern scientific analysis of human behavior in
space, as it applies to archaeological studies, has
even more powerful computerized applications to
test for patterns within and between settlements or
in relationship to different aspects of the natural en-
vironment. These are largely scientific spatial tech-
niques adopted from geography since the 1990s,
primarily a method of rapidly evolving computer-
ized mapping called GIS (Geographic Information
Systems).

A different approach within contemporary set-
tlement archaeology begins with a contrasting per-
spective. Rather than using modern technology to
detect abstract patterns in ancient settlement sys-
tems, which may not have been apparent to these
past communities, this alternative method tries to
reconstruct how past peoples built their settlements
and lived in their landscapes, following ancient ways
of seeing the world that doubtless diverged signifi-
cantly from our own. This equally important type of
study can be linked to a shift of interest within the
humanities since the 1970s. This view has moved
away from the modernists’ hard scientific approach-
es and reliance on mathematics and computing to-
ward more “humanistic” or “human cultural” in-
sights, often termed the “postmodern movement”
in the social sciences. How does this approach work
in practice? At the individual site level, house and
settlement plans are studied as reflections of ancient
ways of seeing or categorizing the social world. At
the landscape and regional level, an attempt is made
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in the study of settlements and other monuments to
recover the “mental maps” or “sacred geographies”
portraying the wider landscape in peoples’ minds
that were part of a past peoples’ shared culture.

Although at times the enthusiasts for scientific,
computerized settlement archaeology and those
who favor a more anthropological and cultural form
of investigation seem to be pursuing incompatible
approaches, there is actually no reason why the two
cannot work alongside each other. One could use
GIS not only to compare the location of ancient
farms with varying soil types, exposure to sunlight,
and dominant winds but also to pursue human visu-
al or aural experiences of the countryside (the ways
past people imagined, visualized, and even heard
the world around them).

INTRASETTLEMENT ARCHAEOLOGY

Analysis of past settlement sites generally relies on
combining various methodologies. Very rarely
are such sites totally excavated, especially if they are
larger than single farmsteads. Thus, inferences are
made by linking windows of detailed information
from dug sectors (if available) with wider site cover-
age, utilizing surface artifact survey, aerial photos,
and a battery of geophysical and geochemical tech-
niques. The primary aim is to define the boundaries
of domestic activity and its varying character across
the site and in each period of occupation. A second-
ary aim is to define the forms of economic activity
carried out at the site. Third, and usually most diffi-
cult, is the attempt to reconstruct the social organi-
zation and mentalities or worldviews of the site’s
residents.

A significant theoretical and methodological
stimulus has been research into the social logic of
space with “access analysis,” pioneered by Bill Hilli-
er and Julienne Hanson. The ways in which individ-
uals navigate around a settlement or within a house
can tell much about public versus private spheres of
life, the physical separation of people of different so-
cial or political classes, and the attitudes to gender
in a society. Often, the preserved plans of structures
and communities form maps that reveal the fossil-
ized traces of these past social norms. Examples
from the study of early-farming periods in the Near
East and later prehistoric Sicily illustrate the increas-
ingly sophisticated approaches being developed to
push our interpretative frontiers in these more chal-
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lenging directions. In these cases growing family
privacy and household economic specialization can
be followed through the careful analysis of the dy-
namics of settlement plans.

INTERSETTLEMENT ARCHAEOLOGY

We can make a useful distinction in most cases be-
tween the relationship of a settlement to its immedi-
ate landscape and its relationships with neighboring
and more distant settlements. By the 1930s, and in-
creasingly in later decades, archaeologists and geog-
raphers investigated the location of domestic and
other sites with respect to the qualities of their sur-
rounding physical landscapes. The focus was on ge-
ology and soils, with the aim of testing whether past
peoples selected habitation places because of the
proximity of certain types of cultivable or grazing
land and mineral or other resources. By the later
1960s a series of studies by human geographers and
anthropologists had suggested that the characteris-
tics of landscape exploitation by humans around set-
tlements were similar to those of the territorial be-
havior of many animal species. Moreover, such
exploitation was constrained by the economics of
daily travel to fields or pastures remote from home.

During the course of the twentieth century, ge-
ographers found that clusters of rural farming and
stockbreeding settlements in medieval and early
modern times were serviced by regularly spaced
“central places” that provided administrative and
commercial functions. In some elaborate state so-
cieties these service centers might be ordered in hi-
erarchies, each level with its own spatial logic. The
fundamental idea behind the study of the extent of
territory exploited from individual farming settle-
ments without service roles, that travel time is a
major consideration for daily work in the fields (the
“friction of distance”), is also important for focal
communities. Take the examples of market towns
and Roman forts. In the former case it can be shown
that peasants prefer markets that are accessible with-
in a day’s return to their homes, a two- to three-
hour journey each way, thus producing rural towns
at intervals of 20-30 kilometers or less. The same
intervals might be reproduced in military control
centers, allowing a fort under attack to be reached
by a relieving force from adjacent bases that lay
within a day’s march.
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The study of an individual site’s “territory,” in
cases where the main daily activity was agricultural
and pastoral exploitation of the immediate hinter-
land, took off in the 1970s as “catchment analysis.”
(The term derives from the area of land draining
into a particular river and hence reminds us that
rural settlements usually live by bringing in prod-
ucts from a defined block of surrounding country-
side.) When the method was invented, its origina-
tors were keen to demonstrate that past peoples
were practicing a very rational form of economics in
deciding where to place their settlements. Criti-
cisms rightfully were raised from the 1980s onward
that we should not ignore alternative social and
symbolic explanations for settlement location, but
we can surely combine these approaches without
sacrificing the usefulness of one type of territorial
analysis of a past settlement in its landscape.

Catchment analysis seeks to determine the types
of resources accessible at increasing distances from
the domestic habitations of communities that are
thought to have obtained their livelihood mainly
through exploiting the site’s hinterland. This meth-
od may reveal that a group of sites in a particular re-
gion and period all lay in a highly rational location
to maximize efficient use of particular types of land
or landscape. Equally, the same locations may be re-
vealed to have been chosen with defensive, reli-
gious, or other noneconomic factors as the primary
concerns and thus perhaps were less than desirable
in terms of quick access to arable fields or meadows
for grazing flocks.

Anyone who has worked for years among farm-
ing communities of varied cultures will be struck by
the farmers’ intimate and detailed knowledge of the
properties of every field and hillside in their land-
scape. These communities have a keen sense of the
advantages and disadvantages of the local terrain for
bringing in a successful subsistence crop or salable
product from their cultivated plants and domestic
animals. Yet settlement archaeologists today are also
correctly aware that they must balance the rather
casier task of reconstructing the daily toil of past
farmers and herders, and its effects on the form and
placement of settlements, against the ways in which
religious and social ideologies may have been
marked in the landscape. As previously noted, with
the assistance of GIS there now exists a more adapt-
able form of catchment analysis. Basic parameters,
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such as environmental and climatic conditions or
prevalent technology, can be enriched through con-
sidering the interplay of neighboring settlements,
relations to strategic or religious monuments or
landscape features with symbolic value, and such
factors as intervisibility of domestic, religious, and
strategic places and related forms of landscape per-
ception. In this context intervisibility refers to the
ways in which ancient people could observe and
thus visually participate in events, ceremonies, and
symbolic links to different parts of their spatial
world, and be observed themselves by other people.

A great deal still can be achieved through the
continuing study of the systematic patterning of
basic rural communities of the hamlet or village
class across past landscapes. When we observe, for
example, how a region fills up with settlements in
the long term, the size of communities and dis-
tances between them form patterns that often are
the same in widely differing cultures and from very
different time periods. A significant threshold is
crossed again and again when we note the crystalli-
zation, out of networks of such primary nucleations
(concentrated groups of people in a single settle-
ment node), of so-called corporate communities of
the village-state or proto-city-state type. These
seem to mark a common giant step from small rural
settlements with similar political standing to the
emergence of the “state.”

This neatly brings us to the “central place”
theories in archaeological settlement studies. Devel-
oped in the first half of the twentieth century by ge-
ographers, this concept goes well beyond the simple
observations that most rural settlements cluster
around market towns where various important ser-
vices are available and that such foci tend to be with-
in easy reach of most rural dwellers. Some geo-
graphic theorists, inspired by the desire to find a set
of human behavioral laws and mathematical pat-
terning comparable to the laws of physics and the
geometry of many aspects of the natural world, have
suggested that there is a detectable tendency toward
highly elaborate and overlapping regular designs in
the layout and spacing of district and regional foci
of political and economic control. It has become ap-
parent, however, that the extremely complex geom-
etry that illustrates the theoretical schemes for cen-
tral places by such human geographers as
Christaller, Loesch, and others rarely agrees with
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geographical reality. It is therefore not very surpris-
ing that although settlement archaeologists have
tried to find parallels in premodern societies, they
have found that archaeological central places are
spread in a regular pattern over past landscapes only
in very simple terms.

For example, administrative centers in the Eu-
ropean Iron Age can be classed into giant, medium,
and small-scale foci; each part of Europe had differ-
ent combinations of these foci, and the patterns
often changed by phase. Strong uniformity can be
identified in the scale of territory focused on each
distinct level of a center, and in some regions where
all types are present, they seem to be nested within
each other like Russian dolls. Quite basic methods
can highlight such structures. One method involves
drawing Thiessen polygons. In a particular region,
sites considered to be administrative or market cen-
ters of equivalent status, each with surrounding
rural communities for which they provide varied
services, are taken as a set of spatial points, the aim
being to suggest the likely boundaries of the regions
they dominated. Lines are drawn between all adja-
cent centers, and at the midpoints a putative bound-
ary is sketched in at right angles to the communicat-
ing line. Connecting all these midpoint boundaries
leads to the creation of polygons around each cen-
ter, taken to be a reasonable approximation of the
division of control over rural settlements. The ad-
vent of GIS has refined such spatial tools, since this
computer technology can replace a simple distance
boundary between two centers with a more realistic
one based on the calculated walking times, allowing
for the variable terrain being crossed.

TOTAL LANDSCAPE HISTORY

So far we have examined the internal plans of settle-
ments, the way their occupants moved out to ex-
ploit a site’s environment, and the dependency rela-
tionships between central places and the lesser rural
communities they serviced. But also, how does one
find, map, date, and interpret the vestiges of past
settlements? It might seem relatively simple. Partic-
ularly in western Europe, beginning with the anti-
quarians of the Renaissance and continuing for
some five hundred years, scholars and amateur en-
thusiasts have been traveling the countryside, not-
ing evidence of ancient humans. By the nineteenth
century, registers of ancient sites were being made
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on a national and parish basis, together with the first
legislation to explore and protect them. Today these
records contain not only the localized observations
of many generations of skilled observers and the lo-
cations of finds reported to museums but also more
recent evidence such as thousands of sites revealed
through aerial photographs. Moreover, through re-
development in town and country, accidental dis-
coveries have been made. With such a history of re-
search, the uninitiated might think that we would
have a fairly complete picture of all the premodern
settlements and other monuments.

Nothing could be further from the truth. In the
1960s a new form of settlement archaeology devel-
oped in the United States, which was to be trans-
ported and elaborated in most countries of Europe
in the 1970s and 1980s—the regional surface field
survey. In its more rigorous form, such a study in-
volves teams of field walkers stretched out in close
parallel lines, scouring a landscape field by field.
They look not only for the obvious surface evidence
(often recorded by previous survey), such as bar-
rows, banks, and architectural debris, but also more
particularly for the minutiae of everyday past life,
such as potsherds, stone tools, fragments of glass,
and coins. Normally, the most common surface arti-
facts are pots and lithics. Where such intensive sur-
face studies have been carried out, the results gener-
ally have been to increase the density of known sites
many times over. Because people living in ancient
settlements deposited artifacts across the landscape
as they exploited the hinterland of their homes,
these painstaking methods also began to document
the “offsite archacology” resulting from such be-
havior. Such items include household rubbish
spread across fields through fertilizing and flint
tools discarded during hunting trips.

Regional surface survey has rapidly filled in the
countryside with a density of sites, especially domes-
tic settlements—an entirely unexpected result. Fur-
thermore, the scientific plotting of finds across these
sites and their laboratory study enables the archaeol-
ogist to date the periods in which people were active
at these sites. Through rigorous analysis it is even
possible to distinguish times when only a part of the
settlement was in use or when the site was merely
a temporary habitation or a nonresidential focus of
rural activity.
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Additionally, such surface techniques have
proved invaluable in the intensive study of previous-
ly known sites, especially large ones. As archaeologi-
cal techniques have become more painstaking and
deliberate, the time frame required for total excava-
tion of an ancient urban site, even a village, has
grown beyond an archaeologist’s lifetime. Increas-
ingly, sites are being dug only if they are otherwise
about to be destroyed through land development,
and larger sites often can be protected from such a
fate. The result is that for most nucleated settle-
ments, there is no real prospect of total excavation.
In this case, surface and nondestructive sub-surface
prospection or geoprospection can come into play
(i.e., ways to probe for information below the soil
without digging). In a few short seasons of work, a
city 1-2 square kilometers in extent can be gridded
and a detailed collection made of its surface finds
and architectural remains. Often this can allow for
a general overview of the main phases of activity and
their localization over different parts of the settle-
ment. Sub-surface geoprospection (e.g., resistivity,
magnetometry, and radar) can reveal such details as
street or house plans, public buildings, defense
walls, and industrial zones. With resistivity, electri-
cal currents passed through the soil outline walls as
strong resistance features and ditches as weak while
magnetometry heavily magnetized patches of soil
are detected as areas where hearths, kilns, or other
industrial activities may have taken place. Finally,
with georadar, sound waves passed into the soil can
show at different depths the presence of ar-
chaeologyical layers, walls, and other solid divisions.

Excavation and total surface and sub-surface
prospection, together with the reassessment and re-
newal of anthropological and historical models for
intrasettlement analysis (social and economic, sym-
bolic, and religious activities) continue to enrich
understanding of the nature of life within past set-
tlements. This encourages cross-cultural compari-
sons and contrasts, with reliable empirical and theo-
retical foundations, for human settlement behavior.

Despite the increasing intensity of surface sur-
vey, the resultant filling in of the landscape with past
activity traces does not seem to be reaching the
point of decreasing returns. This prompts the real-
ization that even in Europe we are still at an early
stage of understanding the degree of detail that is
retrievable in reconstructing settlement and land
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Fig. 1. Roman landscape of Shapwick parish, Somerset, England. ADAPTED FROM ASTON AND

GERRARD 1999.

use history at the microlevel (parish or commune).
In just a handful of tiny landscapes within Europe
have truly exhaustive investigations of individual
parishes been undertaken, with the perhaps predict-
able result that yet another level of detail has be-
come visible for landscape research, beyond that of
intensive survey.

One example is the complete survey of the par-
ish of Shapwick in southwestern England un-
dertaken by Michael Aston and Christopher Ger-
rard. There, every field was walked for surface
traces, shallow test pits (shovel testing) were widely
deployed in areas where surfaces were obscured by
vegetation, the gardens of village residents were
sampled by test excavation, all parish toponyms
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from maps and villagers’” memories were studied
down to the intrafield level, and major excavations
were carried out at the locations of the most signifi-
cant settlement traces. An immensely detailed pre-
history and history of the parish represents the out-
come, from hunter-gatherer vestiges up to the long
and complicated development of the modern village
settlement (fig. 1). Another excellent example in-
volves massive clearance by rescue excavation of
large parts of the district of Oss in the Netherlands,
where generational changes in household numbers
followed
through meticulous excavation by Harry Fokkens
and his project team (figs. 2, 3). Until such studies
are replicated in all the major landscape types across

and their domestic location can be
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Fig. 2. Micro landscape settlement evolution trade through large scale resue excavation in the
district of Oss, The Netherlands. Shown here is the distribution of farmsteads and other features
dating to the Middle Iron Age (500-250 B.c.). The houses represent four or five dispersed
farmsteads (a population of about thirty people) that have been replaced almost every
generation. They were clustered around a central burial that already had been used as a “loose”
cemetery for centuries. In the Middle Iron Age sanctuaries were raised in this area connected to
burials. The area measures 2 x 2 km, with about 60 hectares excavated. FRom FOKKENS 1996.
CouRTESY OF DR. H. FOKKENS. REPRODUCED BY PERMISSION.

Europe, one cannot begin to imagine that we have
correctly determined even the main lines of settle-
ment and land-use evolution.

MAJOR THEMES IN THE EVOLUTION
OF EUROPEAN SETTLEMENT
SYSTEMS AND LANDSCAPE USE

One can highlight several themes in the develop-
ment of settlement analysis, at the present time,
some of which show the influence of abundant re-
sults from intensive field survey and the rise of
micro-analysis of the landscape. In terms of intraset-
tlement studies, attention is being drawn to the ma-
terial evidence that might help us recognize certain
forms of internal social organization of a particular
settlement. The relative importance of nuclear or
extended families and wider real or fictitious social
divisions (clans, moieties, and so forth), together
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with linked issues having to do with public and pri-
vate space, feature prominently in current research.
They stand alongside older, established types
of analysis that looked at the physical segregation of
clite groups or craftspeople and the evidence of
communal planning (streets, defenses, public
spaces, and communal buildings). Techniques such
as access analysis are providing insights into the so-
cial behavior of past societies and the way it can be
traced in the built environment. Patterning in the
distribution of artifacts or ecofacts (animal bones,
seeds, and the like) across settlements is used to in-
dicate where different tasks were performed and
whether different social classes had varying diets. It
is also possible to trace links to other communities
(through the exchange or importation of food or in-
dustrial products and access to prestige items). In
line with a heightened interest in the symbolic
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Fig. 3. Micro landscape settlement evolution trade through large scale resue excavation in the
district of Oss, The Netherlands. Shown here is the distribution of farmsteads and other features
dating to the Roman period (12 B.c.-A.D. 250). Three nucleated settlements and one “wandering”
farmstead are now present in the area. The settlements are enclosed and connected by open
ditch systems (not defensive). A communal cemetery is present in the southeast. FRom FOKKENS
1996. CouRrTESY OF DR. H. FOKKENS. REPRODUCED BY PERMISSION.

world of past communities, the deep penetration of
settlements by ritual activities has been much re-
searched, with a growing consensus that many as-
pects of everyday life in rural communities did not
respect our own division between functional and
symbolic forms of behavior.

In the long term, there remains strong evidence
at the most general level, from settlements and from
other contexts, notably burials, that increasing le-
vels of social stratification in Europe developed over
time, with perhaps limited social distinctions for
most communities in Mesolithic and earlier Neo-
lithic times. This was followed by growing social in-
equality in the later Neolithic and especially into the
Bronze Age. By the Iron Age social hierarchies
commonly were associated with elaborate settle-
ment hierarchies and large-scale political units.

62

Research at the intersettlement level has given
rise to various intriguing models that, in many ways,
mesh well with the broad trends in social organiza-
tion just outlined. In most, but not all, parts of Eu-
rope, hunter-gatherer settlement systems empha-
sized mobility and flexibility of exploitation of the
landscape. The Neolithic and Early Bronze Age fre-
quently seem to be represented by small and short-
lived rural sites, relocated again and again in rela-
tively small areas of countryside without fixed land
boundaries. Some scholars see this pattern as having
more in common with preceding hunter-gatherer
attitudes to settlement and landscape exploitation
than with subsequent ways of using the land. In
many regions the later Bronze Age and the Iron Age
are associated with more permanent and often larg-
er domestic sites, which are associated with the rise
of increasingly elaborate land divisions. These
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trends toward greater fixity of settlement and prop-
erty divisions (both within settlements and in the
countryside) are compatible with more rigid, hierar-
chical forms of sociopolitical organization.

The potential interactions between modifica-
tions to the form of human settlements, formally
structured landscapes and social and economic
power, offer exciting opportunities to comprehend
fundamental processes within European history and
protohistory. For those who object to this kind of
social evolutionary approach as harking back to the
way in which the scholars of the Victorian era saw
themselves as standing at the top of a pyramid of
such social development, one can point out that this
cycle of elaboration very probably is reversed in the
post-Roman centuries, followed by the commence-
ment of a new evolutionary cycle. Indeed, many
parts of Europe seemed to evidence shifting settle-
ment patterns in the Early Middle Ages, before the
High Middle Ages reinvented fixed nucleated set-
tlements and firm land divisions once again.

In line with earlier comments on the preoccupa-
tion of archaeological research with symbolic repre-
sentations in the past, the landscape around settle-
ments and the relationships between settlements are
being investigated in ways that extend well beyond
purely economic and social factors. To what extent
are settlements and monuments placed to achieve a
visual effect to impress outsiders or to mark sacred
points or routes in the landscape? Through the tool
“Viewsheds,” GIS computer methods allow us to
map what could be seen from a certain ancient site
and how visible the site was to others. What activi-
ties in the hinterlands of settlements were related
primarily or significantly to symbolic goals instead
of or in addition to the functional needs of food, in-
dustry, and defense? Much research is being carried
out on these new aspects of the landscape, but some
caution is required to ensure a proper balance is
maintained in our urge to find new perspectives.

Historical ethnography warns that in the vast
majority of recorded historical societies, the great
majority of the population are primarily concerned
with ensuring a secure food supply and the econom-
ic stability of their families and with fostering posi-
tive social relations within their communities. Much
less time and attention were paid to ritual behavior
and symbolic representations, although they were
never overlooked entirely. Naturally, the lifetime
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quest for a good income and social success often
called on supernatural assistance through rituals and
frequently achieved symbolic expression.
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TRADE AND EXCHANGE

Ancient trade is a major focus of archaeological re-
search, as its study may reveal not only economic as-
pects of ancient societies but also the social and po-
litical setting within which it occurred. In the last
quarter of the twentieth century and into the pres-
ent, advances in analytical methods have greatly im-
proved the methods of determining the source of
archaeological materials, while more sophisticated
theoretical approaches have affected the ways in
which archaeological data relevant to trade systems
have been interpreted. These advancements are re-
flected in the goals, design, and implementation of
modern studies of ancient trade and exchange in
Europe. Determining the origin or provenance of
archaeological artifacts, which requires following a
number of scientific principles and prerequisites, is
itself not the end of a trade study but establishes
only the first link in a chain that also may include
procurement, transport, manufacture, use, recy-
cling, and disposal. The reconstruction of this entire
sequence of activities is necessary for a full under-
standing of the associated human motivations and
types of behavior. In Europe and the Mediterra-
nean, many successful studies of trade and exchange
have been done on stone (obsidian and marble), ce-
ramics (amphorae and decorated pottery), and met-
als (copper, lead, and silver), providing important
information about interregional contacts and social
and economic systems and the manner in which
they changed over time.

TRADE AND EXCHANGE

In modern economics, trade is defined as the mutu-
al movement of goods between hands, but in the ar-
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chaeological record, it is only the movement of the
goods themselves, rather than their ownership or
possession, which is easily recognizable. Anthropol-
ogists ultimately seek to establish a cultural biogra-
phy for these goods, starting with the procurement
of their raw materials and ending with their dispos-
al. Furthermore, their exchange is not simply an
economic transaction but also involves social rela-
tionships that may be the main purpose of the
activity.

Anthropologists have defined three modes of
exchange: reciprocity, redistribution, and market
exchange. Reciprocity refers to balanced exchange
between relatively equal individuals, whether it in-
volves everyday items or a gift that creates an obliga-
tion for a reciprocal return gift later on; this ex-
change occurs in all societies. Redistribution,
however, requires a centralized organization in the
acquisition of goods and typically is associated with
chiefdom or state-level societies. The centralized
authority may acquire goods through control of
production, taxation, or tribute collection. Market
exchange combines the existence of a central loca-
tion where trade can take place with a sociopolitical
system in which free bargaining is possible.

Archacological interest in trade and exchange
has been very high since advances in analytical in-
strumentation in the 1960s and 1970s made it pos-
sible to chemically characterize or “fingerprint”
such materials as obsidian, greenstone, marble, ce-
ramics, copper, lead, and amber. Much effort has
been devoted to the methods used to source arti-
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facts, obtaining results for specific materials and
places, and to their interpretation.

Among the early models proposed to explain
trade are the gravity model, used to describe inter-
action zones in which different sources “compete”
for market share, and falloff curves, in which artifact
frequencies are graphically plotted against source
distance. The shape of the falloff curve is deter-
mined by particular exchange mechanisms, and the
slope or angle of falloff is determined by such factors
as demand, transportation costs, and the availability
of alternative materials. While such simplistic mod-
els may be useful in an exploratory sense, the cir-
cumstances surrounding ancient trade, as represent-
ed in the archaeological record, may have been
quite complex. For example, exchange may have
been sporadic, disrupted at times, or otherwise dy-
namic on a seasonal or other basis; populations and
settlements may have grown or changed size; and
several exchange mechanisms may have been in ef-
fect at the same time. Objects may have moved
alone, as trade or gift items; along with individual
people (traders, craftspeople, or brides); or with
groups (migration, colonization, war, or foraging).
Nevertheless, while interpretations of ancient trade
mechanisms and circumstances may change, the de-
termination of the source of a traded item will al-
ways demonstrate that at least indirect contact exist-
ed between two places and that cultural ideas,
knowledge, and materials not preserved in the ar-
chacological record probably also were moving
about.

Flaked-stone artifacts are among the most com-
mon in the archaeological record and often are
made from materials that do not occur locally (e.g.,
obsidian and flint). They are the products of several
distinct types of behavior, which may have occurred
at different times in different places:

e acquisition of the raw material
® preparation of a core
¢ flaking, trimming, and shaping
* use
* maintenance or modification
¢ disposal
In addition, their presence at a particular site

will have been affected by such variables as the rarity
of the raw material, the number of production
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stages necessary, whether specialists played a part in
production, and how long a tool retained its useful-
ness. Finally, the movement or trade of these stone
artifacts may not have been strictly for their utility
as tools but instead as prestige items used only by
select individuals or under special (such as ritual)
circumstances.

Stone used for axes and other ground, rather
than flaked, tools also was often traded over great
distances in prehistoric Europe, under the con-
straints of a similar set of factors and variables. By
the Iron Age (the first millennium B.C.), however,
stone tools largely were replaced by metal ones, and
by Roman times the stone material most widely
traded was marble, used mainly for sculpture. Be-
sides the complex sociopolitical systems of classical
Greece and Rome that created this demand, large
labor forces and advanced transportation methods
were able to support the trade of many tons of mar-
ble from sources in diverse areas of southern Eu-
rope.

Ceramics are very common at archaeological
sites beginning in the Neolithic period (by the sev-
enth millennium B.C. in southeastern Europe and
somewhat later in the rest of Europe). The finished
product, like flaked, ground, or carved stone, was
the result of significant effort by experienced crafts-
people. Production was even more complex, in that
it involved the acquisition not only of clay, which
probably was available locally, but also of temper
and, in many cases, pigments for painting as well as
tuel for firing. Unlike the attributes of stone tools,
some of the most important properties of ceramics
(form and decoration) were determined entirely by
their makers. While ceramics may have been traded
because of variance in these characteristics, in many
cases it was the contents of ceramic vessels (e.g., am-
phorae) that were the primary materials being trad-
ed over large distances.

Metal artifacts also were the result of consider-
able effort and transformation from the raw ore.
Unlike clay, most metal ores were not readily avail-
able, and it was necessary to expend significant ef-
fort in their acquisition; an even greater amount of
flux and fuel was necessary for the smelting process,
not to mention the furnace and its accessories.
While the subsequent melting of already purified
metal for casting artifacts was less complex and
could have been done in any village settlement,
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smelting would have required greater labor organi-
zation. By the Copper and Bronze Ages (fourth
through second millennia B.C.), both purified met-
als (lead, silver, gold, copper, and tin) and finished,
often alloyed (for instance, bronze) artifacts were
traded over great distances in Europe and the Medi-
terranean. Unlike stone tools and ceramics, metal
artifacts could be entirely recycled and turned into
new objects.

Although stone, ceramics, and metals may be
the most common materials found at archaeological
sites, they were not the only materials traded in pre-
historic Europe, nor are they the only ones for
which one can potentially establish a source. Among
the other trade items that have been studied are
amber, a natural resin, and glass, another pyrotech-
nological product that became common only in the
Roman period. As will become evident, however,
trade studies have focused on ceramics and a few
types of stone and metals because of their properties
that allow artifacts to be matched scientifically with
the source of their raw materials. European trade in
obsidian and copper is discussed in further detail
later.

PRINCIPLES OF PROVENANCE
STUDIES

For a provenance study to be successful, there are
several prerequisites: all relevant sources must be
known; these sources must be characterized in
terms of the physical properties or parameters (e.g.,
mineralogical, elemental, or isotopic composition)
that are to be measured for the artifacts; one or
more properties must be homogeneous within an
individual source; measurable, statistically valid dif-
ferences between sources must exist for one or a
combination of these parameters; and these differ-
ences must be measurable using analytical methods
appropriate for archaeological artifacts. In general,
provenance studies are most successful when the
number of possible geological sources is naturally
limited. While many potential sources may be effec-
tively excluded because of geographic distance (es-
pecially in certain time periods), a situation in which
artifacts from “unlikely” sources are never identified
as such must be avoided. With fewer natural
sources, there is less chance of additional sources re-
maining unknown, there is a smaller total number
of specimens to be characterized (advantageous in
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terms of time and cost), and the likelihood of
finding a parameter that meets the last three prereq-
uisites cited earlier will be much greater. The char-
acterization of obsidian in Europe, the Mediterra-
nean, and the Near East is the classic success story
for just these reasons.

ANALYTICAL METHODS

For stone materials, characterization begins with
macroscopic observations and measurements of
such properties as color, luster, other aspects of ap-
pearance, density, hardness, and refractive index.
One of the few examples where these properties
have been sufficient by themselves to distinguish re-
liably among sources is in Malta and the south-
central Mediterranean, where dark green obsidian is
from Pantelleria and black or gray obsidian most
probably is from Lipari (which only occurs on Lipari
and not the other Aeolian islands). Microscopic ex-
amination of a petrographic thin section, which al-
lows for identification of the mineral grains and in-
clusions, commonly is used both for stone and
ceramic materials, but it is destructive to the artifact,
since a sample at least 1 square centimeter must be
removed. There are many examples where petro-
graphic analysis alone has been enough to distin-
guish lithic sources, for example, greenstones in the
Alpine region and in southern Italy. Some success
also has been achieved in establishing the source of
flint using a combination of macroscopic and micro-
scopic analysis. Petrographic analysis of ceramics
usually cannot identify a particular geological
source unless it has very uncommon mineralogical
characteristics; strong matches, however, can be
made between ceramic artifacts from different sites,
including discards, or “wasters,” from unsuccessful
firings.

Since the early 1960s instrumental methods of
chemical analysis have been used very successfully in
archaeological provenance studies. Obsidian has
proved to be ideal for such studies, although success
also has been achieved with other stone materials,
ceramics, and even certain metals. Numerous differ-
ent analytical methods have been employed with
good results in provenance studies. The most com-
mon elemental methods of analysis currently in use
are neutron activation analysis (NAA), x-ray fluores-
cence spectroscopy (XRF), proton-induced x-ray
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and gamma-ray emission, and inductively coupled
plasma spectroscopy (ICP-S, or just ICP).

Isotopic methods include thermal ionization
mass spectrometry (TIMS), used for precise mea-
surements of the isotope ratios of heavy elements
(e.g., lead and strontium); stable isotope ratio anal-
ysis for light elements (among them, carbon and ox-
ygen); and ICP mass spectrometry (ICP-MS),
which measures the abundance of both elements
and isotopes for a large range of elements. Isotopic
methods are particularly useful for provenance
studies, because elemental composition may be
quite different between a raw material (a metal ore)
and a finished product (a metal artifact), whereas
the relative abundance of the isotopes of most ele-
ments remains unchanged. TIMS has been em-
ployed extensively for lead isotope analyses of cop-
per, lead, and silver objects in the Mediterranean,
while ICP-MS with a laser ablation device is now
being extensively used on a large range of materials.

With all chemical studies, sufficient samples
from each potential source must be analyzed to es-
tablish its variability before artifacts can be reliably
attributed. For Mediterranean obsidian, bivariate
plots of certain trace elements often are sufficient to
assign artifacts to well-defined source groups, but
multivariate statistical analysis is necessary in prove-
nance studies of most other materials.
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OBSIDIAN

The first successful provenance study of obsidian re-
lied on trace element concentrations of barium, zir-
conium, niobium, and yttrium, measured by optical
emission spectroscopy, to differentiate many, but
not all, of the sources in Europe and the Near East
(see map). More detailed examination of the Medi-
terranean sources in the 1970s and 1980s, using
NAA and XRF, was completely successful not only
in attributing artifacts to specific islands (Giali, Li-
pari, Melos, Palmarola, Pantelleria, and Sardinia)
but even in distinguishing among multiple flows in
a single volcanic complex, usually the result of mul-
tiple eruptions over a geologically short span of
time, on some of the island sources and the complex
sources of central Europe and Anatolia. It was only
in the 1990s, however, that the sources in Sardinia
were fully identified and characterized and large
numbers of artifacts were analyzed from many sites
in the central Mediterranean. These studies began
to reveal patterns in the exploitation of the different
obsidian sources and thus emphasized the impor-
tance of assigning artifacts to specific source locali-
ties. In Sardinia, it is possible to distinguish chemi-
cally among several geographically specific sources
in the Monte Arci area. Three (Sardinia A or SA,
Sardinia B2 or SB2, and Sardinia C or SC, each a
chemically distinct subgroup and a physically dis-
tinct flow or outcrop location) were used widely and
have distinctive characteristics that might have been
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important in their exploitation by prehistoric peo-
ples (such as accessibility, size, and quantity of
source material; color, transparency, and luster; and
fracture properties).

Exploitation of the obsidian sources in Anatolia
and on the island of Melos began in the Upper
Palaeolithic period, the latter source demonstrating
that sea travel began very early. While obsidian was
not used prior to the Neolithic in the central Medi-
terranean, by the sixth millennium B.C. it was being
traded several hundred kilometers from the island
sources, reaching as far as southern France, north-
eastern Spain, Dalmatia, and North Africa. Ten or
more artifacts have been analyzed from about fifty
sites in this region and allow for hypothesis testing
and interpretation that was not possible with limited
numbers of analyses. For example, it might have
been expected that, during the Early Neolithic (c.
6000-5000 B.C.), less-organized selection of source
material would result in the use of obsidian tools
from many sources. By the Late Neolithic (c. 4000-
3000 B.C.), however, procurement would have been
better organized, focusing on the glassier Lipari and
SA obsidian and featuring more efficient reduction
technology in the production of cores and blades.
Instead, at such sites as Filiestru Cave in northwest-
ern Sardinia, the use of SB2 obsidian from the west-
ern flanks of Monte Arci declined over four Neolith-
ic cultural periods, while the use of an opaque, less-
glassy type of SC obsidian from the northeastern
part of Monte Arci increased. Type SA is never more
than 20 percent of the assemblage. At the same
time, even though the similar frequencies of the Sar-
dinian sources at sites in Sardinia, Corsica, and
northern Italy is consistent with a down-the-line
type of exchange system, the fact that more than 90
percent of the Sardinian obsidian found at sites in
southern France is of type SA suggests differences
in obsidian use or exchange mechanisms there.

These different obsidian use patterns—both
geographic and chronological—imply that the cul-
tural factors and exchange mechanisms involved in
the life history of Mediterranean obsidian artifacts
were complex. Obsidian may not always have been
dispersed through simple down-the-line transac-
tions from its respective source zones. It also is pos-
sible that maritime contacts between Sardinia and
the mainland were not necessarily routed across the
shortest open-water crossings (from Sardinia to

ANCIENT EUROTPE

TRADE AND EXCHANGE

Corsica to Elba to Tuscany and then northward
along the coast to Liguria and southern France).
Differences in what obsidian tools were used for, es-
pecially if considered in the context of locally avail-
able alternative lithic resources, may correlate with
obsidian selection and can be investigated through
the integration of provenance determination with
typological and use-wear analysis. Continued re-
search in this area will go beyond the documenta-
tion of the provenance and quantity of obsidian that
was exchanged during the Neolithic and will pro-
vide significant contributions to the understanding
of exchange itself and the cultural system in which
it operated.

COPPER

By the Late Bronze Age (c. 1600-1200 B.C.),
bronze tools and weapons were in high demand in
many societies. In the eastern Mediterranean, much
of their production and trade must have been to sat-
isfy the needs of the state-level societies of Greece,
Crete, Anatolia, and Egypt. While the tin sources
are still unclear, archaeological and analytical evi-
dence points to Cyprus (from which the word “cop-
per” is derived) as the most important copper
source in this region. Several sites on the island have
produced evidence for smelting of copper ores, in-
cluding slag, tuyeres, and crucibles.

The best evidence for trade in Cypriot copper,
however, comes from a characteristic style of pure
copper ingot found oft the island. Copper oxhide
ingots, weighing, on average, about 30 kilograms
and resembling the stretched-out hide of an ox
(most likely shaped that way to facilitate carrying),
are known from sites in Cyprus, Crete, Greece, Tur-
key, Israel, Egypt, Albania, Bulgaria, Sicily, and Sar-
dinia as well as the famous shipwrecks at Cape Geli-
donya and Uluburun in Turkey (fig. 1). Most of the
known ingots come from shipwrecks or from coastal
sites, suggesting the importance of seaborne traffic
for their distribution. Excavation of the shipwrecks
at Uluburun and Cape Gelidonya, of the fourteenth
and thirteenth century B.C., has indicated that large
cargoes of copper and tin ingots, glass ingots, ivory,
ostrich eggs, ebony logs, myrrh and frankincense,
and probably resins, olive oil, and wine were trans-
ported regularly over great distances in the eastern
Mediterranean. The personal possessions found on-
board both wrecks point to the Levant as the home
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Fig. 1. Oxhide ingots from the Cape Gelidonya shipwreck.
CoURTESY OF ROBERT H. TYKOT. REPRODUCED BY PERMISSION.

of the crew. The locations of these wrecks and the
main cargo items on board indicate that they were
heading west, while archaeological evidence and an-
cient texts suggest that shipments also must have
headed south to Egypt.

While copper sources also existed in many of
these areas, copper is a refined product, ready for al-
loying and casting, and thus would have been im-
mediately useful and exchangeable for other goods
at any Bronze Age settlement regardless of its loca-
tion. Nevertheless, it also is possible that local cop-
per was used to make “oxhide” ingots, under the
control of Aegean or Levantine prospectors, or sim-
ply to imitate a recognized standard type. Modern
mass spectrometers are sensitive enough to measure
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copper and silver artifacts containing trace quanti-
ties of lead in addition to lead objects. The lead iso-
tope ratios determined for copper artifacts thus can
be matched directly to known ore samples, because
the ratios of the isotopes do not change during the
smelting or refining process, although the quantity
of the element does.

In the last two decades of the twentieth century
an extensive database of lead isotope ratios for cop-
per and other ores throughout Europe and the
Mediterranean was established, and many ingot and
artifact collections were tested. The results obtained
strongly indicate that Cyprus was the source of the
vast majority of the copper oxhide ingots, including
those found in Sardinia, an island with its own sig-
nificant copper sources. At the same time, the lead
isotope ratios for artifacts and other shaped ingots
match those of the local ore sources, although there
is also evidence that artifacts may have been made
of mixed ores or recycled copper and bronze. Since
oxhide ingots (though they are of pure copper)
could not have been made in a single smelting but
must have been remelted, they, too, could have
mixed lead isotope ratios. This possibility has gener-
ated some debate over the reliability of the lead iso-
tope approach, since the mixture of ores from two
different sources might result in values similar to a
third that has not yet been found or documented.
It is always possible that some artifacts were made
from small ore deposits that are now worked out,
but these items should constitute only a fraction of
the overall production, and for the most part, the
analyses of the oxhide ingots have produced very
consistent results. Mycenaean-style ceramics found
at many of the same sites where oxhide ingots have
been found also have been chemically tested and
shown to match Aegean clay sources. Thus, it is so-
cioeconomically likely that copper ingots and many
other materials were traded together with these ce-
ramics and their contents, both by land and by sea.

CONCLUSION

Many lessons can be learned from the few examples
of European provenance studies presented here.
First, the obsidian case study highlights the impor-
tance of complete characterization of all relevant
geological sources before the analysis of archaeolog-
ical artifacts. In addition, the analysis of large num-
bers of artifacts from good archaeological contexts
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lends greater significance to the results obtained and
to their interpretation, which varies geographically
and chronologically. From an analytical perspective,
obsidian is ideal because many techniques can pro-
duce the desired results, and methods that are mini-
mally destructive or nondestructive can be selected.
The second case study, on copper, reveals the great-
er complexity—in terms of both methodology and
interpretation—of studying trade in materials that
have been changed radically from their natural
sources. Nevertheless, when ore sources have not
been mixed, the trade in copper, lead, and silver can
be reconstructed. In both examples (obsidian and
copper), the trade in these particular items must al-
ways be considered in the context of other materials
that also were likely to have been exchanged, keep-
ing in mind that stone, ceramics, and metal are the
main items left behind in the archaeological record.

See also Trade and Exchange (vol. 2, part 7).
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STATUS AND WEALTH

FOLLOWED BY FEATURE ESSAY ON:

In the later prehistory of Europe, archaeological in-
dicators of status and wealth disclose a profusion of
differences among individuals. While differences
can be recognized as early as Upper Palaeolithic
times, it is with the food production economy, set-
tled village life, and the beginnings of the accumula-
tion of quantities of materials that archaeological
signs of differentiation begin to be drawn more
sharply. During the Bronze Age distinctions in sta-
tus and wealth are clear in some groups, but in the
Iron Age (800 B.C. to the Roman conquest) the
most abundant and unmistakable indications of sta-
tus and wealth in prehistoric times appear.

THE ARCHAEOLOGICAL EVIDENCE

Early in the development of European archaeology,
investigators were confronted with the material evi-
dence of differences in status and wealth among the
communities of the prehistoric past. Excavations of
cemetery sites, in particular, showed that different
people were accorded different objects placed in
their burials. For example, in the excavations at the
Early Iron Age cemetery at Hallstatt in Austria,
which took place in the middle of the nineteenth
century, researchers emphasized the distinct inven-
tories among the nearly one thousand burials inves-
tigated. In the latter part of that century, investiga-
tors in diverse parts of Europe explored the large
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burial mounds that mark many landscapes. In some
cases they found quantities of gold, fine bronze, and
pottery vessels from Greece and Italy, and lavish or-
naments. In east-central Europe early discoveries
were made in what is now Slovenia of objects orna-
mented in the style known as Situla art. Researchers
believed that the scenes portrayed on these bronze
vessels and belt plates showed the lives of an elite in
prehistoric society, not the lives of the majority of
people.

Thus, from early in the systematic development
of prehistoric archaeology during the latter half of
the nineteenth century, investigators realized that
societies of later prehistory were differentiated, just
as the societies of nineteenth-century Europe were.
The problem was to understand the principles of
differentiation and the role that differences in status
and wealth played in the functioning of those socie-
ties. Writers used such terms as “king” and “prince”
to characterize the individuals represented in the
richest graves. Before World War 11, models for un-
derstanding and representing the social systems of
which these differentiated individuals were part
tended to be sought in one of two contexts—the
classical world of Greece and Rome and medieval
temperate Europe. Some investigators drew for
their models on the pictures of Greek society pre-
sented by Homer and then by the Classical period
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Greek writers. Others based their reconstructions
on historical accounts of the feudal system in west-
ern and central Europe. Over the past half-century,
approaches have broadened and become more sys-
tematic.

SOCIAL SCIENCE AND SOCIAL
DIFFERENTIATION

Two main approaches to the formation of distinc-
tions in social status and wealth may be distin-
guished. One group of approaches sees these difter-
ences in society as the result of individuals’ and
groups’ aims to promote themselves—to achieve
power and resources greater than those of their fel-
lows. The thinking is that many, if not most, people
desire higher status and more wealth than others,
and some, but not all, are willing to compete to ac-
quire them. Once they achieve such status, they are
unlikely to give it up willingly, and they pass it along
to their descendants, thereby creating a system in
which status and wealth are hereditary.

The second group of approaches views difteren-
tiation in society as a natural consequence of growth
in society’s size and complexity. The larger an orga-
nization becomes, the more energy must be devot-
ed to administering and managing the system. In
this model, the higher status and wealth acquired by
certain people can be understood as social invest-
ment in the management of society as a whole. The
greater differentiation apparent in later prehistory
thus can be explained in terms of larger investment
in infrastructure for coordinating the increasingly
complex economic, social, and political needs of
communities.

These are, of course, highly simplified charac-
terizations of two complex groups of models. In op-
eration, they are not mutually exclusive. They are
useful for suggesting how one might think about
the social role of the status and wealth differences
apparent in later prehistory.

INDICATORS OF STATUS
AND WEALTH

There are three main categories of archaeological
evidence for status and wealth in later European
prehistory. By far the most apparent and most often
discussed is burial evidence. The other two are de-
posits and settlements.
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Buwials. Within this category, three topics can be
identified—grave contents, grave structure and
burial topography, and the funerary ritual. The first
attracted the attention of the earliest researchers,
whereas the second and third received much atten-
tion in the last decade of the twentieth century.

The most basic connection between burial anal-
ysis and the issue of status and wealth is in the quan-
tity and character of material in a grave, the “grave
wealth.” When the rich chamber burials of the latter
part of the Early Iron Age were discovered in south-
west Germany, for example, investigators designat-
ed them Fiirstengraber, or “princely burials.” They
contained gold neck rings, gold bracelets, decorated
daggers and lavish bronze vessels, four-wheeled
wagons, and a variety of other objects that did not
occur in the majority of graves. This concept of the
Fiirstengrab, developed in 1877, has been adopted
throughout Europe. Used in the general sense, the
term means a grave distinguished from the majority
by special goods that usually include gold orna-
ments and bronze vessels and often weapons and ve-
hicles.

In the Early Iron Age of temperate Europe the
archaeological evidence shows remarkably similar
developments of richly outfitted burials in distinct
regions, especially between 600 and 400 B.C. Most
thoroughly investigated are those in west-central
Europe, but similar groups occur in Iberia, Bohe-
mia, various parts of the former Yugoslavia, and the
lands north of the Black Sea. Specific forms of ex-
pression of status and wealth vary regionally. For ex-
ample, characteristic of the graves in west-central
Europe are gold neck rings and other ring jewelry
and four-wheeled wagons, whereas in the Scythian
region north of the Black Sea gold scabbards and
horses and their harness equipment are standard.

This basic dichotomy between rich graves and
others has dominated discussion of status and
wealth in late prehistoric Europe. Researchers are
not always precise as to what they mean by rich
graves. Most often the distinction between graves
considered rich and other graves is qualitative: if
certain objects are present, such as gold neck rings
and imported bronze vessels, the grave is considered
rich. The distinctions rarely are sharply defined,
however. Another approach is quantitative, estab-
lishing means for calculating the total value of ob-
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jects in a grave or the energy expended in manufac-
turing or otherwise acquiring them.

Furthermore, the meaning of the rich graves
themselves, the relationships between them and
other burials, needs to be considered. Traditionally,
in the interpretation of rich Iron Age burials, inves-
tigators have assumed that grave wealth mirrors sta-
tus and wealth in society—that is, that people bur-
ied in rich graves were rich and powerful
individuals, and people in modest graves were typi-
cally farmers. Until the last decades of the twentieth
century, this assumption lay at the base of nearly all
interpretations of grave wealth and social systems.

Studies in the United States and Britain have
challenged this assumption. People do not bury
themselves. The placement of objects in a grave was
done not by the deceased but by his or her survi-
vors. People may leave instructions about how they
wish to be buried, and in some instances they even
oversee the construction of their burial monuments
during their lifetimes, but the final disposition of
the burial ultimately is the result of choices and de-
cisions made by other people.

Grave goods may be not so much a reflection of
society as agents in the creation of society. Many ar-
chaeologists, as well as cultural anthropologists,
have become concerned with the way in which peo-
ple use material culture in social negotiation. Mate-
rial culture is understood as an active agent for social
action and manipulation. From this perspective, the
choices made in the outfitting of a burial may result
from conscious efforts on the part of those conduct-
ing the ceremony to represent status in a particular
way, perhaps to strengthen the political position of
a particular group of survivors.

Rich burials are not characteristic of all phases
of the Iron Age, nor do they occur in all regions. In
places where richly outfitted burials are common in
the period 600—400 B.C., such as west-central Eu-
rope and Bohemia, from the following centuries
there are very few such distinguished graves. Some
investigators have noted that the conditions that
stimulate expression of status through lavish burials
are times of unusual social competition. Put in sim-
ple terms, when social and political circumstances
are relatively stable, people who possess special sta-
tus and wealth do not need to display it in highly
visible ways. When conditions are unstable, howev-
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er—because of unusually rapid social change or be-
cause of a new factor, such as intensified relations
with outside groups—special displays of status and
power serve to promote particular interests over
others. In this more active interpretation of rich
graves, they are indicators of social change more
than of existing differences in status and wealth. If
this model is correct, the distribution of richly out-
fitted burials through time and space may indicate
situations of upheaval and those of relative stability.

The significance of rich burials in special con-
texts also must be considered. Most of the richly
outfitted graves of Iron Age Europe are associated
with settlements that were larger than most, that
were defended by walls, and that show substantial
manufacturing and commercial activity but were sit-
uated in regions of good agricultural potential. In
other circumstances rich graves may have a different
significance. The cemeteries at the salt-mining com-
plexes at Hallstatt and on the Diirrnberg, both in
Austria, include many graves that are richer than av-
erage Iron Age burials. Ludwig Pauli, a distin-
guished German specialist in Iron Age archaeology,
has suggested a special explanation for this wealth.
Clearly, the extraction and trade of rock salt repre-
sented a profitable enterprise in Iron Age Europe.
Pauli argues that in agricultural communities suc-
cessful farmers probably would invest profits in their
land or livestock. Salt miners had no such resources
to invest in, so they invested in bronze ornaments
and vessels, gold jewelry, Etruscan bronze vessels,
and gold, amber, and glass ornaments, with which
they were buried. Following Pauli’s argument, rich
graves at Hallstatt could not directly be compared
with those at the Heuneburg because the bases of
economic life and wealth were fundamentally differ-
ent. Thus, each situation needs to be considered in-
dependently.

The contents of some graves suggest a special
status that is different from the status attributed to
others. A woman’s grave dating to about 400 B.C.
found at Giindlingen, near Freiburg in southwest
Germany, contained a unique assemblage of objects
that probably served as amulets or charms. A bronze
bracelet decorated with human faces suggests that
the woman possessed above-average status in her
community, but the deposit of charms is unique.
Next to her lower left leg (probably originally
placed in a leather or textile bag) were a small
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bronze figure of a bull, a geode, a once broken but
repaired water-worn piece of limestone with a natu-
ral hole in the center, two dog jaws, a miniature
bronze knife, a pebble the size and shape of a hen’s
egg, and two amber beads. These were all categories
of objects that, in medieval and modern times, have
served as magical devices. Archaeologists have sug-
gested that this woman was a magician or healer,
her special status represented by this unusual set of
objects in her grave.

Relatively little attention has been paid to un-
derstanding patterns of status and wealth suggested
by graves other than those in the richest category.
There has been a tendency to think of burial evi-
dence in later prehistory as either belonging to the
richest category or not. After the disappearance of
the rich category of graves in much of temperate
Europe after 400 B.C., most of the landscape is char-
acterized by flat-grave cemeteries with burials that
show much less differentiation. In one important
study based on cemeteries dating between 400 and
200 B.cC. in Slovakia, however, Jozef Bujna, a spe-
cialist in the Iron Age archaeology of eastern Eu-
rope, demonstrated that although the differences in
grave wealth are not as clear as in the earlier con-
texts, they are still very real.

Bujna identified five categories of graves. In the
first were men’s graves with sets of weapons, per-
sonal ornaments, and pottery and women’s graves
with bronze link belts, brooches, ring jewelry, and
glass beads. In the second were men’s graves with
single weapons and women’s graves without link
belts but with a few bronze, iron, and glass orna-
ments. The third consisted of men’s graves with no
weapons and small quantities of ornaments and pot-
tery and women’s graves with few ornaments. The
tourth category comprised graves that contained
only pottery. In the fifth were graves with no grave
goods at all. The significance of this study is that it
shows that significant variation occurs even in ceme-
teries that can appear to be quite uniform.

During the final century B.C., at the time when
interactions with the Roman world intensified
among communities throughout temperate Eu-
rope, richly outfitted graves again became common.
They share features with the rich graves of the Early
Iron Age, but they also differ in important ways.
Along the Rhine this new group is characterized by
weapons and wagons and in southeast Britain by
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Roman tableware and amphorae, as in the burials at
Welwyn, north of London.

Grave structure and burial topography also are
key. In addition to the wealth of objects placed in
graves, the situation of the grave is an important fac-
tor in assessing status and wealth. Rich grave goods
tend to correlate with wooden burial chambers,
large pits in the ground, and large and sometimes
complex mounds above them. Chambers and
mounds represent expenditure of labor and thus can
be understood in terms similar to those of display-
ing precious objects in the grave. If the construction
of rich burial assemblages is seen from the perspec-
tive of the survivors, who were using material cul-
ture to create their positions in the social system,
then the construction of the chamber and the
mound can be understood in the same way. The
mound has the additional significance of being a
permanent monument on the surface. Graves set
underground disappear from the sight of the living;
only the funeral ceremony can be remembered. A
mound constructed above the grave, however, re-
mains a visible monument for the living, a way for
them to be reminded of the funerary ritual and its
significance for establishing present social circum-
stances. The mound may be a permanent memento
of how those in power established their legitimacy.
In Scandinavia stones often were set in the shape of
a ship over richly outfitted burials.

With the recent discoveries of the life-size stone
statues at Vix in eastern France and the Glauberg in
central Germany (fig. 1), it has become apparent
that monumental sculptures of people are signs of
status and wealth. In those two cases the statues
show the same personal ornaments as those of the
individuals buried in the rich graves near which the
statues were erected. Stone sculptures have been
found with other Early Iron Age burial mounds as
well (e.g., Hirschlanden, Hochdorf, and Kilch-
berg), but many of these sculptures are not as clearly
representations of specific individuals.

In many cemeteries, mounds are of very differ-
ent sizes. A good example is the Early Iron Age
cemetery at Kleinklein in southern Austria, where
mound sizes vary from quite large to extremely
small. Members of the living community whose an-
cestors were buried in those mounds were reminded
constantly of whose ancestors were buried under
large mounds and whose under small ones.
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Fig. 1. Stone statue from the Glauberg in Germany, found
associated with a rich burial in a mound that was part of a
complex constructed landscape. HESSISCHES LANDESMUSEUM
DARMSTADT. REPRODUCED BY PERMISSION.

In some large communal mounds, the topogra-
phy of grave arrangement expressed information
about the social system. At the huge Magdalenen-
berg tumulus near Villingen in southwest Germany,
the large central grave was set inside a wooden
chamber and covered with a cairn of stones. In the
outer parts of the great covering mound, 126 subse-
quent burials containing members of the communi-
ty were arranged concentric to the central chamber
burial. These later graves all were outfitted very
modestly. Here the status and power of the individ-
ual in the center were expressed through the topo-
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graphic relationship between that grave and the
others in the mound.

Archaeologists now have turned their attention
to examining evidence pertaining to the funerary
ritual of which the burial was a part. The grave that
the archaeologist excavates is the material expres-
sion of a final stage in a funeral ceremony. Studies
of mound construction and of landscapes around
burial mounds have yielded promising new infor-
mation about the structure and character of these
rituals. The effort devoted to such rituals can pro-
vide significant data about the status and wealth of
the deceased.

At Hochdorf, through examination of the
structure of the mound, Jorg Biel has been able to
draw important conclusions about the ritual activity
that preceded the placing of the dead man in the
grave chamber. At Vix archaeologists have excavat-
ed an enclosure near the rich grave, at which cere-
monies apparently were performed in connection
with the burial. Studies at the Glauberg, near Frank-
furt in Germany, have revealed a complex set of
earthworks constructed for the funerary ceremony.
In the Ukraine great quantities of feasting debris
from the ditches around the outside rim of the great
kurgans (eastern European burial mounds) attest to
lavish ceremonies performed on the occasion of the
burials in those monuments.

Deposits. Deposits of precious objects in pits in the
ground and in bodies of water also are understood
as expressions of status and wealth. Interpreting
these finds is more difficult than interpreting graves
because of the lack of clear evidence of the link be-
tween a person or a group and a particular deposit.

From the end of the prehistoric Iron Age, a sub-
stantial number of hoards of precious metal have
been found in temperate Europe. Their character
varies, but they most often include gold coins, silver
coins, ring jewelry, or combinations of these materi-
als. A series of deposits from the final century B.C.
contain a regular set of gold objects—a neck ring
and two bracelets and sometimes coins of local or
Roman origin. Among the best documented of
these ring-and-coin deposits are those from Nieder-
zier in northwest Germany and Tayac in southwest
France. In the central regions of the continent,
hoards of gold coins are common, often with hun-
dreds of little-used coins in a single deposit. Com-
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parable and roughly contemporaneous finds from
Britain include the gold, silver, and bronze rings,
coins, and bars, totaling some 40 kilograms, found
in eleven pits at Snettisham in East Anglia (fig. 2).
At Llyn Cerrig Bach in Wales one deposit contained
a variety of objects that one might expect to find in
rich burials, including swords, spears, shields, caul-
drons, and ornate fittings for horse harnesses and
chariots. In the year 2000, near Winchester, two
sets of gold jewelry, including neck rings, fibulae,
and bracelets, were discovered. Although the char-
acter of these deposits varies, many contain objects
that in other contexts appear in rich graves, but in
times and places in which outfitting rich graves was
not customary they were buried as deposits.

The majority of these precious metal deposits
were made in contexts in which richly outfitted
burials were rare or unknown. This display of wealth
in the form of gold rings and coins is similar to the
expression of wealth as gold in rich burials. The fre-
quency of the combination of neck ring and two
bracelets suggests a link with the gold jewelry that
accompanied many persons in rich graves. Very little
is known about the circumstances or the procedures
through which precious items were deposited. Like
the investigations of the landscapes around wealthy
burials, future research on the land surrounding
these precious metal deposits may provide informa-
tion about the performances that accompanied
these deposits.

Settlements. Compared with the evidence from
graves and deposits, little settlement evidence for
status and wealth distinctions has been identified.
Hilltop settlements enclosed by walls of earth,
stone, and timber often are regarded as settlements
of elites, but in most cases there is little direct infor-
mation that people with greater status and wealth
inhabited hilltop locations. For the most part in
later European prehistory, researchers lack indica-
tions of unusually lavish or large residences associat-
ed with status, such as are recognizable in other ar-
chaeological and historical contexts. Several
investigations show that such patterns are present,
though they often are subtle.

At Hodde in Denmark excavations showed that
among the twenty-eight dwellings within the settle-
ment enclosure, one, which was separated from the
rest of the settlement by its own enclosing fence,
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Fig. 2. Gold and silver rings from pit L at Snettisham. ©
COPYRIGHT THE BRITISH MUSEUM. REPRODUCED BY PERMISSION.

was built more sturdily that the others. Sherds of
pottery found with it were of finer ware than the
pottery in the rest of the settlement. The excavator,
Steen Hvass, has interpreted these distinctions to
indicate that this was the residence of a family of
higher status than the other members of the com-
munity.

In her excavations at the Early Iron Age settle-
ment at Geiselhoring in  southern Germany,
Cordula  Naglier-Zanier identified significant
changes in the physical structure of buildings and
enclosing fences during the occupation from about
750 to 625 B.C. In the third phase, for example, the
number of dwellings inside the settlement enclosure
was reduced, although the larger size of the enclo-
sure indicates a greater commitment of labor for the
benefit of a smaller number of people. In the fourth
and final phase, there is evidence that the enclosure
was given a more grandiose character, with bastions
constructed along the ditch to create a visually strik-
ing boundary. These series of changes in the struc-
ture of the settlement can be interpreted as an in-
creasing status display on the part of the resident
families.
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Another indicator that settlement evidence has
much to contribute to the understanding of differ-
entiation in status and wealth is the remarkable dis-
covery at Gussage All Saints in southern England.
The size and physical layout of the settlement are
typical of small farming communities of Late Iron
Age Britain, but at Gussage the excavators found
abundant evidence of the production of ornate
bronze fittings for chariots, vehicles used by the
elite. This finding raises important questions about
the relationship between small farming communi-
ties and the elites that possessed and used the elabo-
rate chariots of this period. Could high-status indi-
viduals have been inhabitants of these very modest
settlements? Or were the farming and craft-working
communities merely closely linked with elites, for
whom they produced objects that displayed status
and wealth?

ARCHAEOLOGICAL INDICATORS
AND SOCIAL SYSTEMS

The interpretation of all of these indicators of status
and wealth ultimately depends on the investigator’s
ideas about the nature of prehistoric society. These
ideas can be implicit—in some cases the investigator
can be unaware of the assumptions he or she makes.
Alternatively, they can be explicit—considered and
stated.

For interpreting the rich burials of the Early
Iron Age, many investigators have applied a model
based on the Middle Ages, implicit in the coining
of the term Fiirstengrab in the nineteenth century.
In the 1970s and 1980s certain archaeologists
adopted the social framework introduced by the
American cultural anthropologist Elman Service,
examining late prehistoric societies from the per-
spective of his delineation of a chietdom. In one in-
fluential study, Susan Frankenstein and Michael
Rowlands developed a prestige-goods model for the
circulation and consumption of valued objects in
Early Iron Age Europe. Some archaeologists have
adopted core-periphery frameworks to understand
the social changes at Early Iron Age and Late Iron
Age centers, with the Mediterranean societies repre-
senting the cores and the smaller-scale societies of
temperate Europe the peripheries. One debate re-
volves around the contexts from which models
should be drawn for the study of status, wealth, and
social organization in late prehistoric Europe. The
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question is whether these models should be based
on societies that are close to the Iron Age societies
in time and space, such as the classical societies of
the Mediterranean or those of early medieval Eu-
rope, or on more general ethnographic models
drawn from different parts of the world.

See also Hochdorf (vol. 1, part 1); Hallstatt (vol. 2, part
0); Vix (vol. 2, part 6); The Heuneburg (vol. 2, part
0); Iron Age East-Central Europe (vol. 2, part 6);
Winchester (vol. 2, part 7).

BIBLIOGRAPHY

Arnold, Bettina. “The Material Culture of Social Structure:
Rank and Status in Early Iron Age Europe.” In Celtic
Chiefdom, Celtic State. Edited by Bettina Arnold and D.
Blair Gibson, pp. 43-52. Cambridge, U.K.: Cambridge
University Press, 1995.

Brun, Patrice, and Bruno Chaume, eds. Vix et les éphémeéres
principantés celtiques. Paris: Editions Errance, 1997.

Bujna, J. “Spiegelung der Sozialstruktur auf laténezeitlichen
Griberfeldern im Karpathenbecken.” Pamitky Ar-
cheologické 73 (1982): 312—431.

Carr, Gillian, and Simon Stoddart, eds. Celts from Antiquity.
Cambridge, U.K.: Antiquity Publications Ltd, 2002.

Collis, John. “Reconstructing Iron Age Society.” In Europe
in the First Millenninm B.Cc. Edited by K. Kristiansen
and J. Jensen, pp. 31-39. Sheffield, U.K.: J. R. Collis
Publications, 1994.

Dietler, Michael. “Early “Celtic’ Socio-Political Relations:
Ideological Representation and Social Competition in
Dynamic Comparative Perspective.” In Celtic Chief-
dom, Celtic State. Edited by Bettina Arnold and D. Blair
Gibson, pp. 64-71. Cambridge, U.K.: Cambridge Uni-
versity Press, 1995.

Frankenstein, Susan, and Michael J. Rowlands. “The Inter-
nal Structure and Regional Context of Early Iron Age
Society in Southwestern Germany.” Institute of Archae-
ology Bulletin 15 (1978): 73-112.

Frey, Otto-Herman, and Fritz-Rudolf Herrmann. “Ein
frithkeltischer Fiirstengrabhtigel am Glauberg im Wet-
teraukreis.” Germanin 75, no. 2 (1997): 459-550.

Hedeager, Lotte. Iron-Age Socicties: From Tribe to State in
Northern Europe 500 B.C. to A.D. 700. Translated by
John Hines. Oxford: Blackwell, 1992.

Kossack, Georg. “Prunkgriber: Bemerkungen zu Eigen-
schaften und Aussagewert.” In Studien zur vor- und
[friihgeschichtlichen Avchiologie: Festschrift Joachim Wer-
ner zum 065. Geburtstay. Edited by G. Kossack and G.
Ulbert, pp. 3-33. Munich: C. H. Beck, 1974.

Krausse, Dirk. “Der ‘Keltenfiirst” von Hochdorf: Dorfil-
tester oder Sakralkonig? Anspruch und Wirklichkeit der
sog. kulturanthropologischen Hallstatt-Archiologie.”

ANCIENT EUROTPE



Avrchiologisches Korrespondenzblare 29 (1999): 339-
358.

Kristiansen, Kristian. Europe before History. New York: Cam-
bridge University Press, 1998.

Moscati, Sabatino, ed. The Celts. New York: Rizzoli, 1991.

Pearson, Michael Parker. The Archaeology of Death and Buri-
al. College Station: Texas A&M University Press, 1999.

Roymans, Nico. Tribal Societies in Northern Gaul: An An-
thropological Perspective. Amsterdam: University of Am-
sterdam, 1990.

Stead, Tan M. “A La Té¢ne IIT Burial at Welwyn Garden
City.” Archaeologin 101 (1967): 1-59.

Steuer, Heiko. Friihgeschichtliche Sozialstrukturen in Mit-
teleuropn. Gottingen, Germany: Vandenhoeck & Ru-
precht, 1982.

Verger, Stephane. “De Vix a Weiskirchen: La transformation
des rites funéraires aristocratiques en Gaule du nord et
de Dest au Ve siécle avant J.-C.” Mélanges de PEcole
frangaise de Rome, Antiquité 107, no. 1 (1995): 335—
458.

Wells, Peter S. Beyond Celts, Germans, and Scythians: Ar-
chaceology and Identity in Iron Age Europe. London:
Duckworth, 2001.

PETER S. WELLS

HOCHDORF

In the village of Hochdort, north of Stuttgart in
southwest Germany, a richly outfitted Early Iron
Age burial was discovered in 1977 and excavated in
1978 and 1979. Excavation revealed one of the
best-preserved Early Iron Age burials in Europe.
The great majority of rich graves of this period had
been robbed in ancient times by people who tun-
neled into the center of mounds where the primary
graves were situated, and archaeologists usually find
only minor items left behind by the looters and
sometimes fragments of lavish burial goods. The
Hochdorf burial escaped this fate, perhaps because
of the special arrangement of layers of timbers and
stones above the chamber.

Excavation showed that the mound originally
had been about 60 meters in diameter, with a circle
of stones defining its perimeter. It probably stood
about 6 meters high. Underneath the center of the
mound was a hole 11 by 11 meters and 2.5 meters
deep. Inside was a square chamber 7.5 meters on a
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side built of oak timbers, and inside that was anoth-
er oak chamber 4.7 meters on a side. The spaces be-
tween the chambers and above the outer chamber
were packed with stones weighing a total of 50 met-
ric tons.

Hochdorf is one of about forty richly outfitted
graves known from Early Iron Age west-central Eu-
rope, but it is unusual in being undisturbed. In the
meticulous excavation by Jorg Biel, the skeletal re-
mains of a man of about forty years of age and 1.85
meters (a little over six feet) tall were found on a
unique bronze couch arranged against the western
wall of the chamber. The couch is 2.75 meters long
and made of six sheets of bronze riveted together
and supported by bronze rods. Eight bronze figures
of women, all with small wire earrings and coral-
inlaid lines of holes marking positions of bracelets,
necklaces, leg rings, and belts, support the couch.
Their feet rest on the axles of wheels, allowing the
couch to be rolled along the ground. On the back
of the couch are scenes in repoussé, two showing
men wielding swords and shields and standing on
wagons drawn by pairs of horses and three showing
pairs of men facing each other holding swords
aloft—perhaps fighting or dancing. The deceased
man rested his head on a pillow of plaited grass, and
under him were textiles woven from hemp, badger
hair, and horsehair as well as furs of badger and
other mammals.

Other objects in the grave include personal or-
naments, a wheeled vehicle, and feasting equip-
ment. The man was outfitted lavishly with gold or-
naments, about 600 grams altogether. Around his
neck was an ornate neck ring of sheet gold, decorat-
ed with four rows of tiny horse-and-rider motifs. He
wore two gold fibulae—brooches with pins and
springs that worked like modern safety pins—a gold
bracelet, and a large decorated gold plate on the
front of his belt. Even his leather shoes were deco-
rated with geometrically ornamented gold. On his
belt he wore an iron dagger, the hilt and scabbard
of which were covered with sheet gold. A cloth bag
on the man’s chest contained a nail trimmer and
three fishhooks. Also with him were a quiver and
fourteen arrows, an iron razor, and a wooden comb.

No remains of his clothing could be identified,
except for a conical hat made of birch bark and dec-
orated with incised patterns similar to those on his
gold belt plate. The birch-bark hat matches in shape
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the hat on a life-size sandstone statue found next to
a burial mound at Hirschlanden, 6 kilometers to the
south-southeast, suggesting that perhaps this rarely
preserved object was a special sign of status and au-
thority.

Along the eastern wall of the chamber was a
four-wheeled wagon (largely covered with sheet
iron), 4.5 meters in length (including its pole). With
it were a yoke of maple wood for attaching two
horses, along with bronze harness fittings. On the
wagon were nine bronze plates, three basins, and an
axe.

Matching the bronze plates in number were
nine drinking horns that hung on the south wall of
the chamber. One, 1.23 meters long, was made of
iron with sheet-gold bands around it. The other
eight were smaller, made from horns of aurochs
(wild cattle), and also decorated with gold bands. At
the northern end of the couch was a bronze caul-
dron fashioned in a Greek workshop, decorated
with three cast bronze lions lying around the rim.
One is different in style from the other two and may
have been made locally to replace a missing original
figure. The diameter of the cauldron was 1.04 me-
ters, and it could hold about 500 liters. Analysis of
residue on the bottom suggests that it contained a
beverage such as mead, made from plants that ripen
in late summer, perhaps indicating the season of the
burial. With the cauldron was a small gold bowl.

Many fragments of textile survived in contact
with metal objects. Besides the fabrics on the couch,
specialists have identified textiles dyed bright red
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and blue, often in complex geometrical patterns,
hanging on the chamber walls and wrapping the
man’s body, the couch, the cauldron, and the
wagon. The style of both locally made objects and
the imported Greek cauldron indicates that the man
was buried ¢. 550 B.C.

There is debate concerning the question of the
identity of this man, buried in such a lavish style.
The answer depends upon how the social and politi-
cal system of which he was a part is understood.
Current interpretations consider individuals buried
under large mounds, in elaborate wooden chambers
with abundant gold, feasting equipment, and links
with the Mediterranean societies as chieftains in so-
cieties in which ranking was important to the eco-
nomic and social functioning of communities.

See also Status and Wealth (vol. I, part 1); Greek
Colonies in the West (vol. 2, part 6); Vix (vol. 2,
part 0).
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Archaeologists have long been interested in the lives
of prehistoric women and men. Many of these dis-
cussions are based, however, on uncritical general-
izations, such as the idea that men make stone tools
and women weave cloth. A surprising amount of ar-
chaeological literature is vague about the actual
people using stone tools, building houses and
tombs, firing pottery, and so forth. Much of the lit-
erature is dominated by an androcentric (that is,
male-focused) bias that relegates women to passive
and often invisible roles in past societies. An explicit
interest in gender in archaeology developed in the
late 1970s, associated with post-processual archae-
ology; this broad school of thought emphasizes,
among other things, the importance of individuals
in prehistory and the diverse and potentially con-
flicting roles and interests of individuals within each
ancient community. Another inspiration for an “en-
gendered archaeology” is the development of femi-
nism as a sociopolitical movement within universi-
ties and in the wider society.

Engendered archaeology began with a focus on
discovering women in the past, inspired by the real-
ization that traditional archaeological accounts fo-
cused almost exclusively on the activities of men. By
the beginning of the twenty-first century the topic
had expanded to include a broader interest in gen-
der as a theoretical topic and in the interrelation-
ships of men, women, and others in past daily lives.
While the majority of authors on the topic have
been female, the number of men writing about gen-
der has increased as the topic has become incorpo-
rated into mainstream research.
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In Europe, Scandinavian scholars pioneered
gender studies in archaeology in the late 1970s. In
addition archaeologists working at Anglo-American
universities have been major contributors. By the
late 1990s the field had matured to the point where
several published overviews were available. For Eu-
ropean archaeology specifically, Women in Prehisto-
7y by Margaret Ehrenberg, Gender and Archaeology:
Contesting the Past by Roberta Gilchrist, and Gen-
der Archaeology by Marie Louise Stig Sarensen are
starting points for inquiry from authors who take di-
verse points of view. Another significant area of en-
gendered research is the examination of women’s
status and participation in the work world of archae-
ology. Chapters in Excavating Women: A History of
Women in  European Archaecology by Margarita
Diaz-Andreu and Serensen show that different na-
tional traditions of scholarship as well as idiosyncra-
sies of individual life histories have influenced
women’s participation in archaeology as a career.

WHAT IS GENDER?

As archaeological interest in gender expanded be-
yond simply seeking evidence for women’s activities
in the past, the major theoretical discussion has
been about the definition of gender itself and the
complex interrelationships of gender, sex, and sexu-
ality. In Gender and Archaeology, Gilchrist defines
gender as “cultural interpretation of sexual differ-
ence,” while Serensen, in Gender Archaeology, em-
phasizes that “gender is a process, a set of behavioral
expectations, or an affect, . . . not a thing.” Clearly
different authors emphasize different aspects.
Throughout the 1980s and 1990s there was a rea-
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sonable consensus on differentiating sex and gen-
der: the former refers to biological characteristics,
while the latter refers to cultural interpretations of
biological categories and characteristics. As a theo-
retical concept gender includes, at a minimum, gen-
der identity, the defining characteristics of different
genders in a society; gender role, the culturally de-
fined appropriate activities and behaviors associated
with each gender; and gender ideology, the symbol-
ic values assigned to each gender. Regarding gender
identity, scholars emphasize that despite conven-
tional understandings of modern Western society,
more than two genders can exist within a society,
and they probably did in prehistoric cultures. Fol-
lowing ethnographic research, these other groups
are known variously as third genders, berdache, or
two-spirit, among other terms.

By the end of the 1990s scholars were challeng-
ing this conceptualization of “sex = biology/gender
= culture.” They argued that sex and gender are cul-
turally constructed; that there is more biological
variation in human primary and secondary sexual
characteristics than is widely understood; and that
the dominant model of two dichotomous sexes is a
culturally specific conceptualization, which is found
in Western societies only since the eighteenth cen-
tury. It is unclear at present how this theoretical de-
velopment will become incorporated into archaeo-
logical practice. In addition there is expanding
interest in sexuality and sexual orientation in prehis-
tory.

While these diverse conceptualizations of sex,
gender, and sexuality enrich archaeological scholar-
ship, it also has been argued that identification of
“third genders” can simply be another, albeit theo-
retically more sophisticated, way to deny visibility to
women in the past. This discussion is particularly
relevant to analysis of mortuary remains, especially
those where the osteological (bone) identification
of the sex of the skeletal remains conflicts with the
cultural identification of the gender associations of
the grave goods.

SOURCES OF DATA

The most important archaeological sources of data
are skeletal remains, artifacts, and structures of mor-
tuary remains; figurines, sculptures, and representa-
tions in rock art of human figures; architectural pat-
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terning of houses and tombs; and spatial
distributions of artifacts and features within domes-
tic sites and between domestic and nondomestic
sites (e.g., ritual, extractive, and so on). In addition,
collaboration with scholars in anthropology, histo-
ry, and biology is important for the study of gender.
New DNA and chemical analyses of skeletal remains
give promise of evidence about migration patterns
of populations and genetic relationships between
individuals in a tomb or cemetery. The early classical
authors, such as the Greek Stoic philosopher Posi-
donius, Julius Caesar, and the Roman historian
Cornelius Tacitus, also provide information about
gender roles and relationships. These sources can-
not be taken at face value and must be interpreted,
but they are important complementary data sources
for the Iron Age. It remains a contested question
how far back in time they should be applied. For
later periods some researchers use medieval written
sources as complementary data, whereas other
scholars have turned to sagas, mythology, and folk-
lore.

Ethnographic data from traditional societies
across the globe also have been influential. Regard-
ing gender, ethnographic evidence underlies broad
generalizations about the division of labor, produc-
tion of material goods, status of women in different
political systems, and role of women in ritual, for ex-
ample. While these generalizations sometimes are
simplistic and may be based on an uncritical use of
the source material, it would be foolish to eliminate
ethnographic data from research. These data pro-
vide an enriched understanding of the variations in
human cultures and societies and may help establish
diverse cross-cultural patterns that assist in inter-
preting the archaeological record. Close reading of
ethnographic literature can provide counterexam-
ples to entrenched androcentric assumptions.

Despite the theoretical literature about the sub-
tleties of gender, sex, and sexuality, most empirically
based literature on gender focuses straightforwardly
on women and men and their activities, statuses,
and relationships in different prehistoric settings.
Although the traditional chronological terms prob-
ably oversimplify the cultural developments of pre-
historic Europe, they provide a convenient frame-
work for reviewing gender research.
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MESOLITHIC

For the Mesolithic period (beginning about 9000
B.C. and ending between 7000 and 4000 B.C., de-
pending on the area of Europe), research relies sig-
nificantly on ethnographic analogy with foraging
peoples. Stone tools dominate the archacological
record. A division of labor often is assumed between
men who hunt and women who gather plant foods,
bird eggs, and shellfish. Hunting usually is assigned
more cultural importance, and stone tools almost
always are assumed to have been produced by men,
although the ethnographic record is in fact not ho-
mogeneous on this point. Joan Gero points out that
women who moved around the countryside inde-
pendently, actively gathering more than half the
diet, preparing most of the meals as well as creating
clothing, basketry, housing, and other items of ma-
terial culture were hardly likely to have waited for
men to fashion the tools they used every day. There
is nothing about the physical demands of stone tool
production that women could not have accom-

plished.

During the Mesolithic recognizable cemeteries
appeared. Much discussion of these cemeteries fo-
cuses on the question of whether or not incipient
ranking appears in the Mesolithic, presaging social
developments in later periods. The grave goods may
include stone, bone, and shell objects. Evidence
from Brittany and from southern Scandinavia sug-
gests that in some situations gender is highlighted
symbolically in grave structure and grave goods, but
in other cases mortuary practice does not differenti-
ate between men and women. In some cases burials
indicate more differences between adults and juve-
niles than between men and women. Evidence for
any kind of ranking is limited, however, unless one
assumes—as some archaeologists do—that certain
objects, such as axes, have an intrinsically superior
symbolic value.

Certain Mesolithic burials from Sweden and
southwestern Russia, which are atypical in burial
posture and artifact richness and which mix male-
associated and female-associated grave goods, may
be of shamans, individuals who held both special re-
ligious powers and distinctive gender positions in
the society. Robert Schmidt reviews ethnographic
evidence from northern Eurasia that suggests sha-
mans often were people who did not fit into dichot-
omous conceptions of sex, gender, or sexuality.
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Some were transvestites, some were intersexual,
others were believed to change from male to female
or from female to male, and still others participated
in both heterosexual and homosexual encounters.

Lepenski Vir, along the Danube River in the
former Yugoslavia, is a well-known Late Mesolithic
site (c. 4500 B.C.) with numerous house founda-
tions, burials, and unusual carved stone boulders
often interpreted as ritual objects. The excavators
describe a prehistoric culture in which women were
passive and men were the active players in subsis-
tence, leadership, art, and ritual. Russell Handsman
posits, however, that this androcentric interpreta-
tion ignores what must have been the diverse, active
contributions of women. He interprets the changes
in the architectural remains over time (perhaps ex-
tending into the earliest Neolithic) as demonstrat-
ing growing inequality between lineages and ex-
panding elaboration of the domestic sphere,
perhaps indicating an increasing symbolic valuation
of the domestic activities of women.

NEOLITHIC

During the Neolithic period (approximately 7000-
3000 B.c., but earlier in southeastern Europe and
later in the northwest), cultivation and husbandry of
domesticated plant and animal resources became
dominant, permanent villages were established,
population sizes increased, and new types of materi-
al culture, especially pottery, gained importance.
There was significant regional variation in the mate-
rial culture and social and cultural organization of
Neolithic societies in Europe, and gender has im-
portant implications for each of these topics.

There is a vast literature on the beginnings of
the Neolithic in Europe, debating the relative im-
portance of climate change, local innovation, migra-
tion, and other causal factors. Gender has not been
integrated explicitly into these discussions, but in-
novation usually is implicitly assigned to men. In the
North American context, Patty Jo Watson and Mary
C. Kennedy point out that the logical conclusion of
the assumption that women were plant gatherers in
preagricultural periods is that they were the most
knowledgeable about plant species and life cycles
and thus most likely the innovators in terms of culti-
vation of domesticated plants. While the situations
are not identical (e.g., domesticated animals are
present in Europe but not in North America), these
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authors emphasize that in any convincing analysis
women must be recognized as active participants in
daily life. There are no reasons to expect that
women would be less innovative than men, and the
unspoken presumption that child care somehow ab-
sorbed all of women’s time and creativity is simply
wrong. In fact even in traditional societies women
do not spend their entire adult lives in active moth-
ering.

The best-known material remains from the
Neolithic that have been discussed from a gender
perspective are the numerous figurines from south-
eastern Europe (dating to c. 55004000 B.C.). They
include a broad range of animal and human or hu-
manoid figures, some with a great deal of detail and
others very abstract. More female than male forms
are identifiable in the assemblage, although a large
number of figurines are either neuter or unidentifi-
able with respect to sex. They derive from domestic
and midden contexts and occasionally from appar-
ent special-purpose rooms or structures that may
have been shrines of some kind; they rarely come
from burials. Although many scholars have dis-
cussed these finds, they are associated most closely
with Marija Gimbutas and her interpretations of
Neolithic and Copper Age cultures in what she re-
ferred to as “Old Europe.” Almost alone among ar-
chaeologists of the 1950s and 1960s, Gimbutas in-
corporated what is recognized as a gendered
perspective into her interpretations, though with-
out any explicit theoretical attention to the topic.

Gimbutas found evidence within this assem-
blage for a religious cult focusing on a “great god-
dess” (fig. 1). She then extended her analysis to
claim that the Neolithic cultures of the region were
peaceful, egalitarian, and matriarchal communities
that took their values from the female-dominated
religion. According to Gimbutas’s interpretation,
this cultural pattern was destroyed during the fol-
lowing Copper and Bronze Ages by incursions of
patriarchal, metal-using, horse-riding nomads from
the steppe regions to the east who established the
hierarchical and militaristic social patterns that have
dominated Europe virtually ever since.

There have been two kinds of responses to Gim-
butas’s interpretation of southeastern European
Neolithic societies. On the one hand, in the 1970s
and 1980s her work became popular among nonac-
ademic audiences, predominantly women, who
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found an image of a kind of “paradise lost” that al-
legedly existed in the past and could be reclaimed
through women asserting their ritual powers. On
the other hand, archaeologists either ignored or
criticized these interpretations. As explained by
Lynn Meskell, feminist archaeologists have found
themselves in something of a dilemma regarding
Gimbutas’s work. Gimbutas was innovative in the
1960s and 1970s in escaping an androcentric per-
spective and highlighting the role of women in pre-
historic ritual, but her interpretations rest on very
broad generalizations that ignore the variations in
the figurines and the contexts from which they were
recovered. Furthermore the power of prehistoric
women, in Gimbutas’s interpretation, rested exclu-
sively on their biological capacity for reproduction,
a narrow viewpoint and an unpopular perspective
with most feminist archaeologists. Other archaeolo-
gists have tackled the assemblage of figurines from
southeastern European Neolithic sites, working on
a more nuanced understanding of the finds. The fig-
urines probably had diverse functions, including
parts in ritual, play, education, and cultural symbol-
ism.

Houses and tombs are the major sources of data
for the book The Domestication of Europe: Structure
and Contingency in Neolithic Societies by lan Hod-
der. He links the beginning of domestication to
changes in symbolic structures that came to empha-
size issues of social and cultural control of both na-
ture and people. Painting with a broad brush, Hod-
der underscores the symbolic opposition of domus
(the concept of house /culture /control) with agrios
(the concept of field /nature/wildness). He also
suggests gender implications of this opposition as
domus = female / agrios = male. Ironically, while fo-
cusing on dramatic gender-linked symbolic opposi-
tions in most European Neolithic societies, he is un-
willing to examine the actual daily-life roles and
statuses of men and women.

The latter part of the Neolithic, after ¢. 4000
B.C. (and the following transitional period, known
as the Copper Age or Chalcolithic), often is charac-
terized by the development of the Secondary Prod-
ucts Revolution, which is the use of domesticated
animals for resources other than meat: wool, milk,
dung, and traction. This economic development
probably had an impact on both women’s and
men’s labor, as textile and dairy production might
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have absorbed women and plowing and transport
might have occupied men. In eastern Hungary,
John Chapman suggests that “increased divergence
of economic resources in the Copper Age stimulates
the emergence of a more gendered division of
labor.” At the same time differentiation in burial
patterns between men and women increased in this
region. At the end of the Copper Age new burial
patterns in large mounds appeared, and the primary
burials were all male; archaeologists have not found
temale graves. Thus Chapman suggests that around
3000 B.c. women were made symbolically invisible.

BRONZE AGE

Building on themes developed in Late Neolithic
and Copper Age studies, the central topic of Bronze
Age (c. 2500-800,/500 B.C. in temperate Europe)
research is the development and nature of hierarchi-
cal societies. There is evidence of “prestige goods
economies,” where important labor goes into pro-
ducing and displaying status symbols, especially of
bronze and gold. Much of the Bronze Age literature
is implicitly androcentric, with an emphasis on met-
alworkers, traders, warriors, and chiefs who were all
putatively male; there is little discussion of what the
other half of the population was doing. In fact given
that most of the male population were not chiefs or
warriors, the literature tends to focus on what must
have been a very small segment of the population
while ignoring, to a large degree, the daily life of
most people. The emphasis in most Bronze Age lit-
erature on hierarchy and chiefs tends to diminish at-
tention to potential horizontal factors of social dif-
ferentiation, such as gender, which also would have
contributed to social complexity.

The rich Bronze Age cultures of southern Scan-
dinavia have inspired several gender-focused analy-
ses. Unusual preservation conditions, including
oak-coffin burials and bog finds, have yielded cloth-
ing and wooden objects, and a rich bronzeworking
tradition produced numerous artifact types. Some
apparently are clearly associated with women and
others with men, and certain artifact types are not
gendered, including rich feasting equipment in
both bronze and gold. The rock art shows a signifi-
cant number of phallic human figures as well as non-
phallic ones (fig. 2). Almost all have been assumed
by many researchers to be male, because among
other things, they are shown with swords; there also
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Fig. 1. “Goddess” figurine from Vin¢a culture, c. 5000 B.c.,
Bulgaria. ERiICH LEsSING/ART REsoURCE, NY. REPRODUCED BY
PERMISSION.

are suggestions that the nonphallic figures might be
third-gender individuals. The obvious care that the
artists took to differentiate phallic and nonphallic
figures suggests that some or many of the latter
could be members of the major nonphallic category
of humans: women.

The burial analyses indicate that in the earlier
Bronze Age more males than females were buried
in archaeologically visible situations (especially
earthen mounds), but these conclusions are based
on many burials for which there is no independent
osteological assessment of the sex of the skeletal ma-
terial. In the later Bronze Age, when cremation was
universal in the region, very rich hoards of female-
associated objects are known, often from watery
places. They frequently are interpreted as ritual de-
posits of some kind.

Sarensen shows that in Bronze Age Scandinavia
cloth and clothing was not much differentiated be-
tween men and women, but head coverings and
metal ornaments and equipment were distin-
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Fig. 2. Bronze Age rock art panel from western Sweden, showing boat and two armed figures, one phallic and one not. ViTLYCKE

MuseumM. REPRODUCED BY PERMISSION.

guished. At least two female styles of costume are
known, but there is only one male style. The female
costumes might have identified rank or marital sta-
tus. The emphasis in the later Bronze Age on male
figures in the rock art and female-associated objects
in ritual deposits suggests that males and females
participated in different kinds of rituals and may
have gained status in different ways. Even the com-
mon association of men with metalworking proba-
bly is overly simplified. The metalworking techno-
logical style required several steps, including
creating molds out of stone and clay, processing and
casting metal, and engraving objects after casting.
There is no reason to assume that all of these tasks
were accomplished by one craft worker or by one
gender.

No other region of Europe has attracted as
much gender research attention for the Bronze Age,
but individual projects are contributing to a richer
understanding. Elizabeth Rega analyzed a large
Early Bronze Age cemetery, Mokrin, in the north-
eastern part of the former Yugoslavia. Only some
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grave goods had clear gender associations, but adult
males and females were differentiated clearly by
body position; the position of children suggests that
they were gendered in death as well. Analysis of
bone chemistry and paleopathologic conditions
show that there were no dietary differences between
women and men. The structure of the cemetery
suggests that some sort of kin groups were distin-
guished symbolically. This analysis, integrating evi-
dence from grave structure, artifacts, skeletal biolo-
gy, and overall cemetery organization is a fine
model of interdisciplinary research that can contrib-
ute to an engendered archaeology.

IRON AGE

Research in the Iron Age continues to focus on the
development of stratified societies as well as on the
growth of the first towns and interregional connec-
tions. Iron Age studies are influenced strongly by
information from classical written sources. These
sources can provide information about the daily life
of both men and women, but because they all ap-
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parently are written by men and based on men’s ob-
servations and testimonies, they cannot be assumed
to be complete pictures of Iron Age society. Never-
theless the sources give us intriguing information
about marriage patterns, property, and women’s
roles in agriculture, religion, and warfare.

The archaeology of villages and towns is well
developed in Iron Age studies. Food preparation,
weaving, potting, metallurgy, and other crafts are all
evidenced in the archaeological record. Some au-
thors have tried to distinguish male and female do-
mestic spaces within households, but this differenti-
ation is based on simplistic assumptions about
division of labor. Almost certainly different tasks
had different gender associations, and many may
have followed modern conventional understand-
ings, but this remains to be established. The poten-
tial for an engendered analysis is great.

Some of the best-known archaeological finds
are the so-called princely graves of the Hallstatt cul-
ture (c. 800—400 B.C.) from southern Germany and
adjacent areas. While the occupants of these graves
often are assumed to be men, it has been deter-
mined that the tomb at Vix in eastern France is the
burial of a woman accompanied by extraordinary
wealth and imported items comparable to the other
“princes.” Traditional accounts explain this burial as
a wife or daughter of a powerful male ruler, but Bet-
tina Arnold points out that this is special pleading;:
everywhere else, this grave structure and these
goods are said to designate a powerful leader. Only
a very simplistic view of human societies would in-
sist that leadership could not be invested in women
in some cases. If rank and power were more impor-
tant than gender in this case, one would expect to
find just what has been recovered. In fact Vix is not
unique; for example, at least one woman was buried
with chiefly grave goods, including a complete char-
iot, in northern England, ¢. 300-100 B.c.

LATER PERIODS

Although classical historians have conducted some
gender research, the Roman period in temperate
Europe (c. 200 B.C.—A.D. 400) has received little at-
tention from archaeologists interested in gender.
The burial record from the medieval period, after
A.D. 400, is very rich in some parts of Europe and
has significant potential for gender research.
Wealthy female graves, as in other cases, often are
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attributed to the status of the deceased’s male rela-
tives. Keys found in some female burials in the early
centuries A.D. and weighing equipment from Viking
period female burials suggest, however, important
aspects of some women’s economic power in both
the private domestic realm and the public realm of
the marketplace. Various authors see archaeological
evidence for female control of textile production. In
contrast, the underrepresentation of female graves
in many Viking contexts (c. A.D. §00-1200 in Scan-
dinavia) may reflect preferential female infanticide.
Problems remain in mortuary analysis where burials
are assigned to a sex based on grave goods rather
than biological analysis. This perspective, found
widely in medieval archacology, which emphasizes
dichotomous sex categories and simplistic associa-
tions of males with weapons and females with jewel-
ry, can be improved by recognition of the complexi-
ties of gender role and symbolism.

For example, a chronological overview of burial
evidence from southern Norway from the Roman
through the Viking periods shows that the visibility
of men and women changes over time and that gen-
der distinctions between grave goods are minor in
the earlier phases and become sharper over time.
Age may have an impact on burial symbolism as
well. Other evidence suggests that the religious em-
phasis changed during the medieval period in Scan-
dinavia from a focus on fertility to a focus on war-
riors, a shift that may be related to changing gender
values as well.

Within medieval archaeology there is interest in
churches and other religious institutions. As in
other research, women’s roles have been neglected,
but there is interesting architectural evidence about
nunneries, monasteries, walled gardens, cloisters,
and church decoration that is relevant to a variety
of roles of religious women and men. As Roberta
Gilchrist notes, the spaces of the church reflect both
gender roles and ideology.

CONCLUSIONS

Over the last two decades of the twentieth century
archaeological attention to gender expanded dra-
matically. Within European archaeology, the em-
phasis has been on gender ideology and symbolism,
although there also have been discussions of the di-
vision of labor and status relationships as well as the-
oretical attention to the definition of gender. There
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is room within an engendered archaeology for those
who seek to expand the understanding of women’s
roles in past societies as well as for those who are in-
terested in more complex topics. The challenge is to
integrate theoretical discussions with empirical evi-
dence.

The trends of current research are twofold.
First, archaeologists are trying to grapple with the
complexities of human statuses and roles in the past,
recognizing that one cannot study gender or status
or age alone but must integrate them into analyses.
Second, scholars realize that gender archaeology
should not be isolated from other studies; virtually
every archaeological research question—the begin-
nings of agriculture, development of new technolo-
gies, migration of populations, evolution of social
complexity, and role of interregional exchange,
among others—can be enriched by incorporating
an engendered perspective. The gender relation-
ships and ideologies of past societies cannot be as-
sumed based on simplistic generalizations that have
typically made women passive or invisible. Rather,
the complexities of gender must be incorporated
into ongoing attempts to use archaeological re-
mains to illuminate the human past.

See also Bronze Age Coffin Burials (vol. 2, part 5);
Bronze Age Cairns (vol. 2, part 5).
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RITUAL AND IDEOLOGY

FOLLOWED BY FEATURE ESSAY ON:

Hjortspring . . . . . ..

The study of prehistoric religion and ideology
emerged as part of a reaction against the emphasis
on “hard” facts, environmental reconstructions, set-
tlement patterns, and subsistence data prevalent in
archaeology beginning in the early 1960s. This
newfound interest in the meaning of the past led to
attempts to understand the cognitive basis for social
action—the mental structures and framework of
ideas that people internalize and use, often without
reflection. It became apparent to archaeologists
that, because such mental frameworks provided the
basis for everyday behavior, their traces could be
found in even the most common material remains
they had already studied but without realizing their
significance for cognitive research. It was this link-
ing of microlevel material culture (pottery decora-
tion, house orientation, burial posture) to macrole-
vel mental structures that made the study of
prehistoric religion (often glossed as “ritual”) and
ideology possible. In addition, this linkage demon-
strates the importance of religion—as a series of
principles for the understanding of both long-term
structures and everyday social action.

Traditional archaeologists tended to view pre-
historic religion and ideology as the Holy Grail of
their discipline, and as the most difficult nonmateri-
al elements to be identified from material remains.
Processual archaeologists were more optimistic,
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identifying the cognitive, which included ritual and
ideology, as one subsystem within a total behavioral
system of human communities. It was only in the
1980s, with the advent of post-processual archaeol-
ogy, that the cognitive moved center stage and the
pursuit of meaning began to dominate accounts of
prehistory. This led to a different kind of archaeo-
logical writing, in which the grand narrative became
less important than detailed, interpretative accounts
of often small-scale patterning.

MEANING OF TERMS

Because it is difficult to find properties to distin-
guish ritual from secular acts, many prehistorians
adopt the view of ritual as an all-encompassing phe-
nomenon, a view that originated with the French
anthropologist Emile Durkheim (1915). These au-
thors leave themselves open to the criticism that
they cannot exclude any kind of structured formal
behavior (e.g., the game of cricket) from the ritual
domain. The opposite problem lies in establishing
a rigorous dichotomy between ritual and secular, or
symbolic and practical, action, as in Colin Renfrew’s
1985 study of the shrine at the Aegean Bronze Age
palace of Phylakopi. If ritual is bracketed out and
studied in isolation, it becomes difficult to under-
stand how social agents moved between political
and ritual domains. One alternative is to build on
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John Barrett’s 1991 insight that ritual and symbolic
knowledge is constructed from the same material
conditions as daily life and that participants create
ritual by situating their own bodies and the symbol-
ic associations that color everyday life within that
ritual. Similarly, Joanna Briick maintains that the
beliefs underlying ritual are expressions of the val-
ues, aims, and rationales that shape everyday practi-
cal action, so that rituals represent people’s practical
engagement with material conditions—a way of
causing desired things to happen. Thus rituals can
mark important social transitions and renewals
through the creation of relationships between this
world and the other world, between people and
time, and between people and place.

The classic Marxist position that ideologies
were used to maintain relations of dominance and
thus had to be concealed from the people—that ide-
ologies promoted “false consciousness”—was chal-
lenged by the French Marxist Louis Althusser
(1984), who saw the material existence of ideology
in all human practice as mediating between con-
sciousness and action. This view of ideology, how-
ever—as a particular way of understanding the
world, a set of cosmological beliefs and values for
getting on in the world—tends to lead to the unde-
sirable outcome of excluding social power from
consideration.

A useful distinction can be drawn between ide-
ology as theory and ritual as practice: they are not
diametrically opposed, but each creates and re-
creates the conditions for the existence and growth
of the other. Nevertheless, a prehistoric society’s
ideology can be neither consistent nor unified; it
will contain both internal and external contradic-
tions and many different readings of the “same” rit-
uals—differences that can be used by prehistoric
communities and individuals as a source of power.

FORMS OF EVIDENCE

Colin Renfrew identifies four classes of evidence
pertaining to ritual: (1) verbal testimony about reli-
gious activity, (2) direct observation of cult prac-
tices, (3) study of nonverbal records (depictions),
and (4) study of material remains of cult practices.
The last two classes are relevant for later prehistory.
Most prehistorians agree that the context of discov-
eries and their relationships are key elements in
using material evidence; now that the meaning of
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ritual and ideology has been broadened, it is possi-
ble to employ a far wider range of evidence than the
British prehistorian Christopher Hawkes had in
mind when he established his infamous “hierarchi-
cal ladder of inferences,” with religion as the most
difficult stage to reach. Rather than a chronological
approach, this discussion takes a biographical ap-
proach, looking successively at things, individuals,
dwellings, sites, and monuments and landscapes,
making use of a wide range of temporal and spatial
scales of analysis.

THINGS

The artifact, or item of material culture, lies at the
heart of the archaeological enterprise. Until the late
twentieth century, however, it was often treated as
an inert result of the application of technology.
Now that closer relations have been detected be-
tween things and people and things and places, the
metaphorical significance of artifacts—what they
can stand for—is better appreciated. An important
strategy, which depends on the material persistence
of artifacts, is termed “presencing”: here an artifact
can bring absent people and places into their imme-
diate context. Thus an exotic Neolithic flint axe
found in Austria can convey the prestige of a suc-
cessful exchange and can presence its makers and
traders in Scandinavia.

Each stage of transformation in the life of an
object, as in that of a person, is surrounded by ritual
and often secrecy. Karen D. Vitelli’s study of some
of the earliest pottery made in Europe—the sev-
enth-millennium B.C. pottery from the Franchthi
Cave in Greece—shows how pottery making itself
was a prestige activity, based on esoteric knowledge,
with each vessel carefully shaped and fired individu-
ally. Several different potters produced a few pots
each year for ritual usage on special occasions rather
than for everyday cooking or storage. Pottery was
ideologically important because it was a completely
new kind of object in the material world of early
farmers, the beginning of a local tradition.

Pottery can also stand metaphorically for social
relations and even architecture. In his study of the
Late Neolithic pottery for the Barnhouse village on
Orkney, Andrew Jones demonstrates that large dec-
orated vessels kept in house niches for the storage
of barley appear in the same relative place as the
skulls stored in the niches of nearby communal
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tombs. When archaeologists match each stage in the
making of a vessel with a stage in round house
building, they also reveal the metaphorical wealth of
material culture in its linking of pottery, food,
dwelling, and death in the Neolithic worldview on
Orkney.

Jan Apel’s study of the beautifully crafted flint
daggers of the Late Neolithic of Scandinavia (fig. 1)
shows how a stoneworking tradition became the ve-
hicle for the dominant social values of the commu-
nity, which were transmitted from generation to
generation through the manufacture of the daggers.
He argues for a hereditary fraternity whose mem-
bers manufactured rough forms of daggers in places
near flint sources remote from the settlements; mas-
ter knappers then finished them off at home, in the
full view of the community. As symbols of male
prestige, the daggers were traded from the Arctic to
the Alps. Hence specialized craft production and
long-distance trade were two ways in which tangible
objects could be charged with intangible, supernat-
ural powers that brought their owners honor and
prestige.

Richard Bradley has identified a long-term
trend (3500-1 B.C.) in later prehistoric Europe—
the disposal of artifacts and human body parts in wa-
tery places such as bogs, rivers, and lakes. Regional
practices alternated over time between predomi-
nantly dryland burial in graves and wetland disposal;
these alternating practices sometimes involved
changes in artifact type, from weapons to ornaments
to tools, or different preferences regarding sacrifices
of persons or animals or offerings of things. This
practice of structured deposition perpetuates a sig-
nificant relationship between people, places, and
objects.

The example of miniature fired clay figurines
from the fifth millennium B.C. Cucuteni group in
Romania and Moldavia shows how making and
breaking are conceived as part of a single ritual cycle
of birth and death. The making of the figurines (fig.
2) from three equal-sized balls of clay pressed to-
gether facilitates the breaking of the body into sev-
eral fragments, each standing for the whole figure
and for the social relationships that link their owners
and users. Most of the figurines have been deliber-
ately broken in settlements and the fragments re-
used before final deposition—a negotiation of social
roles using objects.
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INDIVIDUALS

Recent research into the fundamental ideological
question of what constitutes a person has recog-
nized three possible conceptions: (1) a Western
conception, in which the individual is “bounded”
by her or his skin and seen as someone separate from
all other individuals; (2) a Melanesian conception,
in which the person is figuratively divided between
all other persons with whom she or he has a social
relation; and (3) an Indian conception, in which the
person changes gender over the course of her or his
life through the metaphorical and actual exchange
of bodily fluids. Prehistorians have identified exam-
ples of such “partite” beliefs about personhood in
the Neolithic of northwestern Europe, where the
bones of the deceased are often moved around the
landscape, and in the Neolithic of southeastern Eu-
rope, where figurines can change gender by having
their sexual parts broken off.

Rituals surrounding key human rites of pas-
sage—birth, age grades, marriage, and death—are
ubiquitous in anthropology, but it is difficult to
identify the first three in prehistory (for birthing rit-
uals, see Beausang 2000). Joanna Sofaer Derevenski
has overcome the difficulties of sexing children’s
skeletons by extrapolating from the strongly gen-
dered burial positions of adults. The result for the
fourth-millennium B.C. Copper Age cemetery of
Tiszapolgar-Basatanya in Hungary is a series of arti-
facts—tools, ornaments, or pottery—each associat-
ed with a different life stage for each gender. This
shows how things can symbolically represent peo-
ple, just as persons are consistently linked to objects.

It is important to distinguish between ancestor
rituals, those used to transform the deceased into
ancestors, and funerary rituals, those used to bury
the dead. Two explanations are advanced for the
piles of bones, frequently disarticulated, found in
the megalithic “tombs” of the northwest European
Neolithic. The ossuary hypothesis states that prima-
ry excarnation (removal of the flesh from the bones)
occurred elsewhere, with burial of selected bones in
the megalith. In the second explanation, the mega-
lith was the place of primary burial, with bodily de-
composition occurring in the tomb and selected
bones being removed after the fact. Both explana-
tions imply that the transition from deceased to an-
cestor required the loss of flesh and the survival of
the bones alone.
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Fig. 1. Late Neolithic bifacial flint dagger. CourTEsY oF JAN APEL. REPRODUCED BY PERMISSION.

Bo Grislund posits the idea of multiple souls—a
body soul that leaves the body at death and a dream
soul that is released in the transition to the other
world—to explain a set of practices in Bronze Age
and Iron Age funerary ritual in northern Europe
that differs from those of the Neolithic. Grave
goods in inhumations are never burned, but grave
goods are burned in cremations or are absent alto-
gether. He suggests that, to be of any use on the
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spirit journey, the grave goods have to be placed
near the corpse at the very moment when the dream
soul sets out on its journey (in the grave or on the
funeral pyre).

In the European Bronze Age, there is a major
shift from an ideology of place and community to
one privileging individual identity and personal dis-
play. A concern with the body and its appearance

93



1: DISCOVERING BARBARIAN EUROPE

Fig. 2. Cucuteni fired-clay anthropomorphic figurine.
CouURTESY OF DAN MONAH. REPRODUCED BY PERMISSION.

can be seen in the adoption of new toilet articles (ra-
zors, tweezers, and so forth) designed to fix in death
the image of warrior beauty. These visual stimuli
aiding in social categorization are apparent in per-
sonal costume and clothing; Marie Louise Stig
Serensen identifies a proliferation of ornaments de-
signed to accentuate the body and its movements in
the Middle Bronze Age (c. 1800 B.C.). The weap-
ons, costumes, gold ornaments, and mirrors of the
Iron Age accentuate the visual signs of this ideology
of external appearance, often in the context of war-
rior graves that contain exotic drinking sets import-
ed from Mediterranean states.

DWELLINGS

The dwelling not only embodies personal meaning
but also expresses and maintains the ideology of
prevailing social orders. The geographer Yi-Fu
Tuan sees architecture as the “pre-text” for handing
down traditions, rituals, and cosmology. In small-
scale societies, localized cosmologies often embed
the uniqueness of time, locality, and place in their
architecture. Since dwellings resemble people in
their birth (construction), growing up (use life),
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and death (destruction or dilapidation), the body
often acts as a temporal metaphor for the dwelling.
In addition, the orientation or cardinal points of the
dwelling are frequently linked to cosmological
schemes.

Ian Hodder’s important long-term study of
1990 explores changing Neolithic social structure
through the concepts of the domus—the impor-
tance of domesticity, the home, fertility, and pro-
ductivity—and the agrios—the outside zone of
hunting, warring, drinking, and exchange. Hodder
identifies the groups in Neolithic Europe that place
a high symbolic and practical value on dwellings,
contrasting them to a sizable number of more mo-
bile communities that do not build impressive struc-
tures. He interprets the tensions between the domus
and agrios principles as a driving force for cultural
change in much of Neolithic Europe.

One of the most remarkable sites in sixth- to
fifth-millennium Europe is Lepenski Vir, in the Iron
Gates gorge of the Danube in Serbia. Here pottery-
using foraging communities that lived close to early
farming groups constructed trapezoidal dwellings
whose shape resembled the nearby mountain of
Treskavac and matched the form of an unusual buri-
al. Lepenski Vir neatly illustrates the significance of
color symbolism: the dwellings’ red limestone floors
were metaphorically linked to the red ocher powder
used in human burials, the red paint or burn marks
on the monumental sculptures placed inside the
dwellings, the predominantly red Neolithic pottery,
and the dazzling red of the autumnal forests of the
gorge. In this way, the living, the dead, nature, ma-
terial culture, and architecture were integrated
within a single ideological structure.

The well-preserved sandstone dwellings of Late
Neolithic Orkney reveal a symmetrical plan, with a
central hearth of symbolic as well as practical impor-
tance, especially during the long winter darkness.
The division between the left and right sides of the
house has been interpreted as a gendered division of
space, based on available light and artifact disposal.
As in the megalithic tomb of Maes Howe, whose
passageway is oriented toward the setting of the sun
on the shortest day of the year, the hearths in the
houses are oriented to the sunrise and sunset of the
winter and summer solstices. Thus the cosmology
of Orcadian society is built into the inhabitants’
daily lives, as a framework for dwelling.
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An important long-term ideological concept in
the British Bronze and Iron Ages is the circular
house plan, which remained consistent for two mil-
lennia. Here the key architectural focus is the en-
trance, sometimes emphasized through a deposi-
tion of objects near the door. In the Bronze Age,
the doorway faced east, toward the midwinter and
equinoctial sunrise; inside the household space was
divided into two gendered halves based on house-
hold activity. Nevertheless, in the Middle Iron Age,
c. 500 B.c., the doorways of the more impressive
houses were shifted to face the center of the hillfort,
to recognize the prominence of a central person,
perhaps the community leader. Thus a profound re-
orientation in Iron Age society is seen in a change
in the orientation of the basic dwelling unit, the
house.

The death of a house can be peaceful and acci-
dental, or violent and deliberate, as in the burning
of Neolithic houses in southeastern Europe. At
Opovo, a Neolithic site in Serbia, each of the houses
was burned down individually, with different firing
temperatures and different fire paths, each requiring
the addition of fuel to complete the destruction.
Often amounting to several hundred objects, the ar-
tifacts in a burned house were laid out formally,
probably as “grave goods” by the “mourners.”
House burning must have been the centerpiece of
a spectacular rite of passage for the whole village.

European prehistorians have often debated the
relationship between Neolithic longhouses (for the
living) and long barrows (for the dead). Richard
Bradley has interpreted the mound formed by the
collapse of a longhouse, with its flanking clay pits,
as the visual parallel of a long barrow. Hence a set-
tlement could contain a variety of houses—some ac-
tive and some dead, with enclosure ditches sanctify-
ing the space around a dead house. Both of these
examples indicate how close houses for the dead
were to houses for the living.

SITES AND MONUMENTS

If individual houses offer a stage for the unfolding
drama of ritual life and constitute the underpinnings
of ideological structures, entire sites and monu-
ments provide a wider arena for the expression of
the community worldview through everyday social
practices. Recent approaches to sites and monu-
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ments identify two important themes: the transfor-
mation of space (natural, unoccupied) into places
(meaningful, cultural, and lived in); and the ways
that communities related past, present, and future
to their own lives through those places.

Many societies have “domesticated” natural
caves by performing an underground ritual. Ruth
Whitehouse’s study of the complex Neolithic and
Copper Age cult cave of Porto Badisco in southern
Italy shows how people divided up the space with
stone walls, left pottery to catch water from drip-
ping stalactites, and painted almost one thousand
motifs on the cave walls. The paintings comprise ab-
stract motifs, artifacts, and handprints but especially
figural motifs, both human and animal, most of
them in hunting and gathering scenes. The largest
and most accessible chambers featured figures, both
women and men, most in scenes, while the more re-
mote chambers featured the juxtaposition of men
and abstract designs symbolizing the most secret
transformations of elements in ritual narratives.

On Mont Bego, at an altitude of 2,900 meters
in the French Alps, Copper Age societies engraved
an estimated 100,000 figures onto an expanse of
soft-colored and polished schist, thus marking a
natural place with complex cultural symbols. Paral-
lels to the motif combination of adult male, metal
dagger or halberd, plow, and draft oxen are found
on gravestones and in tombs in the adjacent low-
lands. This suggests an ideological emphasis on
male warfare and agriculture. Because of snow
cover, the mountain was accessible only during the
six summer months, when shepherds or pilgrims
made the ascent, perhaps as part of a male initiation
rite.

The Bronze Age settlement of Leskernick in
southwestern England comprised a series of dry
stone-walled houses and enclosure walls on a rocky
granite hillside, overlooking a standing stone com-
plex. The ritual significance of the rocks for every as-
pect of daily life could be seen throughout the set-
tlement—in situ boulders incorporated into house
walls, enclosure walls joining up dense boulder
patches, stones cleared away from impressive rocks,
and the base of other boulders surrounded by smal-
ler stones. Communal knowledge of the signifi-
cance of rocks tied the settlement to the timeless
granite structure of the moors.
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A very different type of settlement is the tell, an
artificial mound of occupation debris rising above
lowland plains in southeastern Europe. The fifth-
millennium B.C. tell of Polyanitsa in Bulgaria exem-
plifies the practice of building one’s house above
where one’s ancestors once lived, to link everyday
action to traditional, ancestral lifeways. The higher
the tell, the greater the time-depth of previous oc-
cupations, time-depth being the basis of ideological
power in a tell-filled landscape. Polyanitsa also illus-
trates, with a clarity rare in prehistoric Europe, for-
malized village planning based on the axis mundi
(axis of the world).

Megalithic tombs link current usage not only to
the past, through the ancestors, but also to the fu-
ture, through the construction of a monument
made to last for many generations. This is well ex-
emplified by the massive Neolithic monument of La
Hougue Bie in the Channel Islands. The original
Middle Neolithic conical cairn was faced with
smooth stones and stood 19 meters high with a di-
ameter of 60 meters, far larger than any contempo-
rary dwelling. The cairn’s monumentality was en-
hanced by buttresses and a perfectly symmetrical
horned entrance to the forecourt. In the Late Neo-
lithic, a single body buried in a cist within the cham-
ber symbolized the change toward an individualiz-
ing ideology. Height and monumentality continued
to attract people to the monument; two medieval
chapels were built on top of the mound and were
in turn incorporated into a Regency folly.

The impressive mound of Hochdorf concealed
one of the very few Early Iron Age “princely” graves
not robbed in antiquity; its monumental bulk masks
a diversity of timescales in the funerary ritual. The
wooden burial chamber itself took five years to
build. Some grave goods (clothing and jewelry) be-
longed to the deceased in his lifetime, others were
made after death, some in the actual chamber (gold
coating on shoes, drinking horns); still others were
introduced at the moment of burial (a wagon was
dismantled to fit through the door and then reas-
sembled). Then, long after the main burial, those
seeking to be associated with the famous prince
were buried in the side of the mound. The interplay
of different timescales and artifacts with various bi-
ographies creates a narrative richness comparable to
the material wealth in the tomb.

26

LANDSCAPES

Felipe Criado Boado and Victoria Villoch Vazquez
define four fundamental dimensions of landscape:
physical space, social space (for human use), sym-
bolic space, and perceptual space. By “perceptual
space” they mean the way the landscape is sculpted
and shaped, which in turn shapes individual percep-
tions. Many other prehistorians are equally con-
cerned with the ways individuals understand and in-
terpret the landscape—a major divergence from past
approaches to landscapes. Both groups, however,
agree that the landscape is socially constructed,
shaped by people’s social practices, including ritu-
als. One elaboration of this approach is to designate
landscapes dominated by public monuments as “rit-
ual landscapes”; however, this notion simply rein-
states the sacred-profane dichotomy, which Briick
and Barrett dispute. An important advance is the
recognition that the landscape itself, especially
rocky outcrops, waterfalls, and pools, is the source
of the sacred.

Criado Boado and Villoch Vazquez conclude
that the placement of Neolithic megaliths in a Gali-
cian upland zone, northwestern Spain, articulates
and organizes the entire cultural landscape through
their permanence and high intervisibility on all
major routes across the uplands. Along the north-
south axis of movement, there is a series of basins
with poorly visible megaliths alternating with flat-
land containing megaliths located for high visibility;
on either side of the axis of movement are contrast-
ing viewscapes, high, open hills to the east, low de-
pressions to the west. The paths across the land-
scape connect the settlement world of the living to
the megalithic world of the dead, with circular terri-
tories strongly expressing the domain and control of
the megalith builders and their descendants.

An approach based more on individual percep-
tion of the landscape is Vicki Cummins’s demon-
stration of the close visual relationship between
mountains and Neolithic megaliths in southwestern
Wales. Most megaliths have excellent views of dom-
inant mountains and rocky outcrops on the sky-
line—views that often crystallize as one approaches
the monument. The visual similarity of megaliths to
skyline outcrops suggests that these monuments
represent an early stage in the creation of a mythical
past by the living through the appropriation of a
timeless nature. A later stage of appropriation in-
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volves the removal of rocks for monument con-
struction, such as the bluestones taken from Wales
to Stonehenge.

Christopher Tilley identifies two dramatic natu-
ral features on the south coast of England—the Isle
of Portland, with its immense limestone cliffs, and
the 15-meter-high storm beach of Chesil Beach—as
the landscape inspiration for Neolithic monuments
on the nearby Maiden Castle, a high chalk “island”
standing out from the surrounding low terrain at
the end of a long ridge. The Neolithic enclosure on
Maiden Castle hill resembles the Isle of Portland in
its shape, just as the steep sides of the hill resemble
the Portland cliffs. The unusual bank barrow (a lin-
ear mound 547 meters in length) on top of Maiden
Castle hill so closely resembles Chesil Beach in size
and morphology that the barrow can be said to rep-
resent the beach. These visual metaphors help clari-
fy how Neolithic communities used the dominant
features of their landscape to construct their own
cultural worlds. The visual links between the monu-
ments on Maiden Castle and the coastal features are
reinforced by the plentiful finds of coastal shells and
Portland chert tools inside the enclosure.

In the Mediterranean, fourth- and third-
millennium B.C. Malta was characterized by the
construction of more than thirty temples, whose
thick, ocher-painted stone walls created the atmo-
sphere of a tomb. In his investigation of the rise of
Maltese temple society, John Robb suggests that
the temples were the meeting place for the below-
ground world of the ancestors and the aboveground
world of the living. Their flat, low, earth-covered
exterior resembled an island when seen from a dis-
tance. Just as islands were inhabited metaphors—
natural symbols of boundedness—so Maltese Cop-
per Age communities not only lived on an island but
also created one, a cultural island whose temples de-
fined their local ritual identity.

It is not only nature that provides symbolic re-
sources for prehistoric communities; it is also mon-
uments from earlier periods. For example, in south-
western Ireland, there are more than one thousand
known megalithic monuments, constructed in four
cycles during the Neolithic and Bronze Age. Wil-
liam O’Brien explains that the Iron Age population
of this region used the dominant orientation of all
four main classes of megalithic monuments to the
southwest—the sunset land of the dead—to main-

ANCIENT EUROTPE

RITUAL AND IDEOLOGY

tain and develop the sun cult of the past. In this part
of Ireland, the Iron Age inhabitants resisted most
external innovations (except living in hillforts), in-
stead emphasizing their own links to the past as rep-
resented by the ancestral monuments, which both
surrounded them and provided the basis for re-
thinking and reinterpreting past and present.

CONCLUSION

This is not a grand narrative, a sweeping panorama
of the evolution of ritual and ideology over six mil-
lennia of European prehistory. Instead, this essay
seeks to identify signposts on the road, to explore
how prehistorians have started to grapple with the
implications of a major insight, namely, that ritual
and ideology fill every aspect of our lives. The sea
change in prehistoric archaeology in the last decade
of the twentieth century and the first decade of the
twenty-first consisted of a nuanced search for large-
scale structure in everyday gendered social action.
The ubiquity of ritual and ideology reinforces the
key role they play in modern prehistory.

See also Hochdorf (vol. 1, part 1); Franchthi Cave (vol. 1,
part 2); Late Neolithic/Copper Age Southeastern
Europe (vol. 1, part 4); The Megalithic World (vol.
1, part 4); The Neolithic Temples of Malta (vol. 1,
part 4).
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JOHN CHAPMAN

HJORTSPRING

In a bog just 50 meters across on the island of Als
in southern Denmark, peat diggers discovered well-
preserved remains of a wooden boat and spears in
the 1880s. In 1921 excavations began that uncov-
ered most of the boat and a large assemblage of
weapons, all deposited in about 350-300 B.C. The
practice of depositing weapons, and occasionally
boats, in ponds and lakes of northern Europe be-
came relatively common during the latter part of the
Roman Iron Age, A.D. 200-500. Among the best-
known sites of that period are Illerup, Nydam,
Thorsberg, and Vimose. As vegetation grows into
and across them over time, ponds and lakes often
develop into bogs, where the waterlogged and acid-
ic environment preserves organic materials excep-
tionally well. Hjortspring is the largest of the pre-
Roman Iron Age weapon deposits.

The boat, only fragments of which survive, was
made of lime (linden) wood, and was more than 19
meters long. Inside, the space for people and gear
measured about 13 meters long by 2 meters wide by
0.75 meters high. The hull was made of five planks,
all longer than 15 meters and about 70 centimeters
wide. Ten ribs across the top of the boat had seats
to accommodate two persons, suggesting that
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twenty rowed the boat. Wooden oars for paddling
and two wide oars for steering were found. The boat
would have weighed only about 530 kilograms and
thus could have been carried easily by its crew. Its
flat bottom permitted good maneuverability in the
shallow waters around the Danish islands and pen-
insulas, and the crew could have driven it directly up
onto the sandy beaches characteristic of those re-
gions of northern Europe. At both bow and stern
were double prows that may have been intended to
ram boats of similarly light construction. The boat
was found lying on its western side, oriented north
to south. Some of the oars and spears apparently
had been pushed down into the mud to stick up
above the level of the water.

The weapons found with the boat constitute
one of the most important assemblages of military
equipment from Iron Age northern Europe. They
not only indicate the kinds of weapons that were in
use and permit study of the technology of weapon
manufacture but also allow for the reconstruction of
fighting units and of military organization. Eleven
single-edged swords of different shapes were found,
ranging in length from 33 to 70 centimeters. Scab-
bards were made of ash wood. Two of the swords
had been bent deliberately before they were depos-
ited, a practice characteristic of Iron Age ritual.
Spears (including lances) were the most abundant
of the weapons present—138 iron spearheads were
recovered and 31 of bone or antler. The largest of
the iron spearheads was enormous, at 43.5 centime-
ters long, but most were between 10 and 20 centi-
meters in length. Some of the spearheads had been
broken off their ash-wood shafts before they were
deposited; others were intact.

Shirts of chain mail and wooden shields make
up the defensive part of the armaments. The frag-
mentary remains indicate ten or more shirts of
mail—the earliest known chain mail in Europe.
About fifty nearly complete wooden shields are rep-
resented, along with fragments of perhaps thirty
more, forming the largest number of shields from
any one site in prehistoric Europe. All are roughly
rectangular in shape, some wider and some nar-
rower, with rounded corners. Striking among these
numerous weapons is their diversity in size and
shape, indicating considerable variation in the
equipment carried by soldiers of the time.
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Other objects recovered include skeletal re-
mains of a horse, a lamb, a calf, and two dogs, these
last perhaps animals trained for battle. Vessels made
of pottery, wood, and bronze as well as a large
wooden spoon or ladle may represent objects used
for food preparation and consumption by the sol-
diers who rode in the boat and carried the weapons.
An axe handle and a mallet may have been em-
ployed for making repairs to the weapons and to the
boat. Other objects include pieces of rope, a spindle
for spinning textile fibers, wooden boxes, and
wooden disks of unknown purpose.

Archacologists believe that weapon deposits
such as those of Hjortspring and the more numer-
ous finds of the Roman Iron Age were offerings to
deities made by victors in military conflicts—
perhaps of the defeated armies’ weapons, though it
has not been possible to establish that the weapons
found belonged to an invading force, as some schol-
ars propose. There is strong archaeological evidence
from all periods in northern Europe for the practice
of sacrificing valuable goods by depositing them in
watery places—lakes, ponds, and bogs. Greek and
Roman texts from centuries following the Hjort-
spring deposit allude to the practice by peoples of
northern Europe of offering the weapons of defeat-
ed enemies to their gods.

In his recent analysis of the Hjortspring materi-
al, Klavs Randsborg draws important conclusions
about the military unit represented. Because the re-
mains indicate the presence of some eighty shields
and about twice that number of spears, the weapons
in the deposit seem to represent roughly eighty
fighters, each armed with a shield and two spears.
The boat could accommodate about twenty per-
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sons; thus the weapon deposit seems to represent
four boatloads of warriors—an army of some eighty
fighters. In the character of the weaponry, Rands-
borg sees evidence for differentiation between com-
manders and infantry troops. The numbers of
swords, spears with unusually large iron points,
chain-mail shirts, and narrow shields can be inter-
preted as the fighting equipment of about eleven in-
dividuals who bore more specialized and finer weap-
ons than the other men. The numbers of spears and
wide shields suggest an infantry force of about sev-
enty. This ratio—eleven specially armed troops to
seventy general foot soldiers—is similar to ratios ob-
served in the much larger weapon deposits of the
Roman Iron Age, such as the four cited earlier. The
Hjortspring bog find thus provides important evi-
dence about a variety of interrelated topics from the
pre-Roman Iron Age in northern Europe, including
boatbuilding technology, weaponry, ritual practice,
warfare, and social stratification implied by the dif-
ferentiation in military equipment.

See also Pre-Roman Iron Age Scandinavia (vol. 2, part
6); Boats and Boatbuilding (vol. 2, part 7).
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Sir William Jones, a British judge in India, first de-
fined the Indo-European language problem in one
famous sentence in 1786. Jones had arrived in Cal-
cuttain 1783 to establish the rule of British law over
both the excesses of the English merchants and the
rights of their Indian subjects, who obeyed an al-
ready functioning and very ancient system of Hindu
law. To understand Hindu law, Jones had to learn
Sanskrit. His teachers, outstanding Hindu scholars,
taught him to read the Vedas, the ancient religious
texts that lay at the root of Hindu religion. The Rig
Veda, the oldest Vedic text, was known to be more
than two thousand years old, but exactly how much
older, no one knew. Three years after his arrival in
Calcutta, Jones presented a lecture to the Asiatic So-
ciety of Bengal, in which he uttered the following
oft-quoted words:

The Sanskrit language, whatever be its antiquity, is
of a wonderful structure; more perfect than the
Greek, more copious than the Latin, and more ex-
quisitely refined than either; yet bearing to both of
them a stronger affinity, both in the roots of verbs
and in the forms of grammar, than could possibly
have been produced by accident; so strong indeed,
that no philologer could examine them all three,
without believing them to have sprung from some
common source, which, perhaps, no longer exists.

Jones concluded that Sanskrit had sprung from
the same source as Greek and Latin, the classical lan-
guages of European civilization, and added that
Celtic, Persian (Iranian), and German probably be-
longed to the same family. For Europeans the news
was startling. The civilization of faraway India
turned out to be a long-lost cousin. What was the
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parent language? Where had it been it spoken and
by whom? What historical events made its daughter
tongues the dominant languages from Scotland to
India? Finally, just how big was the family?

These questions created a debate that has
spanned two hundred years and has yet to be re-
solved. It has inspired episodes of genocide, dry aca-
demic discourses, and romantic fantasies. Scholars
trying to solve this problem created the discipline of
linguistics in the nineteenth century. Their principal
interest was comparative grammar, sound systems,
and syntax, which provided the basis for classifying
languages, grouping them into types, and otherwise
defining the relationships between the tongues of
humanity, none of which had ever been attempted.
They divided the Indo-European language family
into twelve major branches, distinguished by inno-
vations in phonology, or pronunciation, and in
morphology, or word form, that appeared at the
root of each branch and were maintained in all the
languages of that branch. The branches included
most of the languages of Europe (excluding
Basque, Finnish, Estonian, and Magyar); the Per-
sian language of Iran; Sanskrit and its many modern
daughters (Hindi and Urdu); and numerous extinct
languages, including Hittite and Tocharian. Mod-
ern English was assigned to the Germanic branch.
The analytic methods invented by these philologists
are used to describe, classify, and explain language
variation all over the world.

In the 1780s the German Romantic philoso-
pher Johann Gottfried Herder argued that language
creates the categories and distinctions through
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which humans give meaning to the world. Each lan-
guage therefore generates and is enmeshed in a
closed social community, or “folk,” that is meaning-
less to an outsider. After the 1859 publication of
Charles Darwin’s Origin of Species, the Romantic
conviction that language was a defining factor in
identity was combined with new ideas about social
evolution. Race, language, and culture were inter-
preted as a package that endowed some nations with
a superior biological-spiritual-linguistic essence and
consigned others to the back row. The policies that
forced the Welsh (including Sir William Jones) to
speak English and the Bretons to speak French were
rooted partly in the search for a “pure” national her-
itage derived from a single heroic and superior race
of Anglo-Saxons or Gauls.

The theoretical mother tongue that gave birth
to all twelve branches is called Proto-Indo-
European. The speakers of the mother tongue soon
were molded to fit a national-racial stereotype. The
name “Aryan” began to be applied to them because
the authors of the oldest religious texts in Sanskrit
and Iranian, the Rig Veda and Avesta, called them-
selves Aryans. The term “Aryan” should be con-
fined only to this Indo-Iranian branch of the Indo-
European family. The Vedas were a newly discov-
ered source of mystical fascination in the nineteenth
century, however, and in Victorian parlors the name
“Aryan” soon spread beyond its proper linguistic
confines.

The gap through which the name escaped from
India was provided by the Rig Veda itself: the Vedic
Aryans described themselves as invaders who had
conquered their way into the Punjab. A feverish
search for the “Aryan homeland” began. Research-
ers have placed it confidently in places ranging from
India and Pakistan to Russia, Turkey, central Eu-
rope, and even the North Pole and Atlantis. Some
homelands were proposed not for innocent reasons
but to provide a historical precedent for nationalist
or racist claims to privileges and territory. In the
1920s the German scholar Gustaf Kossinna at-
tempted to demonstrate on archaeological grounds
that the Aryan homeland lay in northern Europe,
centered in Germany. Kossinna illustrated the pre-
historic migrations of the Indo-Germanic Aryans
with neat black arrows that swept east, west, and
south from his presumed Germanic core. Nazi ar-
mies followed his pen twenty years later.
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The fundamental errors that led an obscure lin-
guistic mystery to erupt into racial genocide were
the equation of race with language and the assign-
ment of evolutionary superiority to certain language
and race groups. Indo-European, the linguistic phe-
nomenon, became the “Indo-Europeans,” a racial-
spiritual fantasy. Prominent linguists have always
pleaded against these ideas. The Aryans themselves,
according to their own texts, used Aryan as a reli-
gious-linguistic category. The Rig Veda was a ritual
canon, not a racial manifesto. Making the proper
sacrifices to the right gods, which required perform-
ing the traditional prayers in the traditional lan-
guage, made a person an Aryan.

Any attempt to solve the Indo-European prob-
lem has to begin with the realization that the term
Proto-Indo-European refers to a language commu-
nity. Race, poorly and inconsistently defined, can-
not be linked in any predictable way with language.
Because definitions are cultural, scientists cannot
provide a true boundary between races. Moreover,
archaeologists have their own, quite different defi-
nitions of race, based on traits of the skull and teeth
that often are invisible in a living person. However
race is defined, languages are not normally sorted by
race—all racial groups speak a variety of languages.
Culture, however, often is associated with lan-
guage—the language a person speaks can lead oth-
ers to make assumptions about one’s character, reli-
gion, dietary preferences, and so on. These are
stereotypes, of course, and people often confound
them. How, then, do we connect language with cul-
ture in a reliable and predictable way?

LANGUAGE AND MATERIAL
CULTURE

Many archaeologists think that it is impossible to
identify a prehistoric language group, because lan-
guage is not reflected in any consistent way in mate-
rial culture. People who speak different languages
might make houses or pots in the same way, and
people who speak the same language often make
pots or houses in different ways. Likewise, a lan-
guage can spread without a corresponding change
in material culture, and vice versa. Language and
culture are correlated predictably under some cir-
cumstances, however. We have erred in trying to
find a single class of material culture that correlates
reliably with language; we should focus instead on
[frontiers.
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Where we see a robust frontier represented in
material culture—not just different pots but also
different houses, graves, cemeteries, town patterns,
ritual icons, diets, and dress designs—that persistsin
the same location for centuries or millennia, it tends
to be a linguistic frontier as well. Persistent ethnol-
inguistic frontiers seem to occur under relatively few
conditions, principally at ecological boundaries and
at the end point of certain kinds of migrations.
There was, for instance, a persistent ethnolinguistic
frontier between English-speaking immigrants and
the indigenous Celtic Welsh in Wales. This divide
separated populations that spoke distinct languages
(Welsh/English), built particular kinds of churches
(Celtic/Norman English), managed agriculture in
varying ways with different tools, used disparate sys-
tems of land measurement, employed different stan-
dards of justice, and maintained a wide variety of
distinctions in dress, food, and custom. In cases
such as this, where a clear material culture frontier
persists in the same place for hundreds of years, lan-
guage tends to be correlated with the boundary.
This insight permits us to identify at least a few
probable linguistic frontiers on a map of purely ar-
chaeological cultures, a critical step in finding the
Proto-Indo-European homeland.

HOW RECONSTRUCTION WORKS

Historical linguistics gave us not just static classifica-
tions but also the astounding ability to reconstruct
at least parts of early languages for which no written
evidence survives. The methods that make this pos-
sible rely on regularities in the way sounds change
inside the human mouth. For example, the sound
k, as in “kiss” (or any consonant made with the back
of the tongue), followed by the sound ¢, as in “set”
(or any other vowel made with the tip of the
tongue), is likely to shift forward on the palate to-
ward the front vowel—to #s- and then to s.

This happened when the Latin word centum
(meaning “hundred” and pronounced kentum) be-
came the old French cent (pronounced zsohnt) and
then the modern French cent (pronounced sobnt).
A shift in the other direction, backward on the pal-
ate from ce- to tse-to ke-, is quite unlikely. Given the
terms centum and cent, and no other historical in-
formation about them, we could say that the sound
of the Latin word makes it the older form, that the
modern French form could have developed from it
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according to known rules of sound change, and that
an intermediate pronunciation zsohnt probably ex-
isted before the modern form appeared. Both words
are from the same Indo-European branch, Italic,
which produced Latin and from Latin all the Ro-
mance languages, including French. Indo-
European words for “hundred” from different
branches of the language family can be compared in
this way to see whether all can be derived from a sin-
gle hypothetical ancestral word. The proof that
Latin centum in the Italic branch and Lithuanian
shimtas in the Baltic branch are related in this way,
that they are cognates, is the construction of the an-
cestral root.

Root forms converge on one unique “root” se-
quence of sounds that could have evolved into all of
them by known rules. The comparative method
cannot force a regular reconstruction on an irregu-
lar set of sounds; for example, if terms in several
branches have borrowed sounds from local lan-
guages, those borrowings might not fit the expected
rules of regular sound change. For this reason,
much of the Proto-Indo-European vocabulary, per-
haps most of it, never will be reconstructed. Regular
groups of cognates permit archaeologists to recon-
struct a Proto-Indo-European root for the word
“eye” but not for “eyebrow,” for “snow” but not
for “rain,” and for “foot,” but not for “hand.”
Proto-Indo-European certainly had such words,
but we cannot safely reconstruct how they sounded.

Still, linguists have reconstructed the sounds of
thousands of other words. A reconstruction based
on cognates that survive in eight different Indo-
European branches, like *&’mtom-, the Proto-Indo-
European root for “hundred,” is much more reli-
able and probably more true than one based on cog-
nates in just two branches. The accuracy of recon-
struction has been confirmed by archaeology. Three
separate archaeological discoveries of ancient in-
scriptions  have provided opportunities to test
whether the sounds that had been suggested by lin-
guists for ancient phases of three Indo-European
languages—Hittite, Mycenaean Greek, and archaic
German—actually appeared in the inscriptions. In
all three cases the linguists were proved correct.

For example, linguists working on the develop-
ment of Greek had proposed *&7 (pronounced like
the %w-in “queen”) as the ancestral sound that de-
veloped into Greek ¢ before a front vowel or p be-
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fore a back vowel. The reconstruction remained hy-
pothetical until the discovery and decipherment of
the Mycenaean Linear B tablets, which showed that
the earliest form of Greek, Mycenaean, had the pre-
dicted %7, where later Greek had # or p before front
and back vowels. Such discoveries have confirmed
that many reconstructed terms can be regarded as
more than just abstractions.

The extent to which reconstructed terms can be
thought of as real is the subject of debate. We
should not imagine that reconstructed Proto-Indo-
European was ever spoken anywhere. After all, it is
fragmentary (and most of the language this recon-
struction represents never will be known). The re-
constructed language, which averages centuries of
change, is homogenized, stripped of many of the
peculiar sounds of its individual dialects. The same
can be said of the English language as presented in
Merriam-Webster’s Dictionary. This dictionary con-
tains the word “ombre” (a card game popular in the
seventeenth and eighteenth centuries) as well as
“hard disk” (post-1978). Thus, its vocabulary
brings together about four hundred years of En-
glish. No person has ever spoken this version of En-
glish. Nevertheless, many of us find the dictionary
useful as a guide to spoken English. Reconstructed
Proto-Indo-European is similar—it might not be a
true language, but it certainly 7efers to one.

If a reconstruction is based on a large and di-
verse set of cognates from both Europe and Asia
and includes a cognate from an ancient language,
the only conclusion we can draw is that such a term
existed in the parent language. Proto-Indo-
European is a partial grammar and a partial set of
pronunciation rules attached to the abundant frag-
ments of a very ancient dictionary. To an archaeolo-
gist, that is more valuable than a roomful of pot-
sherds. The reconstructed vocabulary of Proto-
Indo-European is a guide to the thoughts,
concerns, and material culture of actual people.

THE PRIZE: THE RECONSTRUCTED
VOCABULARY

The reconstructed vocabulary includes word clus-
ters that suggest that the speakers of Proto-Indo-
European were farmers and stockbreeders: we can
reconstruct words for “bull,” “cow,” “steer,”
<« 7 <«

ram,” “ewe,” “lamb,” “pig,” and “piglet.” There
is a term for “butter” and perhaps one for “cheese.”
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When these people led their cattle and sheep out to
the “field,” they walked with a faithful “dog.” They
knew how to “shear wool,” which they used to
“weave” textiles. They tilled the earth with a scratch
plow, or “ard,” which was pulled by “oxen” wear-
ing a “yoke.” They turned their threshed grain into
flour by “grinding” it with a hand “pestle,” and
cooked their food in clay “pots.” They had “bees”
and “honey.”

They divided their possessions into two catego-
ries: items that could be moved and those that could
not. In fact, the root for “movable wealth” ( *peku-,
the ancestor of such English words as “pecuniary”)
became the term for “herds” in general. Terms for
male family members suggest that they inherited
their rights and duties through the father’s blood-
line (patrilineal descent). The absence of equivalent
terms for the wife’s family indicates that wives lived
with the husband’s family after marriage (patrilocal
residence). “Chiefs” probably supervised political
relations within their kin group, and there were for-
mally instituted “warrior bands.” A male sky deity
(“sky father”), a thunder god, and a pair of sky twins
were worshipped. Two senses of the sacred seem to
have been recognized: “that which is imbued with
holiness” and “that which is forbidden.” Many of
these practices and beliefs are simply unrecoverable
through archaeology. The proto-vocabulary offers
the hope of retrieving some of these details of ritual
and custom. Reconstructed Proto-Indo-European
is a long, fragmentary word list left by people who
lived in a time and place unilluminated by any other
kind of textual evidence. The list becomes useful,
however, only if we can determine from where it
came. To do that, we must locate the Proto-Indo-
European homeland. First, however, we must know
when Proto-Indo-European was spoken.

DATING PROTO-INDO-EUROPEAN:
THE TERMINUS POST QUEM

A dictionary is dated easily by its most recent words.
The terminus post quem, the date after which recon-
structed Proto-Indo-European must be placed, can
be established in much the same way, by the vocab-
ulary. Words for things that were invented at a
known date, such “wagons” and “wheels,” can have
existed in a language spoken only after that date.
Proto-Indo-European began to split into different
branches after the date indicated by these recon-
structed words.
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The most important words from this perspec-
tive are the reconstructed words for the basic tools
(ard and pot) and products of agriculture (field,
grain, cow, bull, calf, ram, ewe, lamb, milk, and
cheese), for “wagons” and their parts, and for
“wool.” The agricultural vocabulary establishes that
the speakers of Proto-Indo-European could not
have been hunters and gatherers.

The term for “wool” provides a more precise
date. The reconstruction is based on cognates in al-
most all branches from Welsh to Indic, so it certain-
ly was in the vocabulary before the breakup into
branches began. Wool sheep are mutants, bred to
produce fleeces made entirely of the fine, curly fi-
bers that wild sheep originally had just as an under-
coat beneath their long, hairy coats. The best esti-
mate is that wool sheep were bred in Mesopotamia
about 4000 B.c. and then spread westward into Eu-
rope, eastward into Iran and India, and northward
into the Caucasus Mountains and the Russian/
Ukrainian steppes. From the wool perspective,
Proto-Indo-European was spoken after 4000 B.C.

The vocabulary for wagons provides stronger
guidance. At least five terms can be reconstructed
with great confidence: two nouns for “wheel,” an-
other for “axle,” a noun for “harness pole” (a
“thill”), and a verb meaning to “go or convey in a
vehicle.” Cognates for these terms occur in all the
major branches of Indo-European. Furthermore, all
words but “thill” are based on recognizable Proto-
Indo-European roots. For example, one recon-
structed “wheel” root, *kvékvloslooks very much as
if it was created from another root, *kvel-, a verb
that means “to turn.” Thus, *kvékvios is not just a
random string of phonemes; it is “the thing that
turns.” This kind of cross-referencing within a re-
constructed vocabulary increases confidence in both
reconstructions. Finally, most of the reconstructed
“wagon” terms turn out to have a kind of vowel
structure called an “o-stem” that generally is
thought to identify a late stage in the development
of Proto-Indo-European, so the vocabulary is inter-
nally consistent in its phonology. The speakers of
Proto-Indo-European had wagons and talked about
them using words of their own invention.

Based on archaceological evidence it is fairly cer-
tain that the wheel-and-axle principle was invented
after 4000 B.C., probably after 3500 B.C. A track
preserved under a barrow grave at Flintbek in north-
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ern Germany might have been made by wheels and
might be as old as 3600 B.c. All other evidence for
wheeled vehicles—written signs, artistic images,
three-dimensional clay models, and wheels them-
selves—first appears in the archacological record be-
tween 3500 and 3000 B.c. Thus, late Proto-Indo-
European must have been spoken after 4000 and
possibly after 3500 B.C. Before then, no language
had words for “wagons” or “axles.”

DATING PROTO-INDO-EUROPEAN:
THE TERMINUS ANTE QUEM

Proto-Indo-European has been created on the basis
of systematic comparisons of all of the known Indo-
European daughter languages. The terminal date
for the reconstructed language—the date after
which our reconstructed form becomes an anachro-
nism—should be related in some way to the separa-
tion of its oldest independent branches. If Proto-
Indo-European is defined as the language that was
ancestral to 4/l of the Indo-European daughters,
then it is the oldest reconstructable form. The later
daughters did not evolve directly from Proto-Indo-
European but from some intermediate, evolved set
of late Indo-European languages that preserved as-
pects of the mother tongue and passed them along.

Internal evidence—the appearance within a
branch of phonological archaisms and innovations
not shared with other branches—helps identify the
oldest branches. All of the branches cannot be
placed with confidence in a sequence, but most lin-
guists agree that Anatolian was the first branch to
separate. It appears in the oldest known inscriptions
in any Indo-European language, dated 1920-1820
B.C., at Karum Kanesh II in Turkey. Anatolian is so
archaic and idiosyncratic that it must represent a
very early stage in Proto-Indo-European. Italic and
Celtic also seem archaic and should be included
within the next set of branches to form, although
their earliest inscriptions are much later, about 600-
500 B.c. Reconstructed Proto-Indo-European be-
comes increasingly anachronistic after the set of sep-
arations that includes Italic and Celtic. Greek, docu-
mented in Linear B by 1450 B.C., probably split off
from a more evolved set of Indo-European dialects
and languages centuries after the dialects that led to
Italic and Celtic. The sound changes that identify
Indo-Iranian emerged after the separation of the
Greek branch. Old Indic Sanskrit had emerged from
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Indo-Iranian by 1450 B.C., the date of the oldest
Sanskrit inscriptions in the Mitanni texts. Common
Indo-Iranian must be older than 1450 B.C., at least
as old as 1700 B.C.

The older separations—Greek, Italic and Celtic,
and Anatolian—form a sequence that must predate
1700 B.c. Although their exact place in the se-
quence is debated, Germanic and Tocharian cer-
tainly also split away before Indo-Iranian. The latest
possible date for Proto-Indo-European can be set at
about 2700 B.C., leaving just a millennium—almost
certainly not enough time—for the evolution of An-
atolian, Italic, Celtic, Mycenaean Greek, Germanic,
Tocharian, and Indo-Iranian. Long before 1700
B.C., the language that has been reconstructed as
Proto-Indo-European had evolved into something
else or, more accurately, into a variety of late dialects
that continued to diverge in various ways in differ-
ent places. By at least 2000 B.C., and probably long
before, what we know as Proto-Indo-European was
a dead language.

LOCATING THE HOMELAND

It has been proposed that Proto-Indo-European
was spoken in Anatolia in about 7000-6500 B.C.
and then spread through Europe and eastward
across the Eurasian steppes with agriculture and ani-
mal herding. This idea is appealing, but it cannot
be correct. It requires a breakup into daughter
branches in about 6500 B.C., when the first pioneer
Anatolian farmers migrated to Greece, with subse-
quent branch formations and separations as the
farming economy was carried northward into tem-
perate Europe between 6000 and 3000 B.c. By
4000-3500 B.c. the Indo-European language fami-
ly should have been quite diverse, according to this
proposal.

For this chronology to be correct, we would
have to assume that the wool and wagon vocabu-
laries were created long after the breakup of the
Indo-European branches and then were borrowed
into each daughter branch. Linguists generally have
rejected this accommodation, however, because the
vocabulary does not exhibit phonological traits in-
dicating that it was created within a later Indo-
European language. No other technical vocabulary
is known to have been borrowed in a standardized
form into the Indo-European daughter languages
after they were scattered from Scotland to India—
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for example, the vocabulary for iron technology is
quite diverse in the daughter languages. The lin-
guistic evidence is against the Anatolia solution.

If not Anatolia, then where? Linguists have long
tried to find animal or plant names in the recon-
structed vocabulary that refer to species that lived in
just one part of the world. The reconstructed term
for “salmon,” */[ok*s, was once famous as a proof
that the Aryan homeland lay in northern Europe.
Animal and tree names seem to narrow and broaden
in meaning easily, however. They are even reused
and recycled when people move to a new environ-
ment. The most specific meaning that linguists
would now feel comfortable ascribing to the recon-
structed term */ok*s- is “trout-like fish.” Most lin-
guists agree that the fauna and flora designated by
the reconstructed vocabulary are temperate-zone
types (bear, otter, beaver, lynx, and horse), not
Mediterranean (cypress, olive, and laurel) or tropi-
cal (monkey, elephant, palm, and papyrus).

“Bee” and “honey,” however, are very strong
reconstructions. The term for “honey,” *medhu-,
also was used for an intoxicating drink that played
a prominent role in Proto-Indo-European rituals.
Honeybees are not found in northern Eurasia east
of the Ural Mountains, across Siberia, because the
hardwood trees (lime and oak, particularly) that
honeybees prefer as nesting sites become rare east
of the Urals. That removes all of Siberia and much
of northeastern Eurasia from contention, including
the Central Asian steppes of Kazakhstan.

The horse, *ek*wo-, is solidly reconstructed and
seems also to have been a potent symbol of divine
power for the speakers of Proto-Indo-European.
Although horses lived in small, isolated pockets
throughout prehistoric Europe, they were rare or
absent in the Near East, Iran, and the Indian sub-
continent and were numerous and economically im-
portant in the daily meat diet only in the Eurasian
steppes. The term for “horse” removes the Near
East, Iran, and the Indian subcontinent from seri-
ous contention, and it encourages us to look closely
at the Eurasian steppes.

Finally, we can use the information that the
speakers of Proto-Indo-European were familiar
with agriculture and herding. In the northern forest
zone of Russia and the Baltic, economies based on
fishing, hunting, and gathering were retained until
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after 2500-2000 B.C. The switch to herding and
farming happened after 2000 B.C. in the Siberian
forest zone east of the Urals. That, too, eliminates
Siberia and Kazakhstan and casts doubt on the Rus-
sian-Baltic northern forest zone. We are left with
temperate Europe and the western steppes and per-
haps the temperate parts of the Caucasus Mountains
and Anatolia.

WHO WERE THE NEIGHBORS?

The neighbors of the speakers of Proto-Indo-
European can be identified through words and
forms borrowed between Proto-Indo-European
and other language families. Proto-Indo-European
shows strong links with Proto-Uralic, a key ancient
language of the northern Russian forests, and
weaker links with a language ancestral to Proto-
Kartvelian, spoken in the Caucasus Mountains.
Proto-Indo-European and Proto-Uralic shared two
kinds of linkages. One, revealed in shared pronouns,
noun endings, and basic vocabulary could be ances-
tral: the two proto-languages seem to have shared
an ancient common ancestor, perhaps spoken by Ice
Age hunters east of the Carpathians. The relation-
ship is so remote, however, that it can barely be de-
tected.

The other link between the two languages
seems cultural: some Proto-Indo-European words
(to wash, water, to give, merchandise, to fear) were
borrowed by the speakers of Proto-Uralic, perhaps
through a shared trade jargon. The fact that the re-
constructed roots are similar in phonological form
and meaning indicates that they were loans rather
than inheritances.

These two kinds of linguistic relationship—a
possible common ancestral origin and interlangu-
age borrowings—suggest that the Proto-Indo-
European homeland was situated near the home-
land of Proto-Uralic. Uralic is a broad language
family, like Indo-European. Its daughter languages
are spoken across the northern forests of Eurasia
from Finland to the Siberian Pacific. The Proto-
Uralic homeland is thought to have been in the
southern part of the forest zone near the Ural
Mountains. Many researchers believe that the best
case can be made for a homeland west of the Urals,
and some argue for the east side. Almost all agree
that Proto-Uralic was spoken in the forests between
the Oka River on the west and the Irtysh River on
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the east, probably before the adoption of a herding
economy (2500-2000 B.c.). This leaves a possible
contact zone south or southwest of the Ural Moun-
tains.

Coincidentally, this is the direction in which we
find the second neighbor. Proto-Indo-European in-
teracted with the languages of the Caucasus Moun-
tains, primarily those that are classed as southern
Caucasian or Kartvelian, the family that produced
modern Georgian. Many terms have been proposed
as loanwords to Proto-Indo-European from Proto-
Kartvelian (and even Semitic). The few such loan-
words that are widely accepted (such as those for
“silver” and “bull”) might be words that were car-
ried along trade and migration routes far from the
Semites’ Near Eastern homeland. The phonology of
the loans suggests that none of these language con-
tacts was direct—all of the loanwords passed
through unknown intermediaries between the
known three. One intermediary is required by chro-
nology, since Proto-Kartvelian generally is thought
to have existed after Proto-Indo-European and
Proto-Semitic.

Who, then, were the neighbors? Proto-Indo-
European exhibits strong links with Proto-Uralic
and weaker links with a language ancestral to Proto-
Kartvelian. The speakers of Proto-Indo-European
lived between the Caucasus and Ural Mountains
but had deeper linguistic relationships with the peo-
ple who lived around the Urals. The region between
the Caucasus and the Urals is the Russian and
Ukrainian steppe—a place long identified as a
strong candidate for the Indo-European homeland.
Does contemporary archaeology support this solu-
tion?

THE ARCHAEOLOGY OF THE
PROTO-INDO-EUROPEAN
HOMELAND

In the North Pontic region, north of the Black Sea,
the first farmers were Cris culture pioneers who mi-
grated from southeastern Europe and the Lower
Danube Valley. Their arrival created a cultural fron-
tier northwest of the Black Sea in modern Ukraine,
between the Dnieper and Dniester Rivers, that per-
sisted for 2,500 years, from about 5800 to 3500
B.C. Two distinct cultural systems existed side by
side, east and west of the Dnieper-Dniester frontier.
Substantial differences in material culture distin-
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guished the immigrants and their cultural descen-
dants (Crisg, Linear Pottery, and Tripolye) from the
indigenous societies and their cultural descendants
(Dnieper-Donets, Mariupol, Sredny Stog, and
Yamnaya). The two traditions differed in house
forms; settlement types; economy; ceramic style,
decoration, and technology; stone tool types; mor-
tuary rituals; the presence or absence of female figu-
rines; and metallurgical techniques—in other
words, they maintained distinctions in almost every
aspect of material culture for millennia.

Another persistant cultural frontier coincided
with an important ecological frontier. It separated
the foragers of the northern forest zone west of the
Ural Mountains, the probable Proto-Uralic home-
land, from the cattle herders and sheepherders to
the south, in the Pontic-Caspian steppes. This eco-
nomic-ecological frontier, too, persisted for 2,500
years, from about 5000 to about 2500 B.C. A bun-
dle of cultural distinctions defined the forest/steppe
frontier, including variations in house forms, pot-
tery types, stone tools, and burial practices.

Finally, on the eastern edge of the Pontic-
Caspian steppes there was yet a third clear and per-
sistent cultural frontier, a north-south line extend-
ing from the southern slopes of the Ural Mountains
to the deserts north of the Caspian Sea. Long after
herding was adopted in the Pontic-Caspian steppes
(about 5000 B.C.), the societies of the Kazakh
steppes to the east remained foragers—such groups
as the Atbasar, Surtanda, and Tersek-Botai. They
made quite different kinds of pots and stone tools,
did not use cemeteries, and had distinctive house
forms. Like the first two frontiers, this one persisted
for at least 2,500 years, until about 2500-2000 B.C.
In all three cases it is clear from published archaeo-
logical reports that the cultures on either side of the
frontiers knew and interacted with each other, but
rather than assimilating, they remained distinct for
millennia.

The historic cases cited earlier suggest that
these material-culture frontiers almost certainly
were linguistic frontiers as well. They surrounded
and enclosed precisely the region identified in other
ways as the probable Proto-Indo-European home-
land. While we should not make the mistake of as-
suming that a// of the people of the Pontic-Caspian
steppes were Indo-European-speakers, we can safely
suppose that Proto-Indo-European was spoken
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somewhere in the Pontic-Caspian region between
4000 and 2000 B.c.

Archaeology thus reveals a set of cultures in this
region at this time that fits all of the requirements
of the reconstructed vocabulary: they sacrificed
horses, cattle, and sheep; cultivated grain at least oc-
casionally; drove wagons; and expressed institution-
alized status distinctions in their funeral rituals.
They occupied a part of the world, the steppes,
where the sky is by far the most striking part of the
landscape, a fitting environment for people who be-
lieved that their most important deities lived in the
sky. Archaeological evidence for migrations from
this region into neighboring regions is well estab-
lished. The sequence and direction of these move-
ments match those suggested by linguistics. Two
movements toward the west could represent the de-
tachment of the pre-Anatolian (Cernavoda I into
the eastern Balkans) and then the pre-Italic/pre-
Celtic dialects (Yamnaya into eastern Hungary), fol-
lowed by a third movement toward the east (Sin-
tashta-Petrovka) that could represent the detach-
ment of Indo-Iranian. The archaeology of the
region provides a new window onto the lives of the
people who spoke Proto-Indo-European and the
process by which it became established and began
to spread.

See also Celts (vol. 2, part 6); Germans (vol. 2, part 6);
Etruscan Italy (vol. 2, part 6); History and
Archaeology (vol. 2, part 7); Dark Age/Early
Medieval Scotland (vol. 2, part 7); BEarly Medieval
Wales (vol. 2, part 7).
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WARFARE AND CONQUEST

FOLLOWED BY FEATURE ESSAY ON:

Muaiden Castle

Warfare has been defined in both broad and narrow
terms. In the broad view, warfare is armed conflict
between any social or political units. In this view,
societies as diverse as bands of Mesolithic hunter-
gatherers, Neolithic farming tribes, Celtic high
chiefdoms, petty states, and the Roman Empire can
conduct war. The narrow definition confines war to
state-level societies—those with the hierarchical or-
ganization to centrally direct armies that are led by,
if not consisting wholly of; full-time military special-
ists. This constricted view is historically misleading
and anthropologically absurd. Roman legionnaires
routed and killed by warriors of a Celtic hill tribe
were just as vanquished as those beaten by a Persian
army. Indeed, it took the Romans more time and
manpower to conquer the small Celtiberian tribes
of northern Spain (four to six legions and two hun-
dred years of continuous fighting) than it took them
to subdue Macedonia and Greece (two to four le-
gions and, in total, about twenty years of intermit-
tent combat). Under the narrow definition, the very
terms “prehistoric warfare” and “tribal warfare” are
oxymorons, which means that recent tribes such as
the Apache, Maori, and Taureg never made war.
For many reasons, then, the broad definition is pref-
erable and is used here.

Archaeological evidence for warfare is recovered
in four categories: human remains; fortifications;
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weapons and armor; and artistic representations.
Only when classical authors begin to describe war-
fare of their societies with the so-called barbarians
of more northerly Europe were there written ac-
counts to supplement the physical evidence revealed
by archaeology.

HUMAN REMAINS

Human remains often bear witness to the traumas
caused by weapons. These include sword cuts, the
indentations made by stone axes and adzes, and de-
pressed fractures made by maces or other blunt-
force weapons. The most common type of weapon
traumas found on victims of early warfare are em-
bedded stone or bone projectile points. Any of these
types of traumas can be considered the cause of
death, especially when there are no signs that the
wound healed.

Archacological evidence for warfare can also be
seen in the treatment of the body after death. Bo-
dies of war victims were often left where they fell or
dumped into mass graves. Bodies that were not bur-
ied soon after death often suffered mutilation by an-
imal scavengers. War victims were also mutilated in
the course of hostilities. One common type of peri-
mortem (i.e., about the time of death) mutilation is
known as “overkill,” which involves striking the vic-
tim with numerous blows or multiple projectiles—
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any one of which would have been fatal. Another
kind of mutilation involves the taking of war tro-
phies—heads, hands, or other body parts—leading
to burials with either too few or too many body
parts for the individual interred. There is also some-
times evidence for cannibalization of the victims.
These types of mutilation suggest that the victors
wanted to either humiliate their victims or to ac-
quire the victim’s spiritual power.

When these stigmata co-occur, warfare was the
certain cause. For example, more than 6,000 years
ago, at the Early Neolithic site of Herxheim, Ger-
many, more than three hundred people died violent
deaths. Crania from these individuals were discov-
ered at regular intervals in the two defensive ditches
enclosing the site, indicating that victims were de-
capitated and their skulls thrown in the ditch or
placed atop posts that later collapsed into the ditch.
The crania bore traumas from axes and some type
of blunt weapon. The Herxheim skulls thus evi-
dence all of the signs commonly found on war vic-
tims—weapon traumas, mutilation, trophy taking,
and atypical disposal of the dead.

Palaeolithic and Mesolithic. The bones of early
European hominids show many healed and un-
healed traumas. For example, Neanderthals seem to
have been particularly accident-prone. But before
the widespread use of stone and bone projectile tips
by modern humans in the Upper Palaeolithic (c.
40,000-35,000 years ago), it is very difficult to de-
termine whether these traumas were caused by
human violence or other more prosaic causes. Evi-
dence of homicide appears as soon as modern hu-
mans appear in Europe, such as the Grimaldi, Italy,
child with a bone projectile point embedded in its
spine (c. 32,000 years ago) and the mass grave of
twenty individuals with head traumas at Predmost.

The appearance of true cemeteries consisting of
many primary burials during the Mesolithic (c.
9600—4300 B.C.) increases the archaeological visi-
bility of homicide and warfare. In France, Italy, Ger-
many, Scandinavia, and the Ukraine, between 3 and
16 percent of the bodies excavated were of individu-
als with embedded projectile points. (By compari-
son, 3.3 percent of the French met violent deaths
during World War 1.) Evidence for trophy taking
comes from the Late Mesolithic site at Ofnet Cave
(7500 B.C.), in Germany, where two caches contain-
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ing a total of at least thirty-three skulls were found,
arranged “like eggs in a basket.” Most of these
crania had multiple holes knocked in them by stone
adzes and many still-articulated neck bones showed
marks from throat cutting. These men’s, women’s,
and children’s skulls were probably “trophies” from
a single massacre. Smaller caches of skulls and asso-
ciated neck vertebrae bearing similar traumas have
been found at three other Late Mesolithic sites in
Germany and northern France (Hohlenstein-
Stadel, Kaufertsberg, and Mannlefelsen). These and
other finds indicate that the economic and social
landscape of Mesolithic Europe was highly disputed
and violent. This evidence is clearly contrary to oft-
repeated claim that foragers were peaceful and war-
fare only began with farming.

Neolithic. In the Neolithic period there is plentiful
palacopathological evidence for warfare. The skele-
tons of at least 6 percent and possibly more than 19
percent of Early Neolithic individuals of the Linear-
bandkeramik (LBK or Linear Pottery culture) ex-
hibit traumas indicating a violent death. At Tal-
heim, Germany, thirty-four bodies bearing weapons
traumas were dumped haphazardly into a large pit.
Like the skulls from Ofnet Cave, many of these were
perforated, often several times (an example of over-
kill), with D-shaped holes of a type that could only
have been made by a groundstone “shoe-last” adze
of LBK design. The demography of the victims im-
plies that an entire small village was killed, although
there seem to be fewer young women among the
victims than expected, possibly because they were
taken as captives.

At Schletz-Asparn, Austria, an enclosed Early
Neolithic (LBK) village was destroyed, along with
most of its population. Archaeologists have recov-
ered the fragmented skeletons of some one hundred
people. Many skulls had fatal axe or club wounds,
and there was evidence of animal gnawing, indicat-
ing that the bodies were simply left where they fell
and that there was no one left to bury them. Only
later were the partially disarticulated remains cast
into the enclosing ditch and covered with earth.
The clear underrepresentation of young women in
the skeletal remains suggests that women were car-
ried away, whereas the others were simply killed.
Talheim, Schletz-Asparn, and the aforementioned
Herxheim, alone, evidence the violent deaths of
more than 500 LBK individuals, which—compared
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to the 1,500 or so excavated LBK burials showing
no evidence of violent death—indicate that this pe-
riod was particular bellicose.

There are also indications of clashes between
Early Neolithic farmers and the Late Mesolithic
hunter-gatherers living beyond their zones of settle-
ment. Refuse pits at the LBK site of Vaihingen, Ger-
many, contained a number of skeletons, often bear-
ing violent traumas, whose physical features were
more robust (that is, Mesolithic) than those of the
villagers. In southern France, a few skulls bearing
the hallmarks of decapitation were discovered on an
Early Neolithic site of the Cardial culture. These
skulls were more similar to the inland Mesolithic
populations of that region than they were to the
Cardial farmers. This suggests that, like the Meso-
lithics before them, and the contemporary LBK
farmers of Herxheim, Cardial warriors sometimes
collected the skulls of their enemies as trophies.

Further evidence of warfare comes from later
Neolithic sites in Britain. At least two of them were
attacked by archers and burned. The body of one
man was discovered in the enclosure ditch at Ham-
bledon Hill. He had fallen after being shot in the
back with an arrow, crushing an infant he was carry-
ing beneath his body. The burned palisade subse-
quently collapsed on them both.

During the Middle and Late Neolithic, the ar-
chaeological visibility of weapon traumas decreases,
but that does not mean that armed violence was less
prevalent. Almost all the famous Neolithic mega-
lithic and tumulus-mound tombs in western Europe
were plundered of their contents, including human
remains, before archaeologists could investigate or
record them. In other parts of Europe, the common
later Neolithic practices of cremation and secondary
burial (burial after the bones had been disarticulat-
ed, defleshed and partially destroyed by exposure to
weather and animal scavengers) prevent or severely
hinder analyses of cause of death. The exceptions in-
dicate that warfare was often virulent during these
periods, and this is supported by the prevalence of
fortifications and specialized war weapons (see
below).

The famous Tirolean “Iceman” mummy, an in-
dividual of the Late Neolithic (c. 4000 B.C.), was a
casualty of war. Embedded in his back, just below
the shoulder joint, was a stone projectile point. This
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lethal projectile was of a large, shouldered design
that was very different from the small, triangular ar-
rowheads the man carried. The design of the em-
bedded projectile would have been difficult to re-
move after penetration, possibly a specialized war
point. Evidence of similar deaths have been found
at other sites dating to the Late Neolithic. At a mass
grave at Roaix, France (c. 2500 B.C.), more than
one hundred persons of all ages and both sexes,
often with arrow points embedded in their bones,
were simultaneously buried.

Bronze Age. Although cremation and secondary
burial remained common in many areas, examples
of traumatic injuries and mutilation are known from
several Bronze Age sites. At the site of Hernadkak,
Hungary, a male skeleton was found with a bronze
spearhead embedded in his pelvis. A massacre is evi-
denced at the site of Velim, Czech Republic (c.
2000-1700 B.C.), where the fragmentary skeletal
remains of dozens of individuals who died from
traumatic injuries were found. All sexes and ages
were represented, and some of the their bodies ap-
pear to have been cannibalized. A number of
Bronze Age burials in Hungary are missing hands
and feet, possibly taken as war trophies. Some prehi-
storians believe that trepanation holes found on
some Bronze Age skulls were attempts to treat bat-
tlefield head injuries.

In the Late Bronze Age (1700-1400 B.C.) cre-
mation becomes the almost universal burial custom
in Europe. Thus, if human physical remains provid-
ed the sole line of evidence, the Late Bronze Age
would seem quite peaceful compared with earlier
periods. Nonetheless, female skeletons bearing
weapons traumas were found at Wicnica, Poland,
and there is evidence for cannibalism from the cem-
etery at Velatice in the Czech Republic, where the
fragmentary remains of 205 individuals were found
in association with one (cremation) urn burial. De-
spite the dearth of remains, other archaeological ev-
idence (see below) has convinced archaeologists
that this was a period of frequent warfare and de-
struction, especially in eastern and central Europe.

Iron Age. Well-preserved Iron Age skeletons are
rare in many areas of Europe. Most of the tumulus
burials of the Early Iron Age were looted before
they could be investigated. Less vulnerable “flat
burials” from later in the Iron Age have been exca-
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vated and analyzed, but most seem to involve only
exceptional elites. In any case, burial customs were
quite varied, with cremation and exposure common
in many periods and regions. At a number of burial
sites in east Yorkshire, of 107 male skeletons ana-
lyzed, three had died of sword cuts. One of those
buried at the great hillfort of Maiden Castle in En-
gland had been killed by a Roman ballista bolt dur-
ing the Roman conquest.

In the middle of the Iron Age, the warriors of
prehistoric Europe came into open conflict with
their “civilized” neighbors to the south. As a result,
the Celts were among the first Europeans north of
the Alps mentioned by classical authors (after 550
B.C.). These accounts recorded their prowess in war,
the weapons they employed, and the tactics they
preferred. Especially horrifying to Romans was their
taking and displaying of heads from enemy dead.
Diodorus Siculus states that warriors would “em-
balm in cedar oil the heads of the most distin-
guished enemies and preserve them carefully in a
chest to display them with pride” (in Ellis 1990). In
addition, these were often nailed above the door of
the victorious warrior’s hut. At Entremont, France,
a third century B.C. fortification, a stone shrine with
niches for displaying trophy skulls was found along
with fifteen such skulls with nail holes for attach-
ment. Similar trophy skulls and one other shrine
with skull niches (from Roquepertuse) have been
found at other Iron Age sites in the region.

FORTIFICATIONS

Fortifications are one of the most readily identifiable
archaeological indicators of the possible presence of
warfare during any period. Fortifications—often eu-
phemistically called “enclosures”—are large-scale
constructions that allow a relatively small number of
defenders to repel forces that greatly outnumber
them. The most common features of early fortifica-
tions include curtains (wooden palisades or walls of
stone or earth enclosing a settlement or blocking its
most vulnerable access routes), ditches in front of
the curtains, bastions (projections of the curtain
from which flanking fire can be directed along the
curtain), and defensible gates designed to obstruct
attackers and put them under fire from several direc-
tions.

Neolithic. Because of the smaller size of co-
resident groups and a more nomadic way of life, no
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fortifications attributable to Mesolithic or earlier
foragers have been discovered. On the other hand,
Neolithic and later fortifications are very common
throughout Europe. They are first seen in the
southeast at Early Neolithic sites such as Sesklo,
Dimini, and Danilo. The earliest fortifications in
central and western Europe appeared when early
farmers of the LBK culture colonized these regions.
There are now almost one hundred known LBK
fortifications, and more are found each year. They
date to all phases of the culture, although they are
more prevalent in the later phases in the west. While
many LBK fortifications appear to have been built
to counter short-term threats, some sites, such as
Schletz, Eisleben, and Koln-Lindenthal, evidence
multiple phases of use. LBK villages were usually
not located in locations with natural defenses. As a
result, man-made features were needed for protec-
tion. These included one or two ditches backed by
a fireproofed (daubed) palisade, baffled or screened
entrances, and (rarely) gate houses or towers. These
elements are surprisingly sophisticated, as they can
all be found in fortifications up until the age of gun-
powder. Their sudden appearance implies that LBK
farmers had inherited an older tradition of building
and refining defensive works.

The defensive works at Darion and Waremme-
Longchamps, both in Belgium, are typical LBK for-
tifications. Ditches backed by palisades enclosed
both villages. The entries into the palisades were
protected by two methods. At Darion’s north gate,
a gate tower projects out from one side of the en-
trance. At Longchamps, a small “guardhouse”
flanked the south gate but projected inward. Also at
the south gate, both the ditches and palisades over-
lap forming a “baffle” (known to Roman military
engineers as a clavicum). A similar design was em-
ployed at Darion’s south gate, but only the palisades
were “baffled.” Attackers entering such gates had to
expose themselves to fire from their unshielded (i.e.,
usually right) side and /or rear. The ditches fronting
LBK palisades may have simply been large “borrow
pits” from which mud was extracted to fireproof the
palisade. However, their cross-section was often V
shaped—particularly near the vulnerable gate
areas—and they were two meters deep and three
meters wide in some places, so they would have of-
fered protection even without the palisade. Indeed,
the Romans defended their forts with exactly similar
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V-sectioned ditches of 1.2 to 3.5 meters deep that
they called fossae fastigata. Another form of defend-
ed gate used during the LBK was the screened gate
(as is seen at Koln-Lindenthal), known to Roman
military engineers as the tizulum, where a section of
the palisade sat out or in from the main palisade to
form a double baffle entry. Cardial farmers in south
and southwest Europe, contemporaries of the LBK,
also surrounded some of their settlements (such as
Masseria Candelero, Italy) with ditches, sometimes
with baffled (“crab-claw™) gates.

In some cases, Early Neolithic fortifications
were so large that it seems unlikely that the number
of people living within them could have constructed
them. For example, English Early Neolithic fortifi-
cations were estimated to have required over
100,000 man-hours to construct. The smaller forti-
fications at Darion, with only about twenty adults,
would have needed about 1,700 man-days to build.
Several cooperating villages must have constructed
these, either as a central refuge for several nearby
communities or as frontier protection for villages to
the interior.

By the end of the Neolithic, in the Copper Age,
regularly spaced bastions were a feature of several
stone-walled fortifications, such as Chalandriani
(Greece), Boussagues (France), Los Millares
(Spain), and Zambujal (Portugal).

Bronze Age. Although nearly all of the fundamen-
tal features of subsequent fortifications were in use
by the end of the Neolithic, fortifications continued
to increase in size and number during the Bronze
Age. After 4200 B.C., there was a general growth of
fortifications across Europe as groups competed for
resources and control of trade routes. Hillforts pro-
tected by a ditch and earthen rampart begin to make
their earliest appearance in this period, as at
Hradisko, Slovakia. There seem to have been few
fortifications in northwest Europe during the Early
Bronze Age.

During the Middle Bronze Age, much of the
European continent was unfortified. Sites that had
been fortified during earlier periods were still inhab-
ited, but their defenses were either absent or in dis-
repair. Refuge fortifications are known from Italy,
and the site of Pritluky, Slovakia, was enclosed in a
double ditch and rampart. The greatest fortifica-
tions, however, appeared late in the Middle Bronze
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Age, with the rise of the Mycenaeans. The defenses
of the Aegean palaces at Mycenae, Tiryns, and
Pylos, had “Cyclopean” walls, so called because the
stones used to construct them were so large that the
mythological Cyclops would be needed to move
them.

In the Late Bronze Age, there was an increase
in the number of fortifications across Europe. The
first Europeans to routinely construct hillforts were
the Urnfield cultures. Some Urnfield sites were sim-
ply palisaded while others were enclosed in multiple
walls and ramparts. The majority of Urnfield fortifi-
cations are in Germany, but they can also be found
in southern and central Europe.

Fortifications with wall-and-fill (or “box”) ram-
parts appear in Europe in the earliest Hallstatt
phases of the Late Bronze Age. The method of con-
struction involved building a facing wall of durable
material—wood pilings, stone, or sod—and another
wall two to three meters behind it. In some cases,
the rear wall is tied to the face with transverse tim-
bers, as at Poundbury in Dorset. The area between
these walls was then filled with either spoil from the
ditches fronting the wall or from quarries elsewhere.
Box ramparts were relatively high yet resistant to
slumping. They continued to be built until the
ninth century B.C. and even later in some places in
Britain. The rampart at Biskupin, Poland, also in-
corporated posts anchored into the outer slope at a
45° angle forming a kind of chevaux-de-frise. Gate
areas were sometimes baffled, as at Seftenburg and
the Wasserburg in Baden-Wiirttemberg and the
Mycenaean palace at Tiryns, but major advances in
gate defenses came later in the Iron Age.

Around 1250 B.c. the defenses of the Mycenae-
an strongholds were strengthened, implying immi-
nent conflict, but these improvements were appar-
ently insufficient. By 1200 B.C. many sites bordering
the Mediterranean were attacked, destroyed, and
abandoned. Unfortified sites in Sicily were de-
stroyed and subsequently rebuilt as fortified settle-
ments by culturally different inhabitants. On the is-
land of Sardinia, large stone refuge fortifications
with massive walls and bastions, called nuraghi, first
made their appearance at about this time. The wave
of site destruction swept through the eastern Medi-
terranean as far as the mouth of the Nile. Its cause
is still being debated.
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At the same time, hillforts appeared in Italy, Ire-
land, and Romania. The people of the Swiss lakes
region continued to utilize terrain to the best effect,
locating their villages on islands or promontories
and often enclosing them with substantial walls. In
Ireland, artificial island strongholds, crannogs, were
constructed.

Iron Age. Throughout the Iron Age, hillforts
gradually increased in size, number, and complexi-
ty, particularly with regard to their entrances. Many
hillforts—both on the Continent and in Britain—
fell into disrepair around the middle of the first mil-
lennium B.C., suggesting some type of social col-
lapse, only to be reoccupied by different peoples
during later periods. By the sixth century B.C., hill-
forts on the Continent began to show the influence
of classical Greece and Greek colonies, which result-
ed in square-bastioned fortifications such as Heune-
berg, Germany, and Entremont, France, which are
imitations of Greek fortifications.

The seventh century B.C. seems to have been a
period of great unrest in northern Britain. Great
hillforts were constructed, and farmsteads were for-
tified with stockades, suggesting that raiding was
prevalent. In Scotland and Ireland, circular dry-
stone towers called &rochs began to appear, over fifty
of which still survive. One of the earliest, Click-
himin, developed from a fortified farm. Two of the
highest are Dun Troddan (7.6 meters) and Mousa
(13.7 meters). Staigue Fort, in Ireland, was 3.9 me-
ters high and over 24 meters in diameter and had
rooms built within the thickness of the walls.

Fortifications with “dump” ramparts first ap-
peared around the fifth century B.C. Although the
term “dump” implies haphazard construction,
these ramparts were carefully laid. Generally, these
curtains were unfaced, but their thickness and the
shallow angle of the ramparts prevented slumping.

The gates of hillforts evolved throughout the
first millennium B.C. The earlier examples had sim-
ple bent outset gates that formed a small courtyard,
within which was the gate proper. Over time, en-
trance passages became longer and more complex.
Whereas earlier entrances at sites like Ivinghoe Bea-
con were only 3.4 meters deep, later passages were
lengthened to over 40 meters—the then-effective
range of bowshot. Later, flanking guard chambers
were added to the passageway. In some hillforts,
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gated barriers at the beginning and middle of the
passageway reinforced this position. In the latest ex-
amples of Iron Age fortifications, entrance passages
were lengthened to 45 meters and were curved at
the interior end so that the gate was not visible from
the exterior of the fort (as is seen at Painswick Bea-
con, England). Curving the entrance passage inhib-
ited the use of fire arrows against the wooden gate
or the use of battering rams. Bridges over the guard
chambers, implied by the footings at Rainsborough
and Titterstone Clee, subjected gate attackers to fire
from above as well as both flanks. Gate screens or
barbicans also came into use.

The zenith of prehistoric fortifications were the
large Celtic hillforts, or oppida, which even Roman
generals described with respect. By the middle of
the first century B.C., some fortifications had devel-
oped into massive hilltop edifices like Alesia, which
took Caesar’s legions weeks to reduce. Against at-
tackers armed with only short-range weapons such
as the bow, sling, and spear, lacking siege engines
and artillery, such oppida must have been nearly im-
pregnable. This explains the relative absence of evi-
dence that they were attacked until the Roman con-
quest. Many oppida enclosed so many inhabitants
and such diverse activities that they have been de-
scribed as “protourban centers”—that is, more like
walled towns than just refuges or forts. For example,
cities such as Paris, Toulouse, and Colchester began

as oppidn.

WEAPONS AND ARMOR

The earliest known weapons of war were made of
stone, wood, and bone. While used for more prosaic
purposes, axes, adzes, mallets, knives (of stone or
bone), and hunting weapons such as bows, throw-
ing or thrusting spears, and slings were all employed
to kill humans. As noted above, embedded arrow
points and weapon traumas from knives, axes, and
clubs have been found on the skeletons of Upper
Palaeolithic and Mesolithic foragers.

Neolithic. During the Neolithic, the evidence for
“purpose-built” weapons of war is at best circum-
stantial. Weapon traumas on victims indicate that
the primary weapons of Early Neolithic warriors
were the bow and arrow and the groundstone axe/
adze. LBK arrowheads were large triangular points
that would have been difficult to withdraw, while
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their lack of a stem made them likely to slip off the
shaft when the arrow was extracted and remain to
infect the wound. Food remains indicate that LBK
farmers almost never hunted, so these points, as
their design suggests, may have been purpose-built
for warfare. Indeed, skeletons from this period bear
embedded LBK arrowheads. These points are most
prevalent in western LBK distribution, where other
evidence for warfare is also common. The ubiqui-
tous groundstone adzes of the Early Neolithic are
often assumed to have been used solely for wood-
working. As mentioned above, the perforated skulls
of many war victims indicate that these tools were
also used as weapons. Further proof'is found in the
fact that axes are found as grave goods in LBK adult
male burials. Historically, prowess in war and the
wielding of weapons was a much more common
source of male status than skill at carpentry.

Bronze Age. How metallurgy appeared in Europe
is still a matter of debate. Whatever its origin, Euro-
peans immediately and most commonly used these
new materials to make weapons.

Purpose-built weapons of war are among the
carliest of metal artifacts. The first of these were tri-
angular-bladed daggers with round pommels pro-
duced during the Chalcolithic by the makers of
beakers. This form continued to be used for weap-
ons and ornaments up until the Iron Age. Improve-
ments in metal technology were signaled by the ap-
pearance of the Bronze sword in about 2300 B.C.
Initially, these were short leaf-bladed weapons,
heavily weighted toward the point and used to slash,
but as knowledge of metalworking improved they
became longer and slimmer. By the middle of the
Bronze Age, true cut-and-thrust swords had been
developed in central and eastern Europe, while
rapier-like slashing swords were developed in the
Aegean. The cut-and-thrust sword did not reach the
Aegean (where early weapons show ties to Anatolia)
until the Late Bronze Age. The first metal lance
heads also appeared around 2300 B.c. They consist-
ed of a dagger-like head with a long tang for attach-
ing it to the shaft. The socketed spear tip followed
shortly thereafter. These spears outnumber swords
ten-to-one, suggesting that they were the primary
weapon of common soldiers. It was not until the
Late Bronze Age that bronze was used to create
heads for arrows and javelins.
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A major change in the way that war was waged
arrived in central Europe with the Battle-Axe cul-
ture: the war chariot. By the Early Bronze Age, war
chariots are known from Moravia, Slovakia, Hunga-
ry, and Transylvania. Early chariots were typically
heavy carts, more like wagons than the graceful two-
wheeled vehicles depicted in later art. Nevertheless,
they enhanced the mobility of an army, allowing it
to flank less-mobile opponents. They also increased
the firepower of charioteers because they allowed
more projectile weapons (arrows, javelins, etc.) to
be brought rapidly to the front lines.

As weapon technology progressed, so did the
need for more advanced personal defense, meaning
metal body armor. The existence of baffled gates
that force a warrior to expose his unshielded side
implies that shields had been in use from the Early
Neolithic. Early shields were undoubtedly made
from perishable materials such as wood, bone, and
treated leather. Early body armor made from such
materials is known from the second millennium B.C.
in the form of a boar tusk corselet from Aegina,
Greece. Armor continued to be made from such
perishable materials even in the metal ages because
they were relatively inexpensive. No helmets are
known before the Late Bronze Age, although they
surely existed prior to that time.

Bronze armor was developed first in the Aegean
and was unknown in Europe until about 1200 B.c.
Armor dating from this time was discovered in a
chieftain’s grave in Caka, Slovakia. An early example
from Dendra, Greece, consisted of bronze greaves
(leg armor) and arm guards, and boar’s tusk hel-
mets, similar to those of Anatolia. By the Late
Bronze Age, Aegean military equipment, such as
the round shield, shows more of a central European
character. By around 1000 B.c., European armor
had assumed the basic forms it would keep with
only minor variations for the next 2,000 years. For
example, Urnfield warriors wore a bronze breast-
plate, greaves, and conical helmet with top knob
and cheek guards, and they carried a round wooden
shield sheathed in leather and sometimes bronze.

Iron Age. Iron was first worked in western Anatolia
around 2000 B.c. By 1500 B.c., it was displacing
bronze in that region for tools and, especially,
weapons. [ronworking reached the Aegean around
1250 B.C., taking another 550 years to spread to the
Britain.
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In the eighth century B.C. there was an increase
in iron usage in eastern and central Europe. In cen-
tral Europe, it was associated with the early Celtic
cultures of Hallstatt C and D. They were skilled
ironworkers, producing a variety of iron weapons
and tools, from socketed axes to billhooks. Their
iron swords and spears were superior to the weap-
ons of all but their southern neighbors. Not surpris-
ingly, the well-armed warrior elite of the Late Hall-
statt controlled riverine trade routes of central
Europe and established trade ties with the Greeks to
the south.

Later La Teéne Celts developed a number of spe-
cialized modes of combat. They continued the de-
velopment of chariot and mounted warfare, becom-
ing the most formidable cavalry Europe had yet
seen. Their armies were highly mobile, and their
two and four wheeled chariots (essenda) gave them
the advantage over all but the most disciplined and
well-armed infantry. Elite chariot burials have been
found across Europe. By the time of Caesar’s con-
quest, chariots had gone out of fashion in combat
on the Continent, but they were still so used in Brit-
ain.

Celtic warriors employed a wide array of weap-
ons: arrows, javelins, short- and long-bladed
swords, and—in Iberia—the falcata, a heavy cleav-
er-like weapon that the Roman historian Livy
claimed could sever a head or a limb in a single
stroke. Slings were almost certainly used much earli-
er but the “ammo dumps” of sling stones found be-
side Late Bronze and Iron Age fortifications, such
as Maiden Castle, are the first clear evidence of their
use in Europe. Both mounted and chariot-borne
troops utilized javelins. They would rapidly ad-
vance, release their missiles, then retire to safety.
The Celtiberians of Spain used a short stabbing
sword, the gladius, so effectively against the Ro-
mans that the latter adopted it as their legions’ prin-
cipal weapon. Celtic warriors used long shields of an
oblong or rectangular shape and wore horned or
plumed metal helmets. A few of these have survived,
although some were so fragile they were more the-
atrical than protective. Ornate “jockey cap” helmets
with gold plating and coral inlays, such as the splen-
did fourth century B.C. examples from Amfreville
and Agris, France, are known from the La T¢ne pe-
riod.
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The Celts’ best warriors, called gaesatae, wore
torcs, thick-braided circlets of metal, around their
necks. Gaesatae usually fought naked, sometimes
with their bodies painted blue with dye made from
woad (a type of herb), in the front ranks of Celtic
armies. Because of their reputation for ferocity, they
were hired as mercenaries into many Mediterranean
armies. According to classical authors, the Celts pre-
ferred to settle conflicts in single combat between
opposing leaders or champions. The long blunt-
ended swords, useful only for slashing, that
equipped most Celtic warriors reflected this predi-
lection for single combat. Because of their longer
reach, these were best in open, uncrowded combat,
but unwieldy in crowded close quarters, as the
closed ranks of Roman Legions with their stabbing
swords would demonstrate in many battles.

ART

Although rare, representations of homicide exist
from the Palaeolithic onward, and depictions of
warfare date from the Neolithic. They were created
in every medium—paintings on cave walls and ce-
ramics, sculpture, and engravings in stone, bone,
ivory, and metalwork. Artistic representations are
not photographs and do not always represent actual
events, nor is their incidence directly related to the
frequency or severity of actual conflict. Nonetheless,
they do indicate that artists and audiences of the
time were familiar with warriors, weapons, and
combat.

One of the earliest depictions of warfare is from
the Early Neolithic site of Morella la Villa—Cueva
del Roure in Spain (c. 4900 B.C.). It shows combat
between two groups of archers, one of four, the
other of three. The larger group is both advancing
in the center while flanking the smaller group on its
more vulnerable right side. This painting indicates
that even Neolithic warriors had knowledge of rudi-
mentary tactics. There are other Neolithic conflicts
depicted in Spain—eleven archers confronting nine
at Les Dogues, fifteen archers opposing twenty at El
Molino de las Fuentes. Several Bronze Age Scandi-
navian rock art scenes show groups of warriors with
spears fighting on land and from ships. With the ar-
rival of the Battle-Axe culture, images of chariot
warfare appear in European art.

Beginning with the Hallstatt cultures, the num-
ber of objects decorated with martial scenes dramat-
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ically increased. In part, this is due to the more du-
rable media on which they were recorded. Copper,
bronze, gold, and iron were all used to depict Celtic
warriors, their equipment and tactics. Early Celtic
bronze drinking bowls typically depict scenes of
warfare. The Hallstatt D (¢. 530 B.C.) burial couch
from Hochdorf, Germany, is decorated with war-
riors riding on wagons and three warriors brandish-
ing swords and shields. Similar bowls from Steier-
mark, Austria, and Certosa, Italy, depict Celtic
warriors with axes, spears, oblong shields, and
rounded helmets. The Vix krater (wine mixing
bowl), a Greek import found in a tomb in France,
shows infantry and charioteers. In addition to its
skull shrine, the site of Entremont provides further
evidence for the Celtic obsession with trophy heads
in the form of a sculpted pile of severed human
heads.

Classical authors testify to the accuracy of the
depictions on Celtic objects. Diodorus Siculus de-
scribed Celtic warriors as carrying man-sized shields
with projecting bosses of bronze and wielding long
swords or lances. According to the author, their ap-
parel included bronze helmets with horns or proj-
ecting figures, chain mail, and iron breastplates.
They were said to be accompanied by musicians
playing harsh-sounding war trumpets. All of these
are depicted on the Gundestrup Cauldron, a second
century B.C. La Téne artifact found in Denmark.

See also Hochdorf (vol. 1, part 1); Maiden Castle (vol. 1,
part 1); First Farmers of Central Europe (vol. 1,
part 3); The Iceman (vol. 1, part 4); Late
Neolithic/Copper Age Iberia (vol. 1, part 4);
Sardinia’s Bronze Age Towers (vol. 2, part 5); Late
Bronze Age Urnfields of Central Europe (vol. 2,
part 5); Mycenaean Greece (vol. 2, part 5); Oppida
(vol. 2, part 6); Hillforts (vol. 2, part 06),
Ironworking (vol. 2, part 6); The Heuneburg (vol.
2, part 0).
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MAIDEN CASTLE

Maiden Castle is one of the largest and most impres-
sive of the British hillforts. The site has considerable
importance in the history of British archaeology, as
it was originally excavated in the 1930s by Sir Mor-
timer Wheeler, one of the key figures in the devel-
opment of British archaeology. His excavations
were among the most extensive of the period and
were crucial in developing the important concept of
archaeological stratigraphy. They also established a
diffusionist chronology for the Iron Age of south-
ern Britain, which explained key changes in material
culture as the result of invasions. Recent small-scale
excavations by the author have reviewed aspects of
the picture given by Wheeler but, more important,
have provided a database of environmental evi-
dence, which can be used to reconstruct the econo-
my of the inhabitants. The hillfort is located close
to the south coast of England, in the county of Dor-
set, and is situated on a low chalk ridge in the valley
of the River Frome. The Roman town of Dorches-
ter lies one mile to the north and appears to have
been the natural successor to the hillfort.

Hillforts in this region were established in the
first half of the first millennium B.C., and their ap-
pearance coincides with the dramatic changes that
characterize the end of the Bronze Age and the be-
ginning of the Iron Age. Maiden Castle had a much
older history, however, and the Early Iron Age hill-
fort was constructed directly on top of an earlier
Neolithic enclosure. This monument was an impor-
tant community focus, and the large quantities of
material recovered indicate that the enclosure was
the focus for productive activities (flint ax manufac-
ture) and had widespread contacts, particularly with
communities in southwestern England. The hilltop
appears to have lost its position as a center for the
local community in the Bronze Age, and it is possi-
ble that it became a peripheral area located close to
the boundaries of several distinct polities. The neu-
tral character of the boundary location might have
been a crucial reason for the establishment of the
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hillfort. Many of the southern British hillforts were
established in similar positions, and some actually
incorporated earlier linear earthworks. The size of
the enclosing boundary and the area enclosed by
this boundary indicate that hillforts were large com-
munity enterprises and imply the coming together
of several communities.

The original hillfort of Maiden Castle was built
¢. 500 B.C. An area of 6.4 hectares was enclosed by
a single bank and a ditch more than 8.4 meters from
top to bottom, which was penetrated by two en-
trances, one an unusual double gateway. This hill-
fort is comparable to many other hillforts built at
this time, and there are similar examples within a
mile. Maiden Castle, however, soon became the
center for the locality and then the region. For the
next three hundred years the enclosure was subject
to an almost continuous program of construction
that focused on the enclosing boundary. After an
initial refurbishment of the original enclosure, it was
decided to expand the area enclosed to the west to
create a hillfort 19 hectares in area. At first, this area
was enclosed by a simple dump rampart and had
two impressive double entrances, facing east and
west, respectively. Soon, further external ramparts
were added, and the original inner rampart was
heightened. By the second century B.C. the hilltop
was enclosed by three to four lines of banks and
ditches, and the inner rampart stood more than 5.5
meters high. The entrances also had been trans-
formed. Initially, these entrances had been fairly
simple, but the addition of extra ramparts was used
to create a complex interweaving of banks and
ditches, which confuse the unwary visitor and con-
ceal the entrance.

Little is known about the first occupation of the
hillfort, but by the middle of the third century B.C.
the interior was densely occupied and well orga-
nized. The occupation was characterized by small
roundhouses, large pit silos used for the storage of
cereals, and distinctive above-ground storage facili-
ties in square timber buildings. These structures are
characteristic of all Iron Age settlements in southern
England, and the circular houses are a feature that
distinguish Britain from the adjacent areas of the
continent. The interior of the settlement was divid-
ed by roads, which were clearly visible in the geo-
physical survey. The economy of the hillfort was
dominated by agricultural activities, and large quan-
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tities of barley and wheat indicate the importance of
cereal production. Sheep were the most common
animal, but cattle and, to a lesser extent, pigs were
important also. Large quantities of ceramics and
bone tools have been recovered, but metal tools and
decorative objects are relatively rare in the Middle
Iron Age contexts.

The normal explanation for the construction of
these massive banks and ditches is that they reflect
an increase in warfare caused by the breakdown of
relationships at the end of the Bronze Age. This
seems an inadequate explanation, because it does
not explain the relative rarity of weapons such as
swords and spears, which were common in the
Bronze Age. The boundaries clearly served more
complex uses than just simple defenses. It is possible
that the creation of these enclosures symbolized the
coming together of individual households and the
foundation of a community separated and distinct
from other local communities. The process of con-
struction was an act that symbolically invoked a
sense of belonging. It also provided an opportunity
to compete with other communities, and the partic-
ipation of communities that had been previously in-
dependent would suggest submission to the author-
ity of the inhabitants of Maiden Castle. The massive
investment in labor and resources that went into the
construction of this “developed hillfort” testify to
the involvement of a large number of people, and
it is not surprising that Maiden Castle is the only
hillfort in south Dorset of this size and complexity.
By the third century B.C. the ramparts of Maiden
Castle were an unambiguous indication of the status
of the inhabitants and their authority over southern
Dorset.

By the end of the first century B.C. the impor-
tance of the hillfort appeared to have declined. The
rampart had not been enlarged for several hundred
years, and the occupants seem to have abandoned
the western extension. These changes coincide with
the appearance of new settlements in the landscape
surrounding the hillfort, and it is difficult not to
conclude that people were moving out of the hill-
fort and that this represented a breakdown in the
communal bonds that had been the strength of the
community. These changes were associated with
the increasing importance of material culture, and
it appears that artifacts were being used to define in-
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dividuals and to establish hierarchies that focused
on individual identity.

The increasing importance of identity is reflect-
ed in the development of a distinctive regional buri-
al tradition and the presence of a substantial ceme-
tery in the eastern gateway of Maiden Castle. This
cemetery is exceptionally large. Various other pecu-
liarities, including paired burials, extended as op-
posed to crouched inhumations, an unusual range
of grave goods, and bodies with signs of mortal in-
juries, make it unique. Wheeler used some of these
features to present a dramatic historical reconstruc-
tion of the storming of the hillfort by the Romans,
a very famous piece of historical conjecture. The
story ignores many of the distinctive features of the
cemetery, however, and although the Romans may
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have killed a few people, there was no evidence to
support the dramatic storming of the east gate. The
cemetery is really an indication of the continued im-
portance of the hillfort community in a period when
there were dramatic changes to the organization of
society.

See also Hillforts (vol. 2, part 6).
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INTRODUCTION

By about ten thousand years ago, the Pleistocene
glaciers in Scandinavia and the Alps had retreated
more or less to their current locations. The warmer
climate allowed forests to arise over much of Europe
that previously had been covered by ice and tundra.
Rivers, lakes, and seas teemed with fish, while for-
ests were full of game and edible plants. Such an en-
vironment presented many new possibilities for the
hunting and gathering peoples who inhabited it.
They responded to these challenges and opportuni-
ties with technological, social, and symbolic innova-
tions.

This period, which began over ten thousand
years ago and ended with the establishment of agri-
culture, is called the “Mesolithic” to indicate that it
falls between the Palaeolithic, the “old” Stone Age
of the glacial epochs, and the Neolithic, the “new”
Stone Age of agriculture. In southern Europe,
where the changes were not quite so dramatic, the
term “Epipalaeolithic” is often used by archaeolo-
gists for this period. Until about the early 1970s,
the Mesolithic did not receive much attention from
archaeologists. Many regarded this period as one of
cultural stagnation and poverty relieved only by the
eventual appearance of agriculture. In the decades
since, however, experts have come to view the time
following the establishment of a mild, modern cli-
mate in Europe as one in which great changes re-
sulted in a reasonably comfortable way of life. In
some areas, the adoption of agriculture may even
have been delayed by the natural abundance and the
human responses to it. The Mesolithic period
throughout Europe sets the stage for the develop-
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ments in the millennia that followed. We have
therefore chosen to begin the coverage in this ency-
clopedia with the postglacial hunters of the Europe-
an forests and coasts.

The migratory reindeer herds that had provided
so much of the diet during the final millennia of the
Ice Age retreated to northern Scandinavia by about
8000 B.C. or even earlier. Territorial game such as
deer and wild pigs colonized the new forests, so
hunters no longer had to follow reindeer herds over
vast distances. Instead, they could confine their
hunting to a smaller territory. The forests also con-
tained many edible plants that could be gathered
casily. This allowed children to contribute to the
tamily’s food supply by collecting nuts, berries, and
mushrooms. Hazelnuts, which would have been
harvested in large quantities and stored, provided an
abundant and reliable supply of food. Tubers and
rhizomes (the fleshy edible roots of plants) would
have been another important source of nourish-
ment. Evidence from pollen diagrams indicates that
the postglacial foragers altered the forest by using
axes and fire to create artificial clearings where hazel
and other shrubs could flourish and where animals
would gather. Runs of migratory fish, such as salm-
on, in the pristine European rivers would have pro-
vided seasonal abundances that needed to be pre-
served for later consumption by smoking and
drying. Along the coasts, shellfish could be found in
great quantities, and fish could be caught with
spears, nets, and lines.

The coastline of Europe had not yet reached its
modern shape, however. A hunter could walk across
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what is now the southern part of the North Sea and
get his feet wet only when he had to ford the com-
mon estuary of the Thames and Rhine. The Baltic
was initially a freshwater lake dammed by land brid-
ges between Denmark and Sweden. Rising sea levels
eventually inundated these land bridges. At the
same time, the land previously compressed under
billions of tons of ice began to spring back upward.
The combination of rising seas and rising land had
a large impact on the archaeological record. Many
sites that were once on dry land are now submerged,
as indicated by the finds of artifacts on the floor of
the North Sea and in Danish coastal bays. Else-
where, such as in central Sweden, sites that were
once located on the coast or on islands are now far
inland and high above modern sea level.

The Mesolithic foragers adapted their technolo-
gy to the new climatic conditions. Tiny flint pieces
called microliths were inserted in handles of wood
and antler to form composite spearpoints and
knives. Antler was used to make a wide variety of
harpoons. A particularly clever and effective fishing
tool called a leister had two curving serrated pieces
of antler or wood attached to the end of a handle.
It would have been thrust down over the back of'a
fish to seize it. Willow and hazel branches were used
to make conical fish traps that were set into streams
and estuaries such that the fish could swim into
them but could not escape. In some places, many
such traps were set across wide bodies of water,
which permitted the capture of fish on an immense
scale. Underwater investigations in Denmark have
revealed the scale of such fish trapping. The devel-
opment of such large facilities would not have been
possible in the absence of some notion of property
rights, since a community, or even a single house-
hold, would not invest its time in building such
installations if their yield could be claimed by out-
siders.

During the Mesolithic, dugout canoes begin to
appear often in the archaeological record. Although
they are usually found waterlogged in the bogs of
northern Europe, we can infer that they were in
general use throughout the continent at this time.
The emergence of such watercraft had an important
effect on Mesolithic society. It permitted foragers to
exploit resources much farther from home, provid-
ed they could reach them by water, while maintain-
ing their permanent settlement in one place for a
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large part of the year. A new concept of place and
home replaced that of territory and home range
held by the Ice Age hunting bands.

Archacologists are only now beginning to con-
sider such social aspects of the postglacial foragers.
Evidence for their social lives can be gleaned from
the many burials that have been discovered since the
1970s. Cemeteries at sites like Vedbak in Denmark,
Skateholm in Sweden, and Olencostrovskii Mogil-
nik in Russia provide evidence of ritual behavior and
perhaps social distinctions. Great care was taken in
Mesolithic burial rituals. In many cases, red ochre
(iron oxide) was sprinkled on the bodies. Objects
such as red deer antlers and flint tools were often in-
cluded in the grave with the body. At Skateholm,
dogs were buried with the same care as people, re-
flecting their importance in Mesolithic life.

In central and southern Europe, Mesolithic for-
agers congregated around lake basins in the Alpine
foothills and took advantage of the vertical distribu-
tion of resources in mountainous areas. Many new
postglacial forager sites have been found in the Alps
and in other upland regions in the 1990s and early
2000s. Caves near the Mediterranean coast and in
the limestone areas at the head of the Adriatic were
also attractive locations for settlement. In southern
Greece, Franchthi Cave frequently was occupied by
foragers throughout this period. By 8,500 years
ago, following rises in the sea level, the coastline was
only about a kilometer away from the cave. An in-
creasing amount of fish and shellfish are found
among the food remains in the area, along with
many different plant species. Along the Atlantic
coasts of Portugal and Spain foragers also took ad-
vantage of the rich marine life.

In the interior of the Balkans, an important and
unusual series of Mesolithic sites has been found in
the Iron Gates gorges of the Danube River, on the
border between Yugoslavia and Romania. Here, at
sites like Lepenski Vir, Padina, and Vlasac, people
took advantage of the abundant fish in the river and
game on the adjacent slopes. They lived in small
huts, each with a stone-lined hearth, and buried
their dead among the houses. A distinctive trait of
the Iron Gates settlements is a style of sculpture that
features human-like heads carved from the local
limestone.

The postglacial foragers of Europe were re-
markably creative in the ways in which they adjusted
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to new environmental conditions. Recognition of
this creativity has earned them greater respect from
archaeologists, who now see this period as one of
immense transformation rather than impoverish-
ment. As a result of their successful adaptation to
postglacial conditions, the Mesolithic foragers were
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generally not anxious to adopt agriculture when it
appeared nearly nine thousand years ago in south-
eastern Europe, but after some delay they integrat-
ed crops and livestock into their diet and blended
into the farming population.

PETER BoGucki
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The Holocene interglacial epoch began around
9500 B.C. with an abrupt warming of the climate
across most of Europe. Although interglacial condi-
tions were established rather quickly, it would be
wrong to imagine that the natural environments of
the Early Holocene were identical to those of the
present day or that they have remained static since
that time. For example, most regions experienced a
climatic thermal optimum between 8000 and 4000
B.C., as indicated by the extension of species, such
as the water chestnut and the pond tortoise, north
of their present European climatic limits. In addi-
tion, several key features of the natural European
landscape were not formed until some time after the
start of the Holocene. In most coastal regions, for
example, recognizably modern shoreline configura-
tions were only achieved around 5000 B.c.

COASTAL ENVIRONMENTS

The repeated build up and decay of ice sheets dur-
ing the Pleistocene had locked up and then released
water from the hydrological cycle, causing sea levels
to rise and fall. Global sea levels were lowered on av-
erage by more than 100 meters when the ice sheets
and glaciers were at their peak, creating land bridges
that made it possible to walk from the European
mainland across to the British Isles. The configura-
tion of the glacial coastline differed most strongly
from that of the early twenty-first century in areas
with shallow offshore gradients, such as the North
Sea. In these areas, land was drowned by rising sea
levels between the tenth and sixth millennia B.C. at
a rate that must have been noticeable from one year
to the next. Human populations had to relocate
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themselves and their economic activities landward,
as is shown by the changing locations of shell mid-
dens and other Mesolithic sites related to human
habitation of the coastal areas.

In Southeast Europe, the lowered sea level
caused the Black Sea to be isolated from the world
oceans during glacial times because the Bosphorus
Straits that connect them are only about 50 meters
deep in the early twenty-first century. By the Early
Holocene, world sea levels rose so that they may
have become higher than those in the Black Sea,
and around 5500 B.C. the two became reconnected.
In Noak’s Flood, William B. F. Ryan and Walter Pit-
man have proposed that seawater poured through
the Bosphorus in a flood several hundred times
greater than the world’s largest modern waterfall. If
true, human populations around the former Black
Sea coast would have found the sea advancing to-
ward them at about a kilometer and a half every day.
Their memory of this possibly catastrophic event
may provide the basis for the flood legend of the Su-
merian Epic of Gilgamesh, which later came to be
incorporated in the story of Noah in the Old Testa-
ment of the Bible.

Rising Early Holocene sea levels led to river val-
leys being drowned throughout Europe’s coastal
zones, with the end of the Early Holocene repre-
senting the time of maximum marine incursion in-
land. Since then, stabilized sea levels and river-
derived siltation have led to a reversal in this trend,
with the land pushing seaward at the mouths of
major rivers, such as the Rhone. This process has left
many ancient harbor cities, particularly around the
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Mediterranean, stranded several miles inland from
the coast during modern times. It should be noted
that a different trend was experienced during the
Holocene in some high-latitude regions, such as the
northern part of the Baltic Sea. There the land lifted
after the ice sheets melted, which forced land forma-
tions farther above the water than they had been
previously.

PLANT AND ANIMAL RESOURCES

Prior to 9500 B.C., Europe north of the Mediterra-
nean had been largely covered by tundra-steppe and
boreal forest, and it had supported large herds of
reindeer, wild horses, and other herbivores. Howev-
er, in the subsequent two millennia, new tree spe-
cies moved in, so by 7000 B.C., the dominant vege-
tation type had become mixed deciduous forest.
With it came new woodland animals, such as red
deer, aurochs (wild ox), and wild boar. As targets of
human exploitation, these animals were more dis-
persed and less visible in the forests than had been
the concentrated and easily culled fauna of the late-
glacial tundra. Yet the mixed deciduous woodland
contained hundreds of potentially edible plant spe-
cies, ranging from hazelnuts through berries and
fruit to fungi and bracken rhizomes.

Although the distribution of vegetation types
had become essentially modern by 7000 B.C., their
species composition continued to change. This can
be seen from many pollen diagrams in which the
characteristic feature is the continued arrival and rise
to dominance of new woodland plant classifications.
After the pioneer woods of birch and pine, the first
deciduous trees to arrive in Northwest Europe were
hazel and elm. Later arrivals included oak, lime,
alder, and ash. Yet other trees—for example,
beech—did not achieve their maximum extents
until the declining stage of the Holocene, and some
trees, such as spruce, may still be expanding their
ranges. The Early Holocene forests formed an al-
most continuous blanket across most of the central
and northern European lowlands during Mesolithic
times. The hunter-forager communities in those
areas preferred to locate their settlements in places
where there were fewer trees. These included sites
in forest clearings, along the seacoast, next to rivers
and wetlands, and at higher elevations close to
the upper limit for tree growth. A good example is
the site of Star Carr in northern England, which was
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the scene of pioneering archaeological investiga-
tions between 1949 and 1951 by Grahame Clark.
His were among the first excavations to move be-
yond the study of stone tools to also include an ex-
amination of site economy and environment, which
are revealed by bones, seeds, and pollen grains. Star
Carr comprised a platform made of birch at the
swampy edge of a lake, now filled. The waterlogged
conditions are responsible for the excellent preser-
vation of organic remains at the site. Wetlands such
as this were rich in natural resources, including wa-
terfowl, fish, and edible water plants, such as cress
and water lily.

The seasonal rhythm of plant growth and ani-
mal movement in temperate woodland ecosystems
strongly influenced the food schedules and lifestyles
of Mesolithic hunter-forager groups. But people
were already capable of modifying natural environ-
ments to suit their needs. For example, selective
burning of vegetation is a traditional technique of
environmental management that has been practiced
by hunters and pastoralists for many millennia. The
new vegetation growth after a fire increases grazing
and browsing potential, and the number of deer or
wild cattle that can be supported responds accord-
ingly. Charcoal provides one of the best palacoe-
cological indications of past fire frequencies. Char-
coal fragments in soil and peat profiles suggest that
recurrent burning of upland vegetation took place
during the Late Mesolithic in Europe. Hazel, which
sprouts new growth in response to burning, is much
more abundant in the early part of the Holocene
than in any previous interglacial period—possibly an
indirect result of Mesolithic use of fire.

THE IMPACT OF THE
FIRST FARMERS

The advent of Neolithic agriculture brought greater
potential for modifying natural environments and
put humans into sharper conflict with nondomesti-
cated species. In the long run, this has meant that
predators, such as the wolf and the bear, are now
rare across western and central Europe, whereas
wild competitors, such as the aurochs, are now ex-
tinct. Decline in some nondomesticated animal
populations is partly the result of hunting but more
importantly due to habitat loss, given that farming
requires at least partial clearance of the existing veg-
etation cover. Early agriculture is also associated
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with the first substantial human impact upon the
soil, an impact all the more permanent because of
agriculture’s association with a settled, or sedentary,
way of life.

Between 7000 and 3500 B.C., Neolithic farm-
ing spread across Europe from the Near East, pri-
marily northwestward along the Danube-Rhine
axis. Neolithic farmers appear to have initially ex-
ploited only a small portion of the total landscape,
selecting those particular habitats—notably alluvial
and loess soils—best suited to their needs. Sites in
the western Mediterranean and parts of northern
Europe (e.g., those of the Erteballe culture in Den-
mark) have shown evidence of transitional econo-
mies, indicating that, in those locations, agriculture
may have been gradually adopted by preexisting
Mesolithic populations. Evidence for the impact of
Neolithic farmers upon European wildwoods was
first recognized by Johannes Iversen in the form of
clearance, or landnim, phases in pollen diagrams.
There are three principal landnim phases:

1. an initial clearance stage, in which tree pollen
declined relative to herb and grass pollen;

2. a farming stage, in which grasses, including ce-
real-type and weedy species, reached a maxi-
mum;

3. a regeneration stage, in which shrubs, such as
hazel, increased before declining as more sub-
stantial trees replace them.

Clearance phases are also sometimes associated with
a rise in the frequency of charcoal, suggesting that
fire was employed in a “slash and burn” manner.

The effect of Neolithic clearance on the overall
woodland cover was initially rather small, although
more significant changes did take place in the com-
position of the natural vegetation. One of the spe-
cies affected was the elm tree, and a sharp and usual-
ly permanent decline in the number of elm trees
occurred during Neolithic times. Although the di-
rect cause of this decline was most likely a cata-
strophic disease outbreak similar to the modern
Dutch elm disease, the lack of subsequent recovery
of the tree population is likely to have been linked
to increasing human disturbance of forest eco-
systems. Another group that responded to Neolith-
ic agriculture was weeds. Species such as ribwort
plantain, stinging nettle, docks, sorrels, and grasses
appear with increasing regularity in post-Mesolithic
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pollen diagrams. These plants thrive on disturbed
ground, and they exploited humans for their dis-
persal and have remained a familiar part of Europe-
an agricultural landscapes ever since.

CULTURAL LANDSCAPE CHANGE IN
BARBARIAN EUROPE

Neolithic peasant farming societies started the long
process of clearing Europe’s forests to make way for
farms, fields, and pastures. From Julius Caesar’s de-
scription in his De bello Gallico that “the population
is exceedingly large, the ground thickly studded
with homesteads,” it certainly appears that, in
France and lowland Britain, the landscapes were al-
ready largely agricultural at the time of the Roman
conquest in the first century B.C. By medieval times,
around A.D. 1000, the removal of the forests was al-
most complete. At the time of the Domesday survey
of A.D. 1086, only 15 percent of England was still
wooded, and more than twice that amount of land
was devoted to growing crops. It is clear that the
vast majority of primary forest clearance in lowland
England had taken place before the Norman con-
quest of the eleventh century A.D.

The so-called barbarian cultures were therefore
largely responsible for the transformation of Europe
from a natural to a cultural landscape, although the
pace and timing of this transformation varied
among different regions. In some cases, significant
opening of the primeval forest took place during
Neolithic times; for example, land snails and pollen
from buried soils and ditch fills at Avebury, Silbury
Hill, and Stonehenge show that the chalk landscape
of'southern England had, by the second millennium
B.C., already been changed from woodland to open
pasture or scrub. In general, however, organized ag-
ricultural landscapes were more often created in the
Bronze Age or Early Iron Age, particularly during
the second and early first millennia B.C. In part of
Spain, this was associated with the development of
the debesa system, which uses and conserves oak
trees in an open parkland interspersed with cereal
cultivation and grazing land, whereas farther north,
landscape change is linked to the emergence of
proto-Celtic and Celtic societies. These societies be-
came hierarchical and tribal, with a mode of produc-
tion progressively less dependent on domestic sub-
sistence agriculture. Change was manifest in the
landscape in the creation of organized arable field
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systems and other forms of land allotment as well as
in the creation of defensive hillfort settlements. Ani-
mals were no longer raised solely for meat but also
were used for plowing, transport, and wool and
milk production and to provide manure to fertilize
the fields.

The Bronze Age saw an important extension of
settlement into many upland regions, such as the
Alps. A good example of this process is provided by
Dartmoor in Southwest England, where large parts
of the Bronze Age landscape have been preserved.
Archacological remains include low stone walls—or
reaves—that are linked to the wider system of pre-
historic land boundaries that cover the whole of
Dartmoor. The Bronze Age economy was based on
pastoralism, and the round stone farm dwellings in
this area may have only been occupied seasonally as
part of a transhumant pattern of land occupation,
where livestock was moved between different areas.
Pollen diagrams from peat deposits and buried soils
record prehistoric woodland clearance and the inad-
vertent creation of acid moorland with podzolic and
gley soils.

Late Holocene woodland clearance often had
permanent consequences for soil resources. In some
regions the fertile but superficial cover of loess—a
wind-blown silt that had been deposited during gla-
cial times—was eroded to leave skeletal, calcareous
soils, the eroded soil having “sludged” downbhill to
form extensive colluvial deposits at the bases of
slopes. Some of this eroded soil material was moved
into river systems, which led to the widespread ac-
cretion of fine-grained floodplain alluvium in low-
land rivers of northern Europe after 1000 B.C. At
Braeroddach Loch in Scotland, soil erosion and
consequent influx of sediment increased in a series
of steps through time, starting with the arrival of
Neolithic agriculture. In this lake catchment, soil
losses under agricultural land use represent a thirty-
fold increase compared with that under Early Holo-
cene forest cover. Without doubt, land degradation
in Northwest Europe has been related to increasing
population growth and agrarian pressure. An ex-
treme example of irreversible environmental change
is provided by the limestone plateau of the Burren
in western Ireland. The Burren’s thin soil cover,
which had been able to support pine, yew, and birch
forests during much of the Holocene, was almost
totally eroded down karstic fissures during the Late
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Holocene. All that is left is bare limestone pavement
incongruously criss-crossed by Celtic fields with no
soil inside them (fig. 1).

In many areas, such as the North European
plain of Germany and Poland, the post-Roman peri-
od witnessed a decline in population, and pollen di-
agrams show that woodland regeneration took
place. Yet the basic pattern of land occupation es-
tablished in the pre-Roman Iron Age was often not
greatly altered. And toward the margins of perma-
nent settlement in northern Europe, as in Scandina-
via, the first millennium A.D. was a formative period
of landscape change. This is well illustrated in the
Ystad Project, in which archaeologists, historical ge-
ographers, and palacoecologists worked together to
establish an integrated regional history of Holocene
landscape change in an area of southern Sweden.
The post-Roman period also saw the introduction
of some new crops, such as rye and hemp-hop.

CLIMATIC CHANGES DURING
LATER PREHISTORY

Although much less marked than during the Early
Holocene, the period between 4000 B.C. and A.D.
1000 nonetheless experienced some significant
shifts in climate. Notable among these was a pro-
gressive cooling following the Holocene thermal
optimum. A range of biotic temperature indica-
tors, including diatom algae, cladocera (micro-
crustaceans), pollen, and midge larvae, have been
analyzed from lake sediment cores taken in various
parts of boreal and mid-latitude Europe. Some of
these records show cooling to 2-3°C (4—6°F) below
modern values during the later third millennium
and second millennium B.C., after which the climate
recovered to modern values. Another climatic dete-
rioration from warmer and drier to cooler and wet-
ter conditions took place at the Subboreal-
Subatlantic transition, a change dated in European
peat bogs to around 600 B.C. At this humification
feature, known as the Grenzhorizont (boundary
horizon), dark, oxidized peat, typical of slow-
growing mires and often including buried tree
stumps, was replaced by relatively undecomposed
sphagnum peat typical of wetter, fast-growing
mires. The water balance of oceanic bogs in north-
western Europe reflects both temperature and pre-
cipitation effects, but the evidence favors tempera-
ture as the main forcing factor. Periods of wetter
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Fig. 1. Limestone pavement at the Burren, Ireland. © Tom
BEAN/CORBIS. REPRODUCED BY PERMISSION.

bog surfaces most probably reflect declining sum-
mer temperatures that, in turn, impacted evapo-
transpiration.

High-latitude Europe has been intensely stud-
ied in terms of Holocene climate variability. This is
because it possesses many natural climate archives
with high temporal resolution, such as tree rings
and varved lake sediments, and also because these
northern regions were relatively little affected by
human landscape disturbance. Tree-ring analysis
(dendroclimatology) from regions such as Scandi-
navia and Ireland shows several periods of narrow
growth rings that are inferred to have resulted from
years of unusually severe climatic conditions. One
such series of years occurred in the seventeenth cen-
tury B.C. and may be linked to climatic cooling fol-
lowing the explosive eruption of the volcanic island
of Thera in the Aegean Sea, whereas another took
place in the sixth century A.D. Across much of mid-
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latitude Europe, however, the effect of Late Holo-
cene cooling and warming fluctuations was often
disguised by increasing human disturbance of the
vegetation cover.

CONCLUSION

Pollen diagrams from many areas of Barbarian Eu-
rope typically record three phases of human land-
use activity between 8000 B.C. and A.D. 1000. The
first was Mesolithic hunting and gathering under
wildwood; the second was small-scale Neolithic-
Chalcolithic “peasant” farming within secondary
woodland; and the third phase was dominated by
agricultural landscapes of fields and farms created
under complex, stratified, Bronze Age, Iron Age,
and later societies. Because clearance of the original
woodland and consequent land degradation have a
long antiquity in this corner of the world, European
landscapes can only be understood by considering
changes in prehistoric and early historic times as
well as those in more recent centuries.

See also Star Carr (vol. 1, part 1).
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THE MESOLITHIC OF NORTHERN EUROPE

FOLLOWED BY FEATURE ESSAYS ON:

Skateholm . . . . . . ..

Tybrind Vig

After the glaciers retreated from northern Europe at
the end of the Ice Age, forests were soon established
across northern Germany and Poland, southern
Sweden and Norway, and all of Denmark. These
forests were inhabited by hunter-gatherers who ex-
ploited the abundant game animals and the rich
plant life found in these woodlands and the aquatic
life in adjacent rivers, lakes, and seas. The postglacial
foraging societies of northern Europe are often con-
sidered to be the classic manifestation of the Meso-
lithic way of life. Whether they were coastal com-
munities accumulating immense shell middens or
interior bands repeatedly visiting seasonal hunting
camps, the Mesolithic groups of northern Europe
left behind one of the richest archaeological records
of hunter-gatherer societies anywhere in the world.
Waterlogged sites in bogs and estuaries have yielded
remarkable collections of wood, bone, and antler ar-
tifacts in addition to stone tools and early attempts
at pottery. Seeds and animal bones are abundant,
and new isotopic techniques have allowed archaeol-
ogists to study the diet of these foragers in great de-
tail. Burials have provided information about social
practices as well as evidence of an increasingly sed-
entary way of life.
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THE BALTIC BASIN

In order to understand the Mesolithic of northern
Europe, it is important to know the history of the
Baltic Sea, and, in turn, it is necessary to know
about two major geomorphological processes: eu-
stasy and isostasy. Eustasy is the change in coastlines
caused by rising sea levels that drown low-lying
coastal areas, while the upward rebound of land pre-
viously burdened by millions of tons of'ice is termed
isostasy. The combined result of eustasy and isostasy
is that many sites that were once on dry land are
now under water, as indicated by the finds of arti-
facts on the floors of coastal bays, while sites else-
where that were once located on the coast are now
far inland or at a higher altitude.

The basin of the Baltic Sea first filled with fresh
water from the remnants of the glacial ice to form
the Baltic Ice Lake. Eventually (by about 12,200
years ago), so much water had accumulated that it
had broken through to the North Sea across central
Sweden. The resultant brackish gulfis known as the
Yoldia Sea. About 10,800 years ago, the isostatic re-
bound of central Sweden blocked off the ocean ac-
cess, leaving a body of fresh water known as the An-
cylus Lake. It was dammed at its southern end until
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Mesolithic chronology for southern Scandinavia. ADAPTED FROM LARSSON 1990.

some time just after 7000 B.cC. The further tilting of
the Baltic basin caused by continued isostatic re-
bound in the north and the total global melting of
land ice then caused salt water to flow in through
the Qresund, the strait between Denmark and Swe-
den, to form the Littorina Sea, the precursor of the
modern Baltic. Continued eustasy and isostasy has
resulted in significant changes in shorelines
throughout the Baltic basin during the last several
millennia.

Until the 1980s, the archaeological record of
the Baltic basin was known almost exclusively from
sites on dry land or in bogs, but submerged coastal
sites have received greater attention in the years
since. Near Kalundborg, along the west coast of the
Danish island of Zealand, a swimmer can stand on
the remnants of Mesolithic fish-trapping apparatus,
for example. The recognition of isostasy as an im-
portant process has resulted in the discovery of sites
much farther inland and at significantly higher alti-
tudes than they had previously been expected, pro-
viding new information about Mesolithic settle-
ment distributions.

MESOLITHIC CULTURES

Archaceologists have applied the traditional ap-
proach to defining “cultures” to the Mesolithic of
northern Europe, based largely on changes in stone
tool assemblages and the eventual appearance of
distinctive artifacts such as pottery. This practice is
most developed in northern continental Europe and
southern Scandinavia, whereas elsewhere in Scandi-
navia, the Mesolithic is commonly just divided into
periods such as “Early,” “Middle,” and “Late.”
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The Maglemose-Kongemose-Erteballe — se-
quence from Denmark and southern Sweden is per-
haps the best known Mesolithic sequence in Europe
(see table). The Maglemosian culture (not named
for any particular site, just derived from the Danish
for “big bog”), was the first major Mesolithic cul-
ture of southern Scandinavia, characterized by stone
axes, microlithic tools, stone picks, and bone and
antler barbed points. It was succeeded in Denmark
and southern Sweden by the Kongemose culture
(after the lake settlement of Kongemosen in Zea-
land), which continues Maglemosian traditions
with stone axes and antler tools but also adds large
blades to the stone-tool inventory. During the At-
lantic period, Kongemose in turn is succeeded in
Denmark and the western Baltic by the Ertebelle
culture, about which much will be said below. In
northern Germany, Ertebelle remains are known lo-
cally as the Ellerbek culture.

In northern Poland and Germany, the Meso-
lithic cultural sequence is less sharply defined. The
Komornica culture of northern Poland is roughly
contemporaneous with the Maglemosian and shares
broad similarities with it, and it is succeeded by the
Chojnice-Pienki culture. In northern Germany, a
variety of local Mesolithic groups tracked the devel-
opments in southern Scandinavia.

EARLY MESOLITHIC MOBILE
FORAGERS

The foraging societies of northern Europe at the be-
ginning of the Holocene are known primarily from
sites along the shores of lakes and bogs. At Friesack,
about 150 kilometers northwest of Berlin, hunter-
gatherers repeatedly visited the side of a lake be-
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tween 8700 and 7800 B.c. They left few traces of
their presence, but careful excavation has revealed
over thirty visits separated by intervals ranging from
a decade to a century. Waterlogged refuse layers at
Friesack have preserved a remarkable array of finds.
The Preboreal and early Boreal inhabitants of Frie-
sack hunted red deer, roe deer, aurochs, beaver, rab-
bits, small carnivores, and birds; they also caught
pike, catfish, and turtles. Many wooden artifacts, in-
cluding arrows and a bow, along with nets and bas-
kets, were found. Earlier occupations occurred pri-
marily in the spring, while the later ones took place
in the fall. This pattern of repeated seasonal visits to
the shores of lakes and bogs was repeated countless
times across northern Europe during the early Ho-
locene.

The breakthrough around 7000 B.C. that con-
nected the Littorina Sea to the North Sea inundated
many coastal lowlands and the Mesolithic sites at
the mouths of rivers and bays. Since the early 1980s,
it has been possible to explore a number of sub-
merged Mesolithic settlements, including several
from the Preboreal period. The bottoms of the
Qresund strait between Denmark and Sweden and
of the Store Bzlt strait between the Danish islands
of Zealand and Fyn are now accessible to archaeolo-
gists wearing scuba apparatus. They have found sev-
eral early Mesolithic sites on the Swedish side of the
Oresund between 6 and 20 meters below the sur-
face. At Pilhaken 4, trenches were dug with water
nozzles and suction, resulting in the recovery of
flint tools and bones from roe deer, red deer, and
aurochs. Other sites were found during the con-
struction of the bridge and tunnel between Den-
mark and Sweden during the 1990s. The new sub-
merged finds indicate that early Mesolithic coastal
settlement was probably as intensive as it was later
in the Mesolithic.

While the coasts of southern Scandinavia were
being inundated by early Holocene eustasy, central
Sweden was experiencing dramatic coastline
changes due to isostatic rebound. These changes
had the most significant impact in the vicinity of the
modern city of Stockholm. The rebound began as
soon as the area was free of ice and is still continuing
today. Soon after the ice retreated, the higher points
of land began to poke through the surface of the
Yoldia Sea as rocky islands. Since the ice front was
not far to the north, icebergs must have floated
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among them. By about 8000 B.C., a thin belt of is-
lands extended to the east of the Swedish mainland
for about 130 kilometers through this cold, watery
world. Around this time, the first humans reached
these islands either by boat or by walking across
winter ice.

Until the latter part of the twentieth century,
the Mesolithic sites of the Stockholm Archipelago
were almost completely unknown. Several factors
account for this. First, the continual upward move-
ment of the land meant that these sites were far
from the sea and on very high terrain. Archaeolo-
gists expected to find Mesolithic sites near the coast
and in lowlands. The sites had indeed been on the
coast, but what was the coast in 8000 B.c. is now 75
meters high and well inland. Second, most tools left
by the inhabitants of these sites were made primarily
from local white quartz, not flint. Quartz does not
fracture like flint to make artifacts that look like the
blades and flakes found farther south. Since quartz
pieces lie everywhere across the landscape, tools
made from quartz blend in with the nondescript
pebbles and gravel strewn across the surface.

Once archaeologists learned where and how to
find early Mesolithic sites in eastern Sweden, many
were found, primarily in forested areas between 70
and 85 meters above modern sea level. The Soder-
torn Peninsula south of Stockholm was just a small
cluster of rocky islets at the outer edge of the archi-
pelago in 8000 B.C., and several hundred Mesolithic
sites have been found there since the early 1980s.
Also around 8000 B.C., pioneering foragers began
to settle the islands of the Stockholm Archipelago,
locating their shoreline camps on sheltered bays and
along narrow straits between islands. Seal hunting
probably drew Mesolithic pioneers to the outer ar-
chipelago, while sites on the larger islands closer to
the mainland contain a greater variety of hunted an-
imals. Agneta Akerlund has argued that the inhabi-
tants of the outer islands of the Stockholm archipel-
ago persisted in a distinctive lifestyle that focused on
fishing and sealing for several millennia.

Farther out in the Baltic, hunters arrived at
Stora Forvar cave on the island of Stora Karlso, off
the coast of Gotland, around 7200 B.C., having
crossed Ancylus Lake by boat. The coast of Got-
land, as in the Stockholm Archipelago, was the loca-
tion of gray-seal rookeries. Ashy Mesolithic layers at
Stora Forvar contained the remains of more than a
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thousand seals. Sea birds and fish were also caught.
Human bones in the Stora Forvar deposits indicate
the presence of children and adolescents along with
male and female adults, so it appears that the site
had been inhabited by entire families who came to
stay for an extended period rather than by seasonal
seal-hunting parties.

LATE MESOLITHIC SEDENTARY
FORAGERS

After about 6500 B.cC., the Mesolithic cultures of
northern Europe became increasingly complex and
varied. People became increasingly tied to smaller
territories and specific locations. Some Kongemose
and Ertebdlle sites, such as Tdgerup in southern
Sweden, have habitation traces that suggest year-
round occupation, while elsewhere, seasonal move-
ments became constrained. The use of bulky items
like large flint axes and pottery, fixed features such
as fish weirs and traps, and the burial of the dead in
cemeteries are important evidence for such seden-
tism. Yet the increased evidence for the use of dug-
out canoes indicates that people living in permanent
or semipermanent locations were also able to ex-
ploit much larger territories along the coasts and
among the islands of the Littorina Sea and the
North Sea and to move inland along rivers. Meso-
lithic settlement was also pushed farther north into
Sweden and Norway.

The most famous Late Mesolithic sites of
northern Europe are the Ertebelle shell middens.
These are large deposits of seashells created by mil-
lions of individual actions of opening oysters, lim-
pets, and scallops, extracting the meat, and tossing
away the shell. The result is a dense, stratified con-
centration of shell that also includes flint tools and
animal bones, yielding important information about
diet and tool use. Such “kitchen middens” (in Dan-
ish, kokkenmoddinger) have long formed the core of
our knowledge about the Late Mesolithic of north-
ern Europe and dominate the general archaeologi-
cal literature.

As important as the coastal shell midden sites
are, it is important to recognize that they provide
only a partial glimpse of life in the Late Mesolithic.
It seems unreasonable to expect that people actually
lived on these mounds of discarded shells, so it is
necessary to look away from these coastal middens
to find more substantial places of habitation. Other
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important sites consist of the places where non-shell
rubbish was discarded, especially the “discard
zones” adjacent to shoreline settlements. A major
development in the last decades of the twentieth
century was the discovery of several Ertebelle ceme-
teries in Denmark and southern Sweden, as well as
substantial facilities for catching fish on a large scale
with traps and weirs. Finally, it is clear that Late
Mesolithic people throughout this region did not
abandon the interior lakes and bogs around which
their activities had revolved during the preceding
millennia, and archaeologists have begun to recog-
nize the relationship between the interior and the
coastal sites.

Late Mesolithic Intevior Settlements. Ring-
kloster in eastern Jutland (Denmark) is a Late
Mesolithic interior site located on the shore of Lake
Skanderborg, about 20 kilometers inland from the
coast. It consists of a shoreline habitation area and
the “dump zone” in the adjacent lake. Ringkloster
was occupied intermittently between about 5400
and 3550 B.C. Animal bones reflect both the hunt-
ing of terrestrial animals, especially wild boar, and
the trapping of small fur-bearing mammals such as
pine marten and otter. Seasonal indicators from the
animal bones suggest a cold-weather occupation
between the autumn and early spring. Bones of dol-
phin and marine fish point toward contact with the
coast. Ringkloster may have been occupied either
by Ertebelle foragers, who spent the rest of the year
at the coast, or by members of an interior settlement
system that was in contact with, but distinct from,
the coastal dwellers.

Small islands in interior lakes of southern Scan-
dinavia were favorite late Kongemose and Ertebolle
settlement locations. Agerdd V, in the Agerdd bog
in southern Sweden, was located on a small island
in an immense marshy lake, about 400 meters from
the nearest dry land. Fish traps in the surrounding
lake provided a supply of perch, bream, and tench.
The inhabitants of Agertd V also went to the main-
land to hunt red deer, roe deer, moose, and wild
pig, although two of the hunters forgot their bows
on the island.

A short distance inland from the modern Baltic
coast in northern Poland, the site of Dabki provides
another example of a Late Mesolithic interior site.
During several occupations between 5400 and
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4600 B.C., the inhabitants of this site hunted bea-
vers, deer, and ducks and caught several species of
freshwater fish, especially pike and perch. Two seal
bones are the only evidence of contact with the
coast, however. The settlement layers at Dabki con-
tained pointed-base pottery much like that of the
Ertebdlle sites of southern Scandinavia, suggesting
that the distribution of this ware was more wide-
spread along the south Baltic littoral than previously
thought.

Late Mesolithic Coastal Settlement. The famous
Late Mesolithic settlements and shell middens of
the Ertebelle culture of Denmark and southern
Sweden were occupied between about 5800 and
3800 B.c. It is important to understand that coastal
Ertebdlle sites show considerable variability, and
they must also be considered together with the inte-
rior Ertebolle settlements like Ringkloster for a full
picture of Late Mesolithic life in southern Scandina-
via.

The name “Ertebolle” comes from a large shell
midden at the northern end of Jutland excavated in
the mid-nineteenth century by a special commission
set up to determine whether the shell mounds were
natural or manmade. Since then many other
Ertebdlle sites have been excavated in eastern Jut-
land, the Danish islands, and southern Sweden, and
related sites of the Ellerbek culture are found in
northern Germany and Poland. The classic shell
middens are generally found only in the western
part of the Ertebelle area, where the high salt con-
tent of North Sea water produced large shellfish.
Middens are either small or absent in eastern Den-
mark and southern Sweden because the lower salt
content of the Baltic hampered mollusk growth.

Erteballe itself, located on the Limfjord in
northern Jutland, is a long, narrow midden about
140 meters long, 20 meters wide, and 2 meters
thick, while the nearby site of Bjernsholm is about
325 meters long and between 10 and 50 meters
wide. Such an elongated shape running parallel to
the shoreline is typical of Ertebelle shell middens,
which are composed primarily of oyster shells, with
some scallops, mussels, and periwinkles. Mixed
among the shells are mammal, bird, and fish bones,
flint tools, and hearths containing ash and charcoal.
Careful excavation has revealed that these middens
are not continuous accumulations but rather were
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the product of many short occupations that pro-
duced piles of shell and refuse between 2 and 7 me-
ters long and between 30 and 50 centimeters thick.
Over several centuries, such repeated smaller accu-
mulations built up to form the large middens. Near
Ertebelle and Bjornsholm, several smaller sites on
headlands and small islands were special locations
for seasonal activities. The general absence of evi-
dence for structures suggests that the surfaces of the
Ertebelle middens were primarily the location of
food preparation and consumption. Other habita-
tion areas are presumably nearby, perhaps behind
the midden on the landward side, but the archaco-
logical focus on the middens themselves has ham-
pered their discovery. The middens may appear to
be more important than they actually were in the
Ertebealle settlement system, since even a small
group eating shellfish can produce an enormous pile
of discarded shells in a short time.

On the Danish island of Zealand and along the
southern coast of Sweden, many inlets and fjords
have yielded extensive traces of Erteballe settlement
without shell middens. In southern Zealand, nine-
ty-seven Ertebelle sites have been found around
Karrebzk-Dybsa Fjord, leading to the estimate that
this estuarine ecosystem and its hinterland sup-
ported about two hundred and fifty people. Similar
concentrations of population around fjords and es-
tuaries are coming to light on both sides of the
Oresund. Tdgerup, for example, lies at the head of
a narrow fjord on the Swedish side of the @resund.
Two large circular huts about 7.5 meters in diame-
ter and a longhouse about 15 meters long indicate
a substantial permanent Ertebelle settlement, much
larger than the previous Kongemose occupation on
the site.

A distinctive feature of Erteballe settlements in
Denmark and southern Sweden is the occurrence of
pottery (fig. 1). Itis unclear whether it was an indig-
enous development or was adopted from pottery-
using farming communities to the south, although
at the moment, it seems more likely to have been in-
digenous. Ertebolle pottery appears in two basic
forms: thick-walled, pointed-base, sack-shaped ves-
sels of various sizes and small oval bowls termed
“lamps.” Whether or not the latter actually served
as oil lamps is unknown. Although the pointed
bases on the pots made it impossible to rest them
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Fig. 1. Classic Ertebolle pointed-base pot and a smaller vessel interpreted as an oil lamp. THE
NATIONAL MuseuM OF DENMARK. REPRODUCED BY PERMISSION.

upright on a hard surface, they were ideally suited
for being set on the ground along a sandy shoreline.

Another important development of the
Ertebelle culture was the development of large-scale
installations to capture fish using either traps or
weirs. Mesolithic fish traps are usually conical wicker
baskets with a narrow funnel-like opening in one
end. Fish could swim in with the current but could
not find their way out again. A trap left in the water
long enough would fill with fish by itself. A fish weir
is a low, thickly woven fence in a tidal zone. When
the tide comes in, fish swim along with it over the
fence, but when the water recedes, they are trapped
on the beach behind it. The existence of such sta-
tionary features reveals that: (1) local populations
were large enough to make such construction
worthwhile; (2) people controlled the rights to the
fish that they caught and were not compelled to
share the catch with others who had not participat-
ed in the construction (which might have dimin-
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ished their motivation to make the effort); and (3)
there was some means of preserving or storing the
fish that could not be immediately consumed. Un-
derwater investigations in Denmark, especially in
conjunction with the building of the Store Belt
Bridge from Zealand to Fyn, have revealed the ex-
tent of passive fish trapping. Multiple belts of traps
have been found preserved underwater in bays of
the Danish islands, and stakes of fish weirs have
been found at a number of submerged sites, such as
at Tybrind Vig.

The discovery of submerged sites has added a
new dimension to the study of the Ertebelle culture
since the early 1980s. Most of these areas are cov-
ered by about 5 meters of water, but divers have
been able to find evidence for activities that, during
the Mesolithic era, took place in the intertidal zone
as well as artifacts that were lost, discarded, or aban-
doned immediately oftshore. Tybrind Vig, for ex-
ample, has yielded a remarkable array of wooden
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finds in addition to the usual artifacts from flint,
bone, and pottery. Some of the most intriguing
submerged Erteballe /Ellerbek sites have been
found recently on the northern coast of Germany
on the floor of Wismar Bay, around the island of
Poel. At Timmendorf-Nordmole, submerged refuse
layers have yielded numerous well-preserved arti-
facts, including many wooden fish prongs called
“leisters” (fig. 2), wooden stakes from fish weirs,
and the remains of a dugout canoe. Most of the
bones come from fish, especially eel and cod, as well
as from sea mammals and birds. Radiocarbon dating
of food residues on pottery indicate that the site was
occupied between about 4400 and 4100 B.C., to-
ward the end of the Ertebolle culture, just before
the transition to agriculture in this region.

Ertebolle Cemeteries. In 1975 earth moving for
a new school in the town of Vedbzk, north of Co-
penhagen in Denmark, revealed an Ertebelle ceme-
tery. The cemetery was near the shoreline of what
had been an inlet of the sea six thousand years ago.
Although some graves had been destroyed by the
construction, archaeologists found eighteen burials
containing at least twenty-two individuals of various
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ages. In many of the graves, red ochre (iron oxide)
had been sprinkled over the corpses. The graves of
older individuals often contained antlers of red deer.
Many females had necklaces and belts of beads
made from shell and animal teeth, while males were
buried with flint tools.

Almost all of the Vedbazk burials were in an ex-
tended position, lying on their backs. One con-
tained the skeletons of a young woman and a new-
born infant. Beneath the mother’s head had been a
cushion of some perishable material ornamented
with snail shells and deer teeth. The baby’s body
had been placed on a swan’s wing. More disturbing
was the triple burial of a man, a woman, and a child.
The man had a bone point in his neck, suggesting
either a violent death or an arrow shot into the
corpse.

When they were found, the Vedbzk burials
caused quite a sensation because, aside from a few
isolated single burials, no Ertebelle cemeteries were
then known. In years since 1975, more Ertebelle
cemeteries have been found, and now more than
one hundred graves are known from this period. In
the early 1980s, the Swedish archaeologist Lars
Larsson of the University of Lund began excava-
tions at sites at Skatcholm in southern Sweden,
along the shore of a prehistoric lagoon near the Bal-
tic coast. Skateholm I and II are both cemeteries.
Skateholm I yielded sixty-five burials, while twenty-
two graves were found at Skateholm II. Several of
the burials contained the skeletons of dogs, and
some had grave goods as elaborate as those of peo-
ple, including antlers and flint tools.

In 1990-1991 a submerged hunter-gatherer
settlement site was found in southern Denmark at
Mollegabet. During the excavation, the remains of
a dugout canoe were found. The Mallegabet dug-
out was made from the trunk of a linden tree more
than 60 centimeters in diameter. Some human
bones were found around the boat, and after it had
been taken to a laboratory, additional human bones
were found in the soil inside. A return to the site re-
vealed additional human bones that are believed to
have washed out of the canoe.

The Mollegabet canoe contained the remains of
a male about twenty-five years old. A skull fragment
shows traces of a healed wound, probably inflicted
by an axe. The body appears to have been covered
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in sheets of bark. In the boat, an arrowhead was
found. As at Vedbzk, it could have caused the death
of this individual or may have been shot into the
corpse after the person had died by other means.
Antlers found nearby also may have belonged to the
burial. The Mollegabet canoe burial suggests that
the Nordic tradition of boat burials may have deep
prehistoric roots.

The Ertebolle burials from southern Scandina-
via reflect a society with complex rituals associated
with death. Individuals (even sometimes dogs!) had
distinct social identities and were carefully treated
after they died. Certain locations were formally as-
sociated with the dead, thus marking important
places in the landscape.

THE MESOLITHIC OF NORTHERN
SCANDINAVIA

Once northern Scandinavia was free from ice, the
land was available for human settlement. This re-
gion has seen considerable isostatic uplift, such that
in some parts of northern Sweden, coastal Mesolith-
ic sites may now lie more than 100 kilometers from
the coast. Coastal Norway had already been the
scene of hunter-gatherer settlement since early in
the Holocene, and valleys in the mountainous inte-
rior of Norway and Sweden were settled almost as
soon as they were clear of ice.

Altrisket is a Mesolithic coastal site at the
northern end of the Gulf of Bothnia that is 25 kilo-
meters inland and 100 meters above the present sea
level. Excavations revealed several depressions along
an ancient beach-terrace that were the locations of
pit-houses with hearths. Other features with stones
have been interpreted as “boiling pits.” Mammal
bones include ringed seal and moose. As in the area
near Stockholm, the northern part of the Baltic
basin was an archipelago of rocky islets in the Lit-
torina Sea. Altrisket was located on one such island.

At the far northern end of Norway, on the is-
land of Seraya, the site of Slettnes has also yielded
traces of Mesolithic house depressions. Among
these depressions were five large rocks covered with
carvings of forest animals such as moose. Slettnes is
far above the Arctic Circle, indicating that Mesolith-
ic people were capable of adapting to cold condi-
tions if the rich resources of the sea and the coastal
forests made it attractive to do so.
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CONCLUSION

The Mesolithic societies of northern Europe pro-
vide an important example of how rich natural re-
sources, particularly those of lakes, streams, and
seacoasts, can sustain substantial populations. Al-
though agriculture became available in nearby parts
of central Europe when communities of the Linear
Pottery culture arrived around 5500 B.C. in north-
ern Poland and Germany, there was little incentive
to abandon the foraging way of life. Yet when the
transition to agriculture did occur in southern Scan-
dinavia about 3900 B.C., it was surprisingly rapid
over the entire area between the southern Baltic
coast and the Dalarna River in central Sweden. In
northern Sweden and Norway, however, an essen-
tially Mesolithic way of life persisted for many more
centuries.

See also. Saltbak Vig (vol. 1, part 1); Archaeology and
Environment (vol. I, part 1); Postglacial
Environmental Transformation (vol. 1, part 2);
Skateholm (vol. 1, part 2); Tybrind Vig (vol. 1, part
2); The Mesolithic of Northwest Europe (vol. 1,
part 2); First Farmers of Central Europe (vol. 1,
part 3); Transition to Farming along the Lower
Rhine and Meuse (vol. I, part 3); Transition to
Agriculture in Northern Europe (vol. I, part 3);
Consequences of Farming in Southern Scandinavia
(vol. 1, part 4).
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SKATEHOLM

Skateholm is a small coastal village located in the
southernmost part of Sweden. A major part of the
area close to the coastline comprises a wetland
about 4 kilometers in length, running more or less
parallel to the present coastline. During the Late At-
lantic chronozone (c. 6800—4000 B.C.), which in-
cluded several transgressions, an inlet was formed in
stages. The freshwater from a couple of small rivers
was mixed with inflowing saltwater, transforming
the inlet into a basin with high levels of nutrition
and diverse salinity levels advantageous to a wide va-
riety of fish, birds, and mammals. Such an environ-
ment was quite attractive to humans in the Late
Mesolithic with a base in fishing, hunting, and gath-
ering. They settled on capes and islands close to the
available resources. As a result of the transgressions,
favorable sites for settlement subsequently were
submerged, and the settlers had to move to suitable
new camps. At least four such major settlement sites
and several seasonal camps have been identified
within the inlet, covering the time sequence 5200-
4500 B.C.

Research has been adapted with a view to ob-
taining an overall picture of the infrastructure of the
settlements in an attempt to identify activity areas of
various types. This research applies, in particular, to
the highest-lying sections with a partially disturbed,
find-impoverished layer—in the majority of cases
sites situated on slopes. Interest has concentrated
on the upper sections of the settlement areas as the
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result of research conducted at the Bagebakken site
on the Danish @resund coast. In 1975 construction
work was carried out on the upper reaches of this
site, where several graves of Late Mesolithic age
came to light. The question was raised whether the
Bogebakken phenomenon was anything other than
unique.

At Skateholm the main area of interest, toward
which the majority of fieldwork has been directed,
has been the investigation of nearly ninety burials
on two main sites, Skateholm I and Skatcholm II,
located just a couple of hundred meters apart. In-
vestigations have shown that Skateholm II is some-
what older than Skateholm I. Both sites contain nu-
merous graves, which also were related to a
contemporaneous settlement. Within the compass
of'a small area it is possible to study similarities and
differences in the pattern of settlement and burial
customs over the space of several hundred years.
The size, location, and great age of the two ceme-
teries are naturally of considerable interest to the re-
searcher, although there is another, equally fascinat-
ing aspect that concerns insight into the symbolic
world provided by the cemeteries and burials.

The processing of the Skateholm material has
produced indications that point to a complicated
burial ritual. These rituals concern not only the in-
terment itself but also the whole range of activities
from the moment it was realized that a person was
dying up to the act of refilling the grave. The dying
person appears to have eaten a “last supper” with a
particular content, evidence of which is provided by
the fish bones in the stomach. The positioning of
the deceased in the grave and the composition
of the grave goods followed a particular pattern.
The ritual included the deposition not only of ob-
jects such as tools and ornaments, which are classi-
fied as grave goods, but also of the skeletal parts of
animals. Food, including fish, also was placed in the
grave.

Various activities took place in connection with
the filling in of the grave. Food was eaten, and the
leftovers were deposited in the filling material.
Traces of wooden structures raised over the grave
pit have been found. These structures had been
burned down before the refilling of the grave. The
Mesolithic mortuary practice also included a small
number of cremations, three out of eighty-seven.
Three main categories of body positions can be
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identified: supine, seated, and crouching. The com-
position of the grave goods follows a more distinc-
tive gender pattern than do the body positions.
Tools, such as knives and axes, typically are found
with men, whereas women have ornaments, such as
belt decorations made of animal teeth. In addition
various combinations of animal bones were sewn
onto the clothes. Antlers also are found buried in a
few graves. Red ochre was used frequently, more
often than not covering only limited parts of the de-
ceased person’s body.

Certain differences in mortuary practice can be
detected between the cemeteries. The crouching
position, for example, is virtually unknown in the
older cemetery at Skateholm II, whereas almost two
of every five people interred at Skateholm I were
placed in this position. The custom of depositing
red deer antlers in graves is, on the contrary, quite
unknown at Skateholm I, whereas it is a common
feature at Skateholm II. At Skateholm the first evi-
dence of dog graves was found. Dogs were provided
with grave goods and were strewn with red ochre,
reflecting a symbolism that appears to have applied
to humans and dogs alike.

Investigations of grave fields such as those at
Skateholm have radically influenced the approach to
Late Mesolithic societies in northern Europe. The
evidence of large grave fields with complex burial
practices has added to the fund of information
about the society. The Skateholm cemeteries thus
can be placed in an interesting context with regard
to both western and eastern Europe. Similarities
exist between the cemeteries at Skateholm and
those at Bagebakken in eastern Denmark, for exam-
ple. Several sites from the Late Mesolithic of south-
ern Scandinavia have provided both cemeteries and
single graves. Cemeteries in conjunction with large
settlements seem to be a common feature.

Mesolithic cemeteries occur in western Europe
in conjunction with shell middens, such as those at
Téviec and Hoédic in Brittany. New studies and ra-
diometric dating of previously investigated cemeter-
ies have provided a fresh and valuable perspective on
Mesolithic cemeteries along the eastern Baltic coast
and neighboring areas. The large cemetery at
Olencostrovskii Mogilnik in Karelia has been shown
to be of Mesolithic age, and the cemeteries at
Oleneostrovskii Mogilnik and at Zvejnieki in west-
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ern Latvia are contemporary with the oldest known
burials in Scandinavia.

See also Oleneostrovskii Mogilnik (vol. 1, part 3).
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LARS LARSSON

TYBRIND VIG

The Late Mesolithic Stone Age settlement of Ty-
brind Vig, which today is submerged, is located on
the west coast of the Danish island Fyn (central
Denmark) facing a sea called Lillebzlt. Originally,
it was a coastal settlement, but because of a geologi-
cal tilting of the southwestern part of Denmark that
has taken place since the Mesolithic, the prehistoric
coastlines of this part of the country today are sub-
merged. The site therefore now lies on the seafloor,
¢. 250 meters from the present-day coast and 2-3
meters below modern sea level. Because of the grad-
ual rise in sea level, the habitation area proper (on
dry land) was heavily eroded, while the lower and
more protected parts of the site, mainly the waste or
dump areas in the adjacent marine deposits, were
and still are well preserved. There, the prehistoric
remains have always been situated in wet, oxygen-
free, and calcareous sediments, the best preservation
conditions for “soft” organic materials, such as
wood, bark, fibers, and bast, so far seen at northern
European settlement sites.

The area around Tybrind Vig is hilly and was
formed during the end of the Late Glacial of Den-
mark, ¢. 16,000 B.c. During the Mesolithic the site
was located on a protected bay with shallow waters
and connected to the more open sea (Lillebzlt) by
a narrow canal. The subsoil consists of a mixture of
morainic clay and sand combined with gravel. The
surrounding area was covered by primeval forest of
lime, oak, and elm with thickets of hazel. Along the
seashore there was a belt of seaweed.

The settlement was occupied during a gradual
rise (transgression) in sea level, so the lower sedi-
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Fig. 1. Ornamented paddle from Tybrind Vig. CouRTESY OF
SoREN H. ANDERSEN, NATIONAL MuseuMm OF DENMARK. REPRODUCED
BY PERMISSION.

ments are more coarse and sandy, while the top ho-
rizons consist of fine-grained mud (gyttja). During
the transgression the surrounding coastal areas were
eroded, and a large number of forest trees died and
fell into the water and later became embedded in
the marine sediments. Today these tree trunks allow
for exact dating by dendrochronology and also give
an indication of the duration of habitation. Carbon-
14 dates inform us that the occupation period
spanned some 1,500 years, from about 5500 to
4000 B.C., that is, the entire duration of the
Ertebelle culture in southwestern Scandinavia.

The Tybrind site is the first and still the most ex-
tensive underwater excavation of a Stone Age settle-
ment in Nordic waters. It was there that the great
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scientific potential of such sites became evident for
the first time—mainly owing to the excellent preser-
vation conditions for organic materials. This also
was the site where Danish archaeologists learned
how to excavate settlements on the seafloor and de-
veloped the necessary expertise and technical equip-
ment for such investigations.

As mentioned, the habitation area proper erod-
ed away during the transgression, and only the
grave of a young girl and a newborn baby was still
in place in this part of the settlement. All other finds
of material culture and waste from the site were ex-
cavated in the adjacent marine deposits, where they
had ended up during occupation. Besides the huge
amount of waste, the area in front of the settlement
also functioned as a “fishing ground,” evidenced by
the presence of hundreds of stakes from destroyed
fish fences, fishhooks (of bone), nets, net floats, fish
weirs, and leister prongs. This area probably was the
access to richly stocked waters that were the main
reason for selecting this particular spot for habita-
tion.

The hundreds of animal bones—mainly from
fish (small cod, flatfish, and dogfish); sea mammals,
such as gray seals and porpoises (but also one killer
whale); and red and roe deer and wild boar—give
evidence of the economy of the site. In the forest
fur-bearing animals, such as pine marten, otter, fox,
and badger, were trapped. The only domesticated
animal was the dog. Hazelnuts and acorns were col-
lected and roasted at the site. The types of animal
bones and chemical analysis of human bones, com-
bined with the wide array of fishing equipment and
the location of the settlement, supports a clear dom-
inance of a marine diet.

The excavation has shed light on many aspects
of material culture and art. All the ordinary artifacts
of the Ertebelle culture, such as flint, other types of
stone, bone, antler, and pottery—as known from
sites on dry land—have been recovered. Because of
the long duration of occupation, some changes in
the inventory also were seen, most notably, the old-
est ceramics in southern Scandinavia, dating to c.
4700 B.C.

A large array of wooden implements has been
found at the site. Among them are axe handles of
different sizes, lances, spears, bows and arrows, and
a variety of paddles. There also were several dugout
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canoes, made of hollowed-out trunks of lime trees,
one that measures 9.5 meters in length with a capac-
ity of up to 700 kilograms. In addition, there are a
variety of tool types that have never been encoun-
tered earlier from the northern European Late
Mesolithic, and whose uses are obscure. The num-
ber and diversity of items of wooden equipment
clearly show how essential this material was—it is es-
timated that only about 10 percent of the all the
equipment consisted of flint.

The most extraordinary finds were textiles made
of twisted strings of lime and willow knitted togeth-
er in a technique called “needle netting”; these are
the oldest European textiles found to date. There
also are several ornamented paddles exemplitying a
completely new type of Mesolithic craft working in
“soft materials” (wood). The motifs are very difter-
ent from those of earlier finds on ornamented bone,
antler, and amber; these new designs consist of
rounded curves, ovals, circles, and similar geometric
shapes carved into the surface of the paddles and
filled with a brown substance (possibly paint). For
the first time we also have been able to analyze the
remains of charred food crust from the inside of the
pointed-bottom Erteballe pots, telling us that they
were used for cooking soup made of cod with a mix-
ture of herbs of the grass family.

Excavation of this type of Mesolithic site opens
up completely new avenues for Stone Age research
in northern Europe. On dry land, agriculture or
drainage has destroyed nearly all wetlands. On the
seafloor we still can obtain a wide range of informa-
tion, not only on material culture but also on subsis-
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tence and the environment, information that was
lost long ago in now dried wetlands.

See also Saltbaek Vig (vol. 1, part 1).
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The Mesolithic of northwest Europe is the period
between the end of the last Ice Age and the wide-
spread adoption of agriculture. During the Meso-
lithic the region was occupied by hunter-gatherers,
but the term itself refers specifically to a technologi-
cal stage. Translated literally, it means “Middle
Stone Age” and was adopted in the 1920s, when
this period was viewed as a not particularly interest-
ing interlude between the old and new Stone
Ages—the Palaeolithic and the Neolithic. This view
is no longer accepted, and the Mesolithic is now
seen as the period in northwest Europe when ana-
tomically modern humans adapted to the challenges
and opportunities of the Postglacial environment.
Conventionally, it spans six millennia beginning
about 10,000 B.C.

TECHNOLOGY

The diagnostic artifacts of the Mesolithic in north-
west Europe are retouched blades of chert, flint, or
similar stone, referred to as “microliths,” because of
their often very small size; examples less than 10
millimeters long are common. These microliths
were components in composite hunting weapons,
usually arrows. One microlith provided the piercing
tip, while others mounted in series down the shaft
acted as barbs, not to secure the arrow in the wound
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but to increase its size and stimulate bleeding. Ex-
amples have been found in Sweden, still mounted
in their shafts. The adoption of the bow and arrow
as the principal hunting weapon is a characteristic of
the Mesolithic, although the origins of the practice
lie among the Late Upper Palacolithic communities
at the end of the Ice Age.

Microliths underwent development over time,
and the various stages that have been identified have
been used by archaeologists to subdivide the period.
This practice has been superseded by the wide-
spread application of radiocarbon dating. Three
broad typological categories, however, are still re-
ferred to widely in the literature (fig. 1). The earliest
types of microlith found in the northern part of the
region were made on relatively broad blades that
had been obliquely snapped, or truncated, to pro-
duce a robust tip. The origins of this type are found
in Late Upper Palacolithic assemblages referred to
as Ahrensburgian. One lateral margin was abruptly
retouched to facilitate insertion into the arrow shaft,
and additional retouching sometimes extended
around the tip and the base. These broad-blade,
obliquely blunted points are widespread in southern
Scandinavia, but they also are the characteristic find
of the period down to about 8000 B.C. in the British
Isles, the Low Countries, and northeastern France.
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Assemblages in which this type predominates are re-
ferred to as Maglemosian in southern Scandinavia,
but outside this region they are simply termed Early
Mesolithic.

Farther south, obliquely truncated blades also
dominate early assemblages, but the blades them-
selves tend to be narrower than those used in the
north and the resulting microliths more geometric
in form. They seem to have been influenced by the
small, simple backed blades of the Late Upper
Palacolithic Azilian assemblages. In the literature
these assemblages are termed Sauveterrian, named
after the type site of Sauveterre-la-Lémance in
France. During the period between 10,000 and
7000 B.C., microliths of this type spread from cen-
tral and southern France throughout the region, re-
placing the broad-blade forms as the predominant
type in the north in the eighth millennium B.C. Dur-
ing this period microliths also became smaller, nar-
rower, and more geometric in form.

The third major technological stage was con-
fined to mainland northwest Europe and saw the in-
troduction from about 7000 B.C. of trapeze-shaped
microliths. This stage is called the Tardenoisian,
after the type site of Fére-en-Tardenois in France.
The introduction of trapezoidal microliths suggests
a change in hunting tactics, the trapezes being
mounted singly at the end of the arrow shaft. Tra-
pezes did not spread to the British Isles, where Late
Mesolithic assemblages are characterized by the
continued development of narrow-blade geometric
microliths.

The Mesolithic hunter-gatherers of northwest
Europe used a wide range of materials in addition
to chert and flint, but because many were perish-
able, few examples survive. Bone and antler provide
something of an exception, and two categories of
implements made from these materials have been
recovered in significant numbers: barbed projectile
points and heavy-duty digging tools known as mat-
tocks. Barbed points, which functioned as arrow-
heads, spearheads, and harpoon heads, also are
known from Late Upper Palaeolithic assemblages;
during the Mesolithic many different types were
made to suit specific needs. The main change over
time was in the production blanks, with long splin-
ters of bone or antler being replaced about 8000
B.C. by blanks made from split sections of long bone
or antler beam. The mattocks show fewer signs of
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Fig. 1. Artifact types of the Earlier (Maglemosian) and
Later (Sauveterrian and Tardenoisian) Mesolithic from
northwest Europe. Widths of the microliths depicted
here range from about 0.5 centimeters (narrow-blade)
to 1.5 centimeters (trapezoidal).

development through time. Early Mesolithic exam-
ples are made from the basal sections of the antler,
whereas antler beams were favored in the Late
Mesolithic. Other, spectacular finds made from or-
ganic materials include several dugout canoes and
basketwork fish traps.

SUBSISTENCE

The Mesolithic people of northwest Europe were
hunter-gatherers, and their subsistence activities
were governed by what was available. There are in-
dications, however, that toward the end of the peri-
od, some groups were beginning to manage aspects
of their environment through the controlled use of
forest fires to enhance its productivity. Over the six
millennia of the Mesolithic period, the environment
of northwest Europe underwent a series of signifi-
cant changes. In terms of plants and animals, species
that had been driven out of the region or into its
more southerly latitudes by the harsh conditions of
the Ice Age migrated northward as the climate ame-
liorated. Throughout most of the Mesolithic the re-

145



2: POSTGLACIAL FORAGERS, 8000-49000 B.C.

gion was cloaked in a dense mantle of deciduous
woodland, although the mosaic of species varied
with latitude. For example, oak was predominant
everywhere; in the south, warmth-loving species,
such as pistachio, formed a significant component,
whereas in the north, birch was often a major com-
ponent.

These woodlands provided a home for a range
of animals, many of which experienced human pre-
dation. The most favored animals appear to have
been red and roe deer, wild cattle, and wild boar.
Moose were important early in the period, but their
absence after about 9000 B.C. suggests that habitat
loss and predation had led to their extinction within
the region. Small animals, such as hare, beavers, and
pine martens, were trapped mainly for their pelts,
and birds, especially waterfowl, also were taken. Evi-
dence from a number of sites indicates that dogs
had been domesticated by this time, and their status
in society is reflected by the fact that they occasion-
ally are found to have been given formal burial in
cemeteries otherwise occupied by humans. Little is
known about the use of plant resources, owing to
the rarity with which such material survives, al-
though hazelnuts are almost ubiquitous.

Aquatic resources, both freshwater and marine,
made a significant contribution to subsistence, but
their role needs to be evaluated in light of the major
changes in sea level that occurred during this peri-
od. At the height of the Ice Age much of the Earth’s
water was locked up in continental ice sheets and,
as a consequence, sea level was greatly reduced. Es-
timates vary, but eighteen thousand years ago the
sea level around northwest Europe may have been
as much as 130 meters lower than it is today. With
the melting of the ice sheets, the sea level began to
rise, but by the beginning of the Mesolithic it was
still around 35 meters below the present level. Brit-
ain did not become an island until the middle of the
eighth millennium B.C. The effect of these changes
in sea level was profound. During the Early Meso-
lithic the area of the North Sea was dry land, and
bands of hunters could walk dry-shod from the Low
Countries to southeast England. As sea levels rose,
the loss of land led to population displacement. It
also produced lengthening of the coastline and
flooding of estuaries. These processes greatly in-
creased the availability of aquatic resources and fish;
marine mammals and shellfish became important
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components in later Mesolithic subsistence strate-
gies. Substance patterns in Mesolithic northwest
Europe can be illustrated by considering the faunal
inventories recovered from numerous key sites.

The site of Star Carr in Yorkshire, England, pro-
vides a good example of subsistence during the
Early Mesolithic. This site, which is one of several
lying along the shores of a Late Glacial /Early Post-
glacial lake, experienced two periods of occupation
during the middle of the ninth millennium B.C.
As well has large numbers of Early Mesolithic
microliths and barbed antler points, the excavators
recovered bones of moose, wild cattle, red and roe
deer, pine marten, fox, and beavers. Surprisingly, no
fish remains were recovered, but birds included red-
breasted merganser, red-throated diver, and great
crested grebe. Edible plant remains reported from
Star Carr were water chestnuts, bog bean, fat hen,
and nettle, in addition to hazelnuts.

The site at Mount Sandel in the valley of the
River Bann in Northern Ireland was occupied dur-
ing the later part of the ninth millennium B.C., and
the flint assemblage was dominated by narrow-
blade, geometric microliths, although a few broad-
blade forms also were present. Of the mammal
bones recovered, 98 percent were of wild boar. Ire-
land was cut off from mainland Britain by rising sea
level at an early stage in the Postglacial, and this spe-
cialization on a single species may have been due to
the impoverished nature of the available fauna, few
species having successfully established themselves
before access was cut off. Among the birds recorded
were mallard, teal, wigeon, grouse, capercaillie, and
snipe or woodcock. Fish were well represented, and
80 percent of the identified bones came from salm-
on or sea trout. Eel and bass also were present, and
plant remains included hazelnut shells, pear or apple
pips, and water-lily seeds, all of which probably con-
tributed to the diet.

The faunal assemblage from the small rock shel-
ter of L’Abri du Pape in the Meuse Valley of Bel-
gium provides good insight into the species preyed
upon by the Mesolithic hunters of this part of
northwest Europe during the eighth and early sev-
enth millennia B.c. Mammals comprised red and roe
deer, wild boar, wild cattle, otter, fox, and wild cat,
although the quantities of each are small. Predation
appears to have been focused on river fish and birds,
of which more than thirty different species have
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been identified. The fish species include carp, pike,
catfish, eel, salmon, perch, and shad.

The sites of Téviec and Hoédic now lie on small
islands off the coast of Brittany, but during the
Mesolithic lower sea levels may have meant that
they were on promontories joined to the mainland.
These sites were excavated in the early years of the
twentieth century, and the available details are not
as extensive as for Star Carr and Mount Sandel.
Nonetheless, the presence of trapezoidal microliths
allows them to be placed in the later Mesolithic.
Both sites consisted mainly of accumulations of
food debris, called middens, into which had been
inserted numerous human burials. Among the food
species identified were shellfish, such as limpet, peri-
winkle, mussel, oyster, and scallop, and numerous
fish bones, mainly of wrasse. Bird remains included
waterfowl and auks; mammals consisted of red and
roe deer, wild boar, fox and wildcat, and plants ex-
ploited included wild pear.

Finally, the excavated sites at Hardinxveld-
Giessendam near Rotterdam in the Netherlands
have provided abundant data on subsistence re-
sources at the end of the Mesolithic and the begin-
ning of the Neolithic. The site at Polderweg was sit-
uated on a riverbank and witnessed three phases of
occupation during the latter part of the sixth millen-
nium B.C. Throughout this period the main activity
appears to have been pike fishing, probably un-
dertaken during the second half of the winter.
Roach, bream, tench, eels, catfish, and salmon also
were caught, probably through the use of sophisti-
cated traps. Beaver and otter were the most impor-
tant mammals, probably trapped for their pelts, as
were pine marten, wild cat, and polecat. The re-
mains of wild boar and red and roe deer also were
present in the assemblage. Fowling concentrated on
ducks, and plant resources comprised acorns, hazel-
nut, water nut, wild apple, and various berries. The
flint assemblage at Polderweg is dominated by sim-
ple blades but includes three arrowheads of a type
normally found on Early Neolithic Linearband-
keramik sites in the region. The presence of simple
bag-shaped pottery vessels also testifies to contacts
between these Late Mesolithic hunter-gatherers
and their Early Neolithic neighbors; unlike the
nearby and slightly later site of De Bruin, however,
domestic animals and cultivated grains are absent.
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SETTLEMENT PATTERNS

It is thought that the Polderweg site was occupied
mainly during January and February, and the issue
of the seasonal availability of resources needs to be
kept in mind when considering settlement patterns
in the Mesolithic. In general, hunter-gatherers
needed to live a mobile, seminomadic existence,
moving from one area to another as resources be-
came available at different times of the year. The de-
ciduous woods of northwest Europe offered a fairly
homogeneous environment, but seasonal move-
ments would have been undertaken by most
groups, migrating between the coasts and the interi-
or and between the lowlands and uplands. Move-
ment also would have been necessitated when re-
sources in one region became exhausted or
disturbance of prey species led to diminishing re-
turns.

Two patterns of mobility can be identified. In
one, the whole group moved on a fairly frequent
basis, at least each season or more often, and hunt-
ing and gathering took place within a day’s march
of the residential location. The American anthro-
pologist Lewis Binford coined the term “residential
foraging” for this pattern of behavior. In the alter-
native pattern, moves were made less frequently,
and part of the group might have remained in one
location over several seasons while specialist task
groups were sent out to hunt and gather farther
afield. Binford calls this “logistic collecting.“ These
two patterns each represent either end of'a continu-
um, and it is unlikely that any Mesolithic population
adhered to one extreme or the other. Rather, the
emphasis probably shifted on a tactical basis from
season to season and from year to year. Groups may
have been residential foragers in spring and early
summer, when resources were generally scarce, but
shifted to a more logistic strategy in autumn, which
was the season of plenty. Storage of the autumn
abundance may have limited the need for frequent
moves in the winter.

Settlement mobility is difficult to demonstrate,
but it sometimes is possible to show that a site was
occupied only at certain times of the year, with the
implication that at other times the people were liv-
ing elsewhere. Star Carr was visited mainly in the
spring and summer, Mount Sandel in the autumn,
and Polderweg during the winter. Another way of
monitoring mobility is through the distribution of

147



2: POSTGLACIAL FORAGERS, 8000-4000

raw materials. For example, flint found on Meso-
lithic sites in the Pennine uplands in northern En-
gland originated up to 80 kilometers away in York-
shire, whereas material found at Polderweg came
from the Meuse gravels 50 to 100 kilometers away.
It may reasonably be assumed that these materials
give an indication of the distances covered by the
groups in the course of an annual cycle. Caution
must be exercised in interpretation, however, as in
the case of Wommersom quartzite, items of which
also were found at Polderweg. This material out-
crops naturally in a very restricted area of central
Belgium, but artifacts made from it are found over
an area of about 45,000 square kilometers, extend-
ing from the North Sea to the valleys of the Rhine
and Meuse. Within this area the distribution can be
subdivided into a core lying between the Meuse and
Schelde in which Wommersom quartzite can form
up to 77 percent of assemblages and a wider zone
in which its contribution to assemblages is usually
less than 5 percent. Whereas the distribution within
the core area probably reflects the movements of in-
dividual groups to and from the source or the de-
ployment of logistic task groups, the marked falloff
indicated by the wider distribution is more reminis-
cent of the patterns generated by down-the-line
trade or exchange.

These patterns of mobility have meant that ar-
chaeologists can encounter a range of site types.
From the finds made, some appear to have been
home bases where the whole group resided for at
least part of the time, while others seem to have
been the locations of more specialized activities.
Among the latter are hunting camps used by logistic
task groups when away from the home base and ex-
traction sites, such as the locations where raw mate-
rials were collected and animals were killed. Home
bases are the most common type of site identified
in northwest Europe during the Mesolithic, which
suggests that the most frequently followed pattern
was one of residential foraging. Star Carr, Mount
Sandel, and Polderweg probably are examples of
home bases, although the latter two sites appear to
have become hunting camps during a later phase of
activity. The shell-midden sites along the Atlantic
seaboard, such as Téviec and Hoédic and those on
the island of Oronsay in the Hebrides, may reflect
specialist activities.
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Population numbers are notoriously difficult to
estimate, but comparison with recent hunter-
gatherer populations suggests that northwest Eu-
rope at the height of the Mesolithic is unlikely to
have supported more than 100,000 people and pos-
sibly far fewer. Published estimates for the British
Isles at the end of the Mesolithic suggest a range of
between 2,750 and 5,500. Residential foragers usu-
ally lived in small groups, or bands, made up of just
a few families. Archaeology can tell little about the
social relations within and between these bands. In
common with recent hunter-gatherer societies,
bands probably were fairly egalitarian, with leader-
ship provided on a tactical basis by skilled individu-
als. Older members would have had a valued role as
repositories of knowledge and experience. Relations
with other bands are likely to have ranged between
amity and enmity, depending on the degree of com-
petition over resources, and probably were man-
aged by a complex system of alliances. Toward the
end of the period, as population levels increased,
more complex, hierarchical social structures may
have emerged. During periods of abundance it
would have been possible for several bands to come
together, perhaps at regular intervals. Such gather-
ings would have been highly necessary both socially,
for the exchange of information and the mainte-
nance of alliances, and genetically, for the mainte-
nance of a healthy gene pool through the exchange
of marriage partners.

SETTLEMENT STRUCTURES

Very little is known about the kind of structures
erected on Mesolithic settlements. This is hardly
surprising, given the transitory nature of most set-
tlements. Many temporary campsites may not have
had any structures other than a windbreak and a
fireplace. In areas where the geology was suitable,
such as the Meuse Valley in Belgium, southwest
France, and the limestone regions of England and
Wales, caves were used on an occasional basis. No-
where does this seem to have been a popular or
widespread practice, however, and caves were used
almost as frequently as burial grounds. Some early
sources make reference to “pit dwellings,” holes in
the ground thought to have been roofed over and
occupied as shelters. This view is no longer accept-
ed, and these features now are interpreted as tree-
fall hollows, the presence of Mesolithic finds in and
around them being regarded as accidental. The
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identification of a few substantial Mesolithic struc-
tures nonetheless indicates that this absence of evi-
dence is in part due to the exigencies of survival.

The best examples of Mesolithic houses exca-
vated in northwest Europe are the structures uncov-
ered at Mount Sandel in Northern Ireland. There,
three D-shaped huts were identified that could have
been occupied at the same time. Each structure was
5.5 meters in diameter and had a central hearth.
Walls were indicated by stake holes, which inclined
inward, suggesting a superstructure of bent and tied
saplings. The whole structure presumably was cov-
ered with vegetation or hides. These huts provided
30 square meters of floor space, and each could have
accommodated a single family, suggesting a three-
family co-residential group. Traces of similar struc-
tures have been reported from elsewhere in the
region.

SYMBOLISM, RITUAL, AND BURIAL

Compared with the preceding Upper Palaeolithic,
which saw the flourishing of cave art, the Mesolithic
in northwest Europe is an impoverished period,
with little more to offer than a few bone and antler
implements with rudimentary abstract engravings
and some putative anthropomorphic figurines. By
far the best example is the 125-millimeter-high stat-
uette from Willemstad, in North Brabant, the Neth-
erlands, dated to the mid-sixth millennium B.c. This
is carved on a plank of oak and consists of the head
and part of the upper body; the gender is unspeci-
fied. It was found in a peat bog and probably was
a ritual deposit rather than a casual loss.

Other evidence for ritual behavior, apart from
burial, is virtually nonexistent. At the site of Star
Carr in Yorkshire, England, twenty-one red deer
antler frontlets were recovered. They had been
adapted for wearing as headdresses; rather than sim-
ply regarding them as deer-stalking disguises, it has
been claimed that they are evidence for a hunting
ritual. This distinction between secular and ritual
behavior probably did not apply in the ninth millen-
nium B.C., and hunting may have been a highly ritu-
alized activity. Similar modified frontlets are known
from elsewhere in northwest Europe but not in such
large numbers.

Burial is the one form of ritual behavior for
which there is evidence throughout the region, but
even so this area stands in poor comparison with
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southern Scandinavia and the Baltic, from which
most of the evidence about Mesolithic funeral prac-
tices has been derived. The fact that northwest Eu-
rope has produced a few hundred Mesolithic burials
at most means that the great majority of people
were not afforded the right of formal burial but had
their mortal remains disposed of in some other way.
A hint as to what happened to them is provided by
the Mesolithic shell middens on the island of Oron-
say in the Hebrides, Scotland. Excavation of a group
of these sites failed to identify any formal burials but
did recover a number of isolated bones, mostly of
fingers and toes. The explanation that has been of-
fered is that the dead were laid out on exposed plat-
forms while they decomposed. When this process
was complete, the bones were collected for disposal
elsewhere; inevitably a few small bones would occa-
sionally get lost. There is evidence for this practice
from recent hunter-gatherers, and it represents a
parsimonious explanation for the absence of numer-
ous burials and the occurrence of isolated bones.

Some segments of the population were buried
formally. In certain cases these were single individu-
als buried within or close to settlements. A good ex-
ample is the burial of an adult woman of about fifty
years of age during an early phase at the Polderweg
settlement. She was laid on her back in an extended
position (fig. 2). A greatly disturbed second burial
was found nearby, along with those of three dogs.
Caves featured prominently in Mesolithic burial rit-
uals, both for individuals, as in the case of Cheddar
Man, a burial of the late ninth millennium B.C.
found in Goughs Cave, Cheddar Gorge, England,
and for groups. Examples of the latter come from
the Meuse Valley in Belgium, where ten to eleven
female burials are reported from the Margaux Cave
and five adults and six children from the Autours
rock shelter. These cave burials all date to the ninth
millennium B.C., as is also the case with the seventy
or more burials reported from Avelines Hole, near
Cheddar, England (most of them were found more
than a century ago, however, and few details are
available).

In northwest Europe the best examples of
Mesolithic cemeteries outside caves are the Breton
shell-midden sites of Téviec and Hoédic. In Téviec
ten graves contained the remains of twenty-three in-
dividuals, whereas at Hoédic nine graves contained
thirteen people. That many graves at these Late
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Fig. 2. Late Mesolithic grave of an adult woman at
Hardinxveld-Polderweg, The Netherlands. CourTESY OF DR.
L. P. Louwe KooluMANS, LEIDEN UNVIERSITY. REPRODUCED BY
PERMISSION.

Mesolithic sites contain more than one inhumation
is particularly interesting, as collective burial was to
become a major feature of funerary rites in the sub-
sequent Early Neolithic period. One burial at T¢é-
viec, that of a young adult man, provides further in-
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sight into life in the Late Mesolithic, in that he was
found to have a transverse arrowhead embedded in
his spine. Other cases of violent death are known
from elsewhere in Europe, particularly southern
Scandinavia and southeast Europe, and it has been
suggested that the Late Mesolithic period witnessed
the origins of formal warfare. The evidence is insuf-
ficient to support such a sweeping conclusion, but
these cases do suggest a degree of interpersonal vio-
lence not witnessed earlier.

The end of the Mesolithic in the region is
marked by a shift to the adoption of farming during
the Neolithic. The reasons for this change are the
subject of debate; environmental, economic, and
social pressures have been proposed as the driving
forces, and a single explanation is unlikely to apply
throughout the region. What is not in question is
that farming makes it possible to support a larger
population, and population pressure must have
played a part in convincing people of the advantages
of adopting agriculture. The origins of farming are
to be sought outside northwest Europe, in the Near
East, Anatolia, and southeast Europe, and the pro-
cess of adoption in northwest Europe was gradual,
spanning at least a millennium. Domesticated sheep
and goats are reported from the French Mediterra-
nean site of Chateauneuf-les-Martiques in the sixth
millennium B.C., whereas domestic animals are not
recorded in the north of the region before the mid-
fifth millennium. At one time it was believed that
farming was spread by Neolithic immigrants, but it
is now considered more likely that it was adopted
selectively by the indigenous Mesolithic population.
Nevertheless, it remains the case that the species in-
volved and the ideas about their management had
to be introduced from outside.

Two sources of this influence can be detected in
northwest Europe. On the one hand, on the Medi-
terranean coasts, clements of Neolithic culture,
such as pottery and grinding stones, begin to appear
in Mesolithic assemblages in the seventh millenni-
um B.C. On the other hand, in the northeast, pot-
tery and specialized types of arrowhead, derived
from the Early Neolithic farmers of the Linearband-
kevamik culture, appeared in late Mesolithic assem-
blages by the beginning of the fifth millennium. In
both cases elements of material culture were adopt-
ed before the first signs of domestic crops or farm
animals. Given the several million years of the span

ANCIENT EUROTPE



of human history, the period of time over which
farming was adopted in northwest Europe was brief,
and by 4000 B.c. it had spread throughout the re-
gion. Hunting and gathering continued to be part
of the way of life, however, for many communities
for more than a millennium.

See also Mount Sandel (vol. 1, part 2); Star Carr (vol. 1,
part 2); First Farmers of Central Europe (vol. 1,
part 3); Transition to Farming along the Lower
Rhine and Meuse (vol. 1, part 3).
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MOUNT SANDEL

Mount Sandel is best known as the name of a Meso-
lithic settlement site that generally is regarded as
producing the earliest securely dated evidence of
human settlement in Ireland. The name of the site
derives from a nearby prominent earthen fortifica-
tion, which was used from the early medieval period
to the seventeenth century. The fortification and
the Mesolithic settlement lie on the edge of an es-
carpment 30 meters high and overlook the upper
reaches of the estuary of the River Bann as it flows
northward into the Atlantic Ocean. The River Bann
is the second-largest river system in the island of Ire-
land and drains two-thirds of the state of Northern
Ireland.

The potential of Mount Sandel first became ap-
parent in the 1880s, with the recovery of a large
number of chipped flint axes. The recovery of these
“kitchen midden axes” at Mount Sandel and several
other nearby localities and along the River Bann
soon led several antiquarians (in particular William
Knowles) to speculate that they were associated
with what was thought of as the earliest Neolithic
recolonization of northern Europe—what is re-
terred to today as the Mesolithic period. During the
1930s, with the work of Hallam Movius, attention
was focused more on the assemblages on the nearby
Holocene raised beaches, and so interest in Mount
Sandel waned. It was only with the work of Pat Col-
lins in the 1960s and Peter Woodman in the 1970s
that the full significance of Mount Sandel became
apparent. The 1960s excavation concentrated on a
series of deposits, at least partially slumped, on the
slope below Mount Sandel Fort, while the excava-
tions in the 1970s concentrated on an area that lay
behind the fort, especially in fields where a major
housing development was planned.
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Fig. 1. View of the excavation of the hut foundations at Mount Sandel. CourTesy oF PETER

WOODMAN. REPRODUCED BY PERMISSION.

It had become conventional wisdom that the
human occupation of Ireland began at 6000 B.C.,
but the excavations at the upper site in the fields
have shown that the occupation at Mount Sandel
began at a much earlier date. The radiocarbon dates
from the site range from 8990+80 B.p. to 7885+80
B.P. Most of the dates from the main phase of occu-
pation seem to be earlier than 7700 B.p. If the earli-
est dates are calibrated, it suggests that occupation
at Mount Sandel could have begun by 8000 B.c. It
should be noted, of course, that this date is approxi-
mately one thousand years after the beginning of
the European Mesolithic. A few older dates from
other sites also are known, but they either are from
unreliable contexts or have such large standard devi-
ations that the age spans of the dates renders them
virtually useless.

The excavation of the upper site concentrated
mainly in fields adjacent to Mount Sandel. Owing
to extensive cultivation of the area, little evidence
other than that in the topsoil was expected to sur-
vive. The actual excavation, however, uncovered ex-
tensive traces of structures, which represented the
partially preserved remnants of numerous reoccupa-
tions of the site. A series of stake holes, hearths, pits,
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and patches of dark charcoal-stained soil was uncov-
ered. In one area a small, shallow depression had
been enlarged and flattened, and in it a series of four
almost circular huts had been built in sequence on
roughly the same spot. These huts were built with
stakes to form either an inverted bowl or wigwam-
shaped hut, each of which would have been be-
tween 5 and 6 meters in diameter. Toward the cen-
ter of each hut a shallow depression about 20 centi-
meters deep and up to a meter across had contained
fires. Other pits were dug in the vicinity of each hut.
A few were quite large, up to 1 meter in depth.
Larger and more irregular hollows probably were
created by tree falls. (In some parts of Europe these
tree falls may have been misinterpreted as pit dwell-

ings.)

As Ireland may have been an island for more
than the past ten thousand years, it has a distinct
ecology. During the Early Holocene, probably no
more than ten indigenous mammals and a few fresh-
water fish species inhabited Ireland. In fact most of
the large mammals as well as such fish as pike that
normally would have been hunted or caught in the
rest of northwestern Europe were not present in
Ireland. Therefore one question of interest is how
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early hunter-gatherers adapted to living in Ireland.
Unfortunately, in many parts of Ireland the soils can
be quite acidic, and so the faunal remains do not
survive on many prehistoric settlement sites. At
Mount Sandel, however, considerable quantities of
bone, hazelnut shells, and other plant remains were
thrown onto fires; as a result, the burned or carbon-
ized organic remains survived. These remains often
were recovered from layers where they had been left
in hearths or dumped into other empty pits. Al-
though limited in quantity, the organic material
from Mount Sandel still provides one of the best
pictures of the lifestyle of Mesolithic communities
living in Ireland. The faunal remains from the exca-
vation were dominated by the bones of migratory
fish species, particularly salmonids, with lesser num-
bers of eels. Other fish species, including some sea
bass, were rare. While a scatter of bird bones was re-
covered, the mammalian remains were made up of
wild pig, three bones of hare, and a dog bone. The
plant remains consisted of many thousands of frag-
ments of hazelnut shells as well as a few water-lily
and apple seeds.

The substantial nature of the dwellings and the
careful positioning of the settlement to take advan-
tage of a range of different environments suggest
that the Mount Sandel site was used by a group of
hunter-gatherers who remained at this one locality
for a significant part of the year. Salmon could have
been fished as they moved upstream during the
spring and summer, and eels would have been
caught as they came downstream in the autumn and
ecarly winter. Some of the fish and other resources,
such as the hazelnuts, may have been stored
throughout the winter. The bones of young piglets
born in the early spring were found mixed in with
the shells of hazelnuts, which presumably had been
collected at the end of the previous autumn.

The stone tools from the site usually were made
from flint and were, to some extent, similar to those
tound in adjacent parts of Europe. The most com-
mon artifacts were the small geometric microliths
that would have been used in composite tools as
knife-edges, barbs, and so forth. The most usual
forms of microliths were elongated triangles and
backed rods. The axe forms recovered from the site
included broad-edged adzes (flake axes), small
chopping tools (core axes), and numerous polished
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stone axes. Polished stone axes are well-established
features of the Irish Mesolithic.

Somewhat similar assemblages have been found
throughout Ireland, from Lough Boora in the Irish
Midlands to sites in the south of the island, such as
Kilcummer, which overlooks the Cork Blackwater
River. There is still no evidence of an earlier human
presence in Ireland, either during the first thousand
years of the Holocene or in the preceding three
thousand years of the Late Glacial, when intermit-
tent human presence is known in southern Britain.
At the same time, there is no doubt that some of the
implement types found at Mount Sandel are local
forms, which would suggest the existence of an ear-
lier phase of human settlement in Ireland.

See also The Mesolithic of Northwest Europe (vol. I,
part 2); Star Carr (vol. 1, part 2).
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PETER C. WOODMAN

STAR CARR

The Early Mesolithic site of Star Carr lies in North
Yorkshire, England, 7 kilometers to the south of
Scarborough, on the northern margins of an area of
flat, peat-covered ground that in the early stages of
the postglacial era (c. 8000-9000 B.C.) was occu-
pied by a large lake, approximately 5 kilometers by
2 kilometers in extent. At the time of occupation
(during a period of rising sea levels as the last glacial
ice sheets melted) the site would have been approxi-
mately 10 to 12 kilometers from the coast, flanked
by the limestone and gritstone hills of the North
York Moors to the north and the chalk hills of the
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Yorkshire Wolds to the south. Owing to the re-
duced sea levels, the whole of the southern North
Sea basin at this time was dry land, allowing easy ac-
cess to the Early Mesolithic groups from the adja-
cent areas of Denmark, northern Germany, and
southern Sweden. Calibrated radiocarbon dates
point to occupation of the site spanning a period
of around three hundred years, from c. 8700 to
8400 B.C.

The classic excavations of the late Sir Grahame
Clark at Star Carr between 1949 and 1951 revealed
remarkable finds of both stone and bone or antler
artifacts concentrated mainly within an area of 200
square meters in the heavily waterlogged deposits
that occupied the shoreline area at the edge of the
former lake. Clark interpreted the finds in terms of
a closely spaced succession of occupations by small
groups of hunters, which he estimated from the
overall extent of the occupied zone to be in the re-
gion of at most twenty to twenty-five people, possi-
bly equivalent to four or five families. The working
of red-deer antlers was clearly a major activity at the
site, employing the “groove-and-splinter” tech-
nique to detach long splinters of antler that were
subsequently shaped into multiple-barbed spear
points, of which no less than 191 were found on the
site (see fig. 1). Other bone and antler artifacts in-
cluded hafted “mattock heads” of moose (Europe-
an elk) antler, bone pins, scrapers made from the
split metapodial bones of wild oxen, antler-tine
wedges, and parts of twenty-one “headdresses”
consisting of thinned pairs of red-deer antlers, still
attached to parts of the skull, and perforated for at-
tachment either as hunting disguises or (more prob-
ably) ritual headgear employed in ceremonial activi-
ties. Associated stone artifacts included large
numbers of flint microliths (of triangular, trapezoi-
dal, and obliquely blunted forms), apparently em-
ployed as barbs and tips of wooden arrows, flint skin
scrapers, burins (for working antler), rotary awls,
and transversely sharpened flint axes or adzes, to-
gether with at least thirty perforated beads made
from thin shale pebbles and a perforated pendant of
North Sea amber. The only wooden artifact recov-
ered was a fragment of (apparently) a wooden pad-
dle (fig. 1).

The rich assemblage of animal bones recovered
from the site included remains of at least twenty-six
red deer (not counting antlers), seventeen roe deer,
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sixteen aurochs (wild oxen), twelve elk (moose),
and four wild pigs, as well as a few bones of wild
birds and the remains of a domesticated dog. Sur-
prisingly (for a lakeside site) no remains of fish were
recovered. Although initial analyses of these re-
mains suggested occupation mainly in the winter
months of November to April (a conclusion based
principally on the abundance of unshed red-deer
antlers still attached to the skull), subsequent analy-
ses of the faunal remains as a whole by Anthony
Legge and Peter Rowley-Conwy (1988) point to
occupation of the site mainly in the summer season,
with the large quantities of red-deer antlers proba-
bly being imported into the site as a source of raw
materials for tool manufacture from animals killed
elsewhere. On the basis of the relative frequencies
of different parts of the red-deer carcasses—and by
analogy with similar patterns recorded on Inuit cari-
bou-hunting sites—Legge and Rowley-Conwy sug-
gested that the site most probably represented a re-
peatedly visited “hunting stand” probably occupied
by small groups of male hunters who had their main
base camps elsewhere. Winter sites, they suggested,
could have been located on the adjacent North Sea
coast while (as Clark had suggested in 1972) other
summer-season camps could have been located on
the uplands of the adjacent North York Moors, di-
rectly to the north. Other workers (including Clark
himself) have preferred to see the site as a more gen-
eral base-camp locality, with a strong component of
both industrial and ceremonial activities represent-
ed on the site.

Fieldwork at Star Carr in the late 1980s ampli-
fied this pattern in several ways. An excavation 20
meters to the east of Clark’s original excavations re-
vealed a short (6 meter) segment of wooden track-
way, consisting of carefully split planks of aspen, up
to 30 centimeters across and 3 meters in length, ex-
tending from the edges of the dry-land occupation
zone toward the open waters of the lake—seemingly
the earliest evidence for systematic carpentry so far
recorded from Europe. Associated analyses of the
lake-edge sediments by Petra Dark revealed succes-
sive levels of charcoal fragments, which suggested
repeated and almost certainly deliberate burning of
the lake-edge reed-swamp vegetation extending
over a total time span of around three hundred years
(from c. 8700 to 8400 B.C. in calibrated radiocar-
bon years). The burning could have been carried
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Fig. 1. Bone and antler artifacts and wooden “paddle” from J. G. D. Clark’s excavations at Star
Carr. FROM EXCAVATIONS AT STAR CARR BY J. G. D. CLARK. REPRINTED WITH THE PERMISSION OF CAMBRIDGE

UNIVERSITY PRESS.

out either to attract animals to the new growths of
reeds on the burned-over areas or (more prosaically)
simply to clear away the dense growth of reeds be-
tween the occupation zone and the lake itself. On-
going fieldwork as of 2003 in other parts of the lake
basin by Tim Schadla-Hall and the Vale of Pickering
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Research Trust has shown that at least a dozen other
sites of the same period are located at various points
around the shores and islands of the same lake,
though as yet none of these have produced rich
finds of bone and antler remains comparable to
those from Star Carr itself.
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The evidence from Star Carr and the adjacent
sites forms part of a broader pattern of rapid human
colonization of northern Europe as the ice sheets of
the last glaciation rapidly retreated and the preced-
ing open, tundra-like landscapes were replaced by
the pioneering birch and pine forests of the early
postglacial (Preboreal) period. Sites of similar age
and with similar archaeological material have been
recorded in Denmark (Klosterlund), southern Swe-
den (Henninge Bostille), and northern Germany
(Duvensee, Friesack, Bedburg-Konigshoven) and
are generally grouped together under the term
“proto-Maglemosian.” While these sites provide
confirmation that similar patterns of adaptation and
culture existed over a large part of the northern Eu-
ropean Plain at this time (including, no doubt, large
areas of land now submerged below the North Sea)
the site of Star Carr remains unique in the extraordi-
narily rich and varied collection of bone and antler
artifacts, and associated food refuse, recovered. It is
generally seen not only as the “classic” site for this
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earliest Mesolithic occupation of northern Europe,
but as one of the most important Mesolithic sites so
far investigated in Europe.

See also Archaeology and Environment (vol. 1, part 1);
The Mesolithic of Northwest Europe (vol. 1, part
2); Mount Sandel (vol. 1, part 2).
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THE MESOLITHIC OF IBERIA

FOLLOWED BY FEATURE ESSAY ON:
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Until the end of the Ice Age hunter-gatherer settle-
ment in the interior of Iberia must have been as im-
portant and permanent as that of the coastal regions
of Asturias, Cantabria, the Basque country, Portu-
guese Estremadura, and the Mediterranean arch
(from Gibraltar to the eastern flank of the Pyre-
nees). This is best exemplified by the open-air art
and habitation sites of the Douro basin, particularly
those found in the Coba River valley. After that,
however, the interior mesetas show few signs of
human occupation until almost 4000 B.C., when
they were resettled extensively by farmers. No
taphonomic biases that could explain this pattern
have been identified, which suggests that it is indeed
a genuine reflection of regional settlement histories.

The reasons behind this major reorganization
of human settlement from the interior to the coasts
probably are related to the abrupt climatic change
that occurred at the transition from the Dryas III to
the Preboreal periods (c. 9500 B.C.), when average
temperatures rose by several degrees in a single gen-
eration. Another consequence of this process was
the rapid flooding of the vast littoral platforms that
extended beyond present-day coastlines, especially
along the Atlantic. As a result an economic shift to-
ward increased reliance on aquatic resources is evi-
dent in all coastal areas of the peninsula. It must be
noted, however, that the inception of this trend can
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be traced back to Magdalenian times (between c.
17,000 and ¢c. 12,000 B.C.) in such areas as the Can-
tabrian coast and the bay of Malaga. In these areas,
because of the abrupt submarine relief, today’s
coastal sites are quite close to the later Palaeolithic
and Early Mesolithic seaside, permitting the preser-
vation of an archaeological record of adaptations
that elsewhere was destroyed by the rise in sea levels.

The eftects of such a shift are most visible in the
marked contrast that exists between the Portuguese
sites located on each side of the Dryas III-Preboreal
divide. Earlier, sites that were located no more than
10 kilometers away from the sea do not contain
shell middens. Afterward, most sites are shell mid-
dens or else contain a significant shell-midden com-
ponent, even if they are located at distances from
the sea in excess of 40 kilometers. Given the dis-
tances involved, the accumulation of coastal and es-
tuarine resources at such inland sites cannot have
been related to procurement within the site’s imme-
diate environs. More likely it suggests the accumula-
tion over time of the residues of small amounts of
tfood transported and consumed upon arrival at or
during the first days of the occupation of recurrently
used seasonal or functionally specialized sites.
Movement by water inside such territories must
have been fairly easy and fast. Fed by precipitation
well above that of the region’s present-day Mediter-
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ranean climate, the rivers and streams of the Early
Mesolithic flowed through freshly incised valley
bottoms and therefore must have been larger and
deeper, making for quite practical communication
routes if canoes were used. In such a scenario the
size of economic territories would have increased
threefold, from about 500 square kilometers, hy-
pothesized for the Upper Palaeolithic, to the some
1,500 square kilometers implied by the interpreta-
tion of the Early Mesolithic inland cave sites with
shell middens as complementary to residential
camps placed along the coast.

The critical role of aquatic foods in Preboreal
times probably explains the apparent Mesolithic
abandonment of the interior Iberian mesetas. Unlike
European areas north of the Pyrenees, where con-
temporary occupation of the Continental hinter-
land is documented, the interior of Iberia lacks im-
portant lakes, and the rivers, even the largest, often
dry out in the summer over extensive stretches. In
any case the absence of human settlement from vast
regions with a very dense temperate forest cover is
documented in other parts of the world. A similar
pattern, for instance, has been observed in south-
west Tasmania, where at the time of contact the in-
land valleys had been devoid of humans from the
beginning of the Holocene, despite the abundant
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archaeological evidence of occupation throughout
the Ice Age.

A further implication of the Portuguese evi-
dence is that, by comparison with late Palaeolithic
times, not only population densities but also the
overall population size must have decreased signifi-
cantly in the Early Mesolithic. In fact the area avail-
able for settlement became significantly reduced by
the rise in sea level. Nevertheless the size of eco-
nomic territories seems to have increased. This is
the opposite of what would have happened if the
same number of people settled the now smaller area
available for occupation. Along the northwestern
and southwestern coasts of seventeenth-century ab-
original Tasmania, individual bands of up to 50
people wintered at residential camps situated at in-
tervals of about 50 to 100 kilometers and placed in
the major estuaries of this 1,000-kilometer-long
coastline. This seems to be a reasonable settlement
analogy for the Iberian Mesolithic, at least along the
Atlantic, where human adaptations operated under
similar environmental constraints and with a similar
economic basis.

THE CANTABRIAN COAST

In Cantabrian Spain the cultural transition from
Azilian to Asturian stone tools takes place through-
out the Preboreal, accompanying the transition
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from glacial to fully temperate climatic conditions.
The Azilian is a continuation of the Magdalenian
with the same blade /bladelet stone technology rich
in microliths but with different types of bone har-
poons. The Asturian features macrolithic cobble
(rock) tools. Most Asturian sites are shell middens
accumulated in rock shelters and cave porches and
are located in the region’s narrow strip of plains and
lowlands between the sea to the north and the Can-
tabrian Mountains to the south. The characteristic
stone tool is the Asturian pick, a flat cobble (in this
case a rock rolled by the sea or a river), 8-10 centi-
meters long, featuring a cortical (the outer, weath-
ered, rolled “skin” of the cobble) base and a unifa-
cially shaped point (shaped on one side only),
triangular in cross section, which may have been
used in the collection of plants. Food residues—
mollusk shells, fish remains, and mammal bones—
document the exploitation of the resources provid-
ed by the rich coastal waters, combined with the ex-
ploitation of the forests covering the adjacent hills
and mountain slopes. Patella and Monodonta spe-
cies (limpets) dominated among the mollusks and
red deer among the land mammals, but aurochs,
horses, wild boar, roe deer, chamois, and ibex also
contributed to the menu. The little seasonality in-
formation that is available does not record summer
occupations, suggesting that intensive shellfish
gathering played a supplementary role, mostly dur-
ing the cold season, when other resources (especial-
ly plant foods) were scarce or unavailable. Special-
ized sites high on mountains are known, as are a few
occupations in intermediate territory. It is as yet un-
clear whether the latter sites represent logistical or
seasonal establishments integrated in the settle-
ment-subsistence system of the coastal lowlands or
separate interior adaptations. The areas rich in raw
materials for stone tools indicate rather small terri-
tories, which is more consistent with the second hy-
pothesis.

No art objects are associated with the Asturian,
but burial is documented, notably that of an elderly
female from the Molino de Gasparin shell midden.
Excavated in 1926, this woman was found in an ex-
tended position, with three picks laid on stones by
her head. A mound, on top of which a fire had been
lit, covered the body. Between 1985 and 1990
seven people, buried in three features, were excavat-
ed in the Los Canes cave (Asturias). The human
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bones from this burial were dated by radiocarbon to
the period between about 6000 and 5000 B.c. The
cave contained no traces of habitation from this
time period, suggesting that it was used only for fu-
nerary purposes. The bodies were placed in decubito
supino (lying on the back) or in decubito lnteralis
sinistro (lying on the left side) in association with
body ornaments—pierced red deer canines and per-
forated shells of Callista chione, Trivia europaca,
and Littorina obtusata—Dbone tools, cobbles, and
animal bones, conceivably representing meat offer-
ings. One of the bodies a very gracile female, oftered
an extensive picture of dental problems, with caries,
abscesses, and alveolar resorption (receding gums)
affecting the upper jaw. No such pathological con-
ditions are known in the other human remains from
the regional Mesolithic, suggesting that toward the
end of the period diets became richer in carbohy-
drates, specifically plant foods.

Pottery is present in this region from c. 4900
B.C., as evidenced by Accelerator Mass Spectrome-
try (AMS) radiocarbon dating of charcoal collected
from the fabric of a sherd taken from Los Canes
level C, above the stratigraphic horizon correspond-
ing to the burials. Because no evidence for domesti-
cates exists in this area before c. 4200 B.C., it would
seem that such early pottery represents a technolog-
ical introduction into a hunter-gatherer context,
documenting the existence of exchanges with the
groups of farmers that had become established in
the upper Ebro basin. The survival of hunter-
gatherer economies until well after 4900 B.C. is doc-
umented by Mesolithic levels in the cave sites of
Pico Ramos and la Trecha, which date to as late as
4300 B.C. and contain no domesticates, animals or
plants. Although the evidence at present is ambigu-
ous and the existence of a pre-Megalithic Neolithic
is suggested by different lines of evidence, it seems
that in Cantabria, as well as in Galicia and north-
western Portugal, the appearance of peasant-
shepherd groups roughly coincides with the begin-
nings of megalith building during the second half
of the fifth millennium B.C. It seems clear that this
is a local process, with little demographic input from
the outside and high levels of cultural continuity,
representing the adoption by local hunter-gatherers
of economic and technological innovations ac-
quired through trade and exchange.
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Beyond the eastern border of the distribution of
Asturian sites, stone tool assemblages in the coastal
areas of the Basque country, labeled post-Azilian,
are characterized by different kinds of flint
microliths, with geometric types dominating to-
ward the end of the sequence. Adaptations and the
timing of economic changes, however, follow along
the same lines documented for the Asturian, as ex-
emplified by the stratigraphic sequence in the San-
timamifie cave from post-Azilian to Neolithic and
by the beach site of Herriko Barra. The burial
of a twenty-five-year-old man of average height,
accompanied by a headless dog and a lamb,
in level I of the Marizulo cave represents the earliest
secure evidence of farming in the region; the
human skeleton has been dated by radiocarbon
to about 4150 B.C.

THE WESTERN FACADE

Asturian-like picks associated with other large core-
and-flake stone tool assemblages made on beach
cobbles and believed to date to the Early Holocene
on geological or typological grounds are common
finds along the shores of Galicia and northwestern
Portugal. No in situ contexts with organic remains
have been found; thus our knowledge of the peri-
od’s human adaptations in these regions is scant.
The continuity with the Asturian seaside in land-
scape and ecology, however, suggests that the
Mesolithic settlement of these regions must have
been organized along similar lines.

Many Preboreal and Boreal sites are known to
the south of the Mondego River. Their geographic
distribution is in apparent continuity with that of
the latest Upper Palaeolithic, even if their other
characteristics differ significantly, given the empha-
sis on aquatic resources and the apparent changes in
mobility patterns and population sizes reviewed ear-
lier. These changes are related to the major impact
upon animal populations of the alterations in cli-
mate and vegetation: the biomass of large mammals
was reduced drastically, open-space species (cham-
ois and ibex) retreated to high mountain areas out-
side the region, and horses saw their habitat limited
to the fluvial plains. As a result, from the end of the
Dryas III (the Pleistocene or Ice Age) onward, the
composition of hunted mammal faunas is dominat-
ed by red deer, along with aurochs, roe deer, wild
boar, and lagomorphs (hares and rabbits).
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Consideration of site size and assemblage com-
position indicates that sites from these periods can
be divided into three groups. Extensive open-air
sites containing a diversified stone tool component
with several types of armatures (stone tools that can
be used as arrow or spear points) are found in interi-
or areas. Most lack organic preservation, which is an
indirect indicator that subsistence activities relied
on the exploitation of terrestrial resources alone.
(The abandonment of mollusk remains would have
created a carbonated environment favorable to the
preservation of both shell and bone.) Small open-air
sites containing scarce and less-diversified stone tool
remains but featuring abundant remains of mollusks
exist along the present-day coastline in locations
that correspond to the bottoms of the estuaries of
the time, when sea level was still lower than it is in
the twenty-first century. A few caves and rock shel-
ters feature organic remains related to the exploita-
tion of food resources of terrestrial and coastal ori-
gin and tool assemblages that include several types
of armatures, but the small overall size of the cultur-
al accumulations suggests very short or rare stays.
The most reasonable explanation for these differ-
ences is functional complementarity between recur-
rently occupied residential sites and smaller special-
ized or seasonal sites used or created in the
framework of a highly mobile settlement system. In
southern Portugal extensive sites covering many
thousands of square meters and having hearth fea-
tures associated with a core-and-flake macrolithic
tool kit (such as Palheirdes do Alegra in coastal Al-
entejo or Barca do Xarés in the Guadiana River re-
gion) have been dated to the Boreal. These sites
correspond to palimpsests resulting from the accu-
mulation of many different, repeated, and probably
specialized occupations.

The onset of the Atlantic climatic optimum, c.
6500 B.C., brought about a major reorganization of
settlement, which at that point focused on the inner
parts of the estuaries of the rivers Mondego, Tagus,
Sado, and Mira. Stone tool kits of the period are
dominated by geometric microliths made in the
framework of a sophisticated blade-bladelet produc-
tion system featuring pressure flaking and indirect
percussion, and they contrast markedly with those
of the preceding phase, when armatures tended to
be very small retouched bladelets extracted from
small carinated cores. The exploitation of these re-

ANCIENT EUROTPE



source-rich ecotones led to the formation of large
heaps of bivalve mollusks, the extension of which
(both in area and in height) significantly trans-
formed the original topography of the terrain.

The Muge middens, in the Tagus, are the best
example of this new kind of site, which is suggestive
of sedentary or near sedentary residence, an infer-
ence that agrees with available seasonality evidence.
The fact that these sites also functioned as cemeter-
ies, indicating the existence of a proprietary rela-
tionship of the different bands with their territories
that was transmitted across generations, points in
the same direction. It is estimated that three hun-
dred skeletons have been excavated from the differ-
ent Muge sites and one hundred from those in the
Sado Valley. The importance of aquatic foods is
confirmed by stable isotope analysis of these skele-
tons, according to which such resources contribut-
ed with some 50 percent of the diet.

Occupation of these estuary habitats seems to
have peaked in about 6000 B.C. and lasted until
4750-5000 B.c. From roughly 5500 B.C. these
hunter-gatherers coexisted with farmers settled in
the limestone massifs of the region between the
Tagus and Mondego. Such earliest Neolithic
groups possessed domestic sheep (whose bones
were dated by radiocarbon at the cave site of
Caldeirdo) and are defined by a material culture that
is totally lacking in contemporary Mesolithic shell
middens. It includes such items as cardial-decorated
pottery (Cardial Ware culture), polished stone axes,
and flint tools obtained with a technology involving
heat pretreatment of the rock. Among body orna-
ments, tear-shaped Glycymeris beads as well as
pierced red deer canines and bone beads imitating
their shape feature prominently. Caves are used as
cemeteries, and stable isotope analysis of these re-
mains indicates a fully terrestrial diet, in marked
contrast to that of the people buried in the Muge
and Sado middens. These two cultural packages
with mutually exclusive geographical distributions
must represent separate adaptive systems, not difter-
ent functional or seasonal aspects of a single, highly
diversified system. The similarities in culture and ad-
aptation between the earliest Neolithic of Portugal
and that of the Mediterranean regions to the east,
combined with the enclave nature of'its initial settle-
ment pattern (the areas occupied are devoid of
Mesolithic sites postdating the onset of the climatic
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optimum), suggests that it represents a cultural in-
trusion not an in situ development.

The temporal, geographical, and archaeological
features of the process indicate maritime pioneer
colonization by small groups of farmers, their subse-
quent expansion leading, through intermarriage, to
the absorption of the local Mesolithic groups,
whose economy implied a significantly lower demo-
graphic potential. An alternative hypothesis is that
of precocious adoption of the Neolithic package by
hunter-gatherers living in the limestone massifs of
Estremadura, while those living off the river estu-
aries would have retained the traditional way of life
for several hundred more years. Studies of human
skeletons provide results that can be construed as in-
dicating significant continuity in populations across
the Mesolithic-Neolithic boundary, in accordance
with such an alternative model. No signs of the pu-
tative Late Mesolithic adopters, however, have been
found in the limestone massifs (which seem to have
been abandoned by humans after ¢. 6000 B.C., ex-
cept for fleeting occupations at caves near the
springs that dot its periphery).

Likewise there is no readily apparent explana-
tion for why adaptations in the two areas followed
such different strategies after the Neolithic package
became available to both groups through the long-
distance exchange networks in which all human
groups living in coastal Portugal must have partici-
pated. Moreover significant continuity in skeletal
morphological characteristics is to be expected if the
external Neolithic input was small or if no signifi-
cant genetically based differences in such features
existed in the original Late Upper Palaeolithic Med-
iterranean stock from which the different groups in-
volved in the process must have derived.

THE MEDITERRANEAN ARCH

Along the Mediterranean coast between Gibraltar
and Valencia cultural continuity across the Pleisto-
cene-Holocene boundary (c. 9500 B.C.) is clear and
unambiguous. As in the better known Magdaleni-
an-Azilian transition of the Cantabrian coast,
regional late Magdalenian industries gradually
evolved into what is called the Mediterranean
Microlaminar Epipalaeolithic. The latter period is
characterized by a decrease in the size and variety of
bladelet armatures, which become restricted to a
tew types of backed elements, and by the scarcity,
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if not altogether disappearance, of bone tools. The
earliest such assemblages have been dated invariably
to the period immediately before the Dryas I11-
Preboreal divide. They seem to have lasted until the
middle of the eighth millennium B.c. By that time
modest amounts of small-sized geometric micro-
lithic armatures (crescents, trapezoids, triangles),
reminiscent of the Sauveterrian phase of the Meso-
lithic of regions farther to the north, had been intro-
duced in stone tool Kkits.

As in Portugal, the economic impact of the
global climatic change is apparent in the dramatic
increase in the consumption of aquatic resources.
The trend was in place by later Magdalenian times,
as shown by the Nerja cave sequence, which con-
tains abundant fish remains. Their number is five
times greater than that of rabbits in the Magdaleni-
an, but, in the Preboreal levels, fish outnumber rab-
bits 10 to 1. The collection of sea and land mollusks
as well as pine nuts and acorns also is attested to in
the Early Mesolithic levels, even if the bulk of food
supplies continued to be represented by the meat of
red deer and ibex, as in the preceding later Magdale-
nian. The significant broadening of the menu also
is exemplified by the remains of seals and of difter-
ent species of birds, such as ducks and partridges.
Available seasonality indicators suggest that Nerja
was occupied in autumn and winter, which means
that the exploitation of aquatic resources may have
been most important during the cold season, as also
may have been the case in Asturias and Cantabria.
Summer camps and summer activities probably are
recorded in open-air sites that remain to be identi-
fied; this exclusive representation of caves and rock
shelters in the regional sample of sites significantly
hinders understanding of its Early Mesolithic settle-
ment.

After about 7000 B.C. regional stone tool as-
semblages change into what is called the Mediterra-
nean Geometric Epipalacolithic, featuring a blade /
bladelet technology geared toward the extraction of
blanks for the production of geometric armatures
manufactured through the microburin technique.
At the stratified cave site of Cocina, an earlier phase,
dominated by trapezoids, can be distinguished from
a later phase, dominated by triangles, mirroring the
similar development apparent in the Portuguese
shell middens of Muge. Ibex was the prime game
animal, but this finding may be due to sample biases
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because most sites of the period providing data on
subsistence are located in mountainous environ-
ments. The exploitation of coastal marshes, estu-
aries, and lagoons, along the lines better exempli-
fied by the Portuguese evidence, is documented by
the shell midden of El Collado (Valencia), which
also contained numerous burials. Fifteen individuals
are reported, lying extended on their backs or their
right sides. As in Los Canes, their legs were tightly
flexed, and their feet were crossed or tucked togeth-
er, a forced position that suggests that the corpses
were somehow banded or bagged.

In all known deeply stratified cave sequences
(such as Chaves, Or, and Cendres), the ecarliest
Neolithic of the region dates to c¢. 5500 B.C., as
proved by the direct dating of cereal remains from
the sites of Mas d’Is (an open-air settlement) and La
Falguera (a rock shelter). A wide variety of new
types of bone tools and a new stone tool production
system accompany the introduction of pottery, pol-
ished stone axes, wheat, barley, and sheep. Blade
debitage probably resulted from pressure flaking,
and there is evidence of heat pretreatment of the
flint. Microliths are geometrics (almost exclusively
trapezoid) used for the most part as sickle blades,
but use of the microburin technique is not docu-
mented; instead, laminary products (stone tools
with blade proportions, that is, elongated with
roughly parallel edges) were systematically short-
ened through flexure-breaking techniques. Borers
with thick, long points make their first appearance
in the regional sequences. The marked discontinu-
ity in settlement, economy, and basic technology
suggests that this earliest Neolithic evidence repre-
sents a cultural intrusion, which is in agreement
with its similarities to the Cardial cultural package
of regions farther to the northeast. The presence of
some Cardial pottery sherds in the uppermost levels
of the long stratigraphic sequences of such inland
sites as Cocina has been interpreted as evidence of
interaction between immigrant farmers and the
local hunter-gatherers, eventually leading to the
adoption of agropastoral economies by the latter

group.

The so-called macroschematic style of rock
paintings, replicated in the decoration of ceramic
vessels from Or, is another cultural manifestation of
the region’s first farmers. At several sites, particular-
ly in Alicante (notably La Sarga), such paintings are
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superimposed with animal motifs and hunting
scenes of the Levantine art style, which for a long
time was considered of Mesolithic age because of
the nature of its themes. The stratigraphy of deco-
rated panels now shows, however, that Levantine
paintings date to the Late Neolithic and the Copper
Age. The only positive manifestations of Mesolithic
art in the region therefore are the limestone slabs
decorated with linear or geometric patterns discov-
ered at Cocina.

THE EBRO BASIN

At present the Mesolithic sites of the Ebro basin
cluster in three geographically separate groups: the
lower Aragon group, some 60 kilometers from the
delta, including such well-known sites as Botiqueria
dels Moros and Costalena; the Pyrenean group,
which dots the mountain range and its adjacent ele-
vations from east (Navarra) to west (Andorra and
northern Catalonia), featuring the major sites of La
Balma de la Margineda and Aizpea; and the upper
Ebro group, a continuation of the latter region into
the province of Alava, where such sites as Kan-
panoste Goikoa and Mendandia are located. The
cultural-stratigraphical sequence, however, is large-
ly uniform across this extensive area (some 85,000
square kilometers) and begins with a process of
gradual transition from Magdalenian to Azilian-like
small-blade assemblages akin to those of Mediterra-
nean regions to the south. The Catalonian sites of
Sant Gregori de Falset and Filador yvielded two of
the few portable art objects securely dated to this
transitional period in Spain: a slab with the engrav-
ing of'a female deer and a pebble painted with paral-
lel lines. The appearance of notch-and-denticulate
assemblages with Sauveterrian-like, very small geo-
metrics after 8000 B.C. marks the end of the transi-
tion. Blade and trapezoid assemblages similar to
those of the Mediterranean Microlaminar Epi-
palaeolithic arise after c. 7000 B.C. In its last stage
new geometric types appear alongside the trape-
zoid: Cocina-type triangles in the lower Aragon
sites and Sonchamps points (triangular points with
inverse [inferior, ventral side] or bifacial [both
sides] retouch) in the west Pyrenean sites.

Throughout the sequence the bones of land
mammals (red and roe deer, ibex, chamois, wild
boar, aurochs, horses, and rabbits) represent the
bulk of food residues abandoned at habitation sites.

ANCIENT EUROTPE

THE MESOLITHIC OF IBERIA

Favorable preservation conditions at the rock shel-
ter of Aizpea allowed for the recovery of extremely
abundant fish remains; contrary to the situation
elsewhere in the Iberian Mesolithic, bone tools, par-
ticularly fishhooks, were numerous, suggesting that
this component of the tool kit may be associated
closely with the exploitation of riverine resources.
Aizpea is a good example of the critical role that the
use of freshwater foods must have played in the suc-
cessful settlement of the region’s inland areas. This
area also relied on the economic exploitation of for-
est plants, which is indicated at the site by hazelnut
shells and the remains of wild apples and other fruits
recovered throughout the whole Mesolithic se-
quence. The land snail Cepaea nemoralis, whose
shells are present in large numbers at many of the
period’s sites, probably was introduced by humans
as food. The skeleton of a female lying on her back
against the wall of the shelter, with no associated ar-
tifacts and dated to the latest Geometric period of
occupation of Aizpea, is the only Mesolithic burial
so far found in the region.

The earliest Neolithic is documented by cave
sites in the Pyrenees, notably La Balma de la Mar-
gineda and Chaves, featuring levels with Cardial
pottery and domesticated sheep and goats. The ra-
diocarbon evidence suggests broad contemporane-
ity with the Valencian sites, and the shared features
of the process indicate that the introduction of
farming took place along the same lines better doc-
umented in the regions farther to the south. The
lakeside village of La Draga (Banyoles, northern
Catalonia) shows that, at least since about 5000 B.C.
and probably well before that, Early Neolithic set-
tlement was organized in permanent aggregates of
wood houses 3—4 meters high and built from oak
planks and posts.

See also Muge Shell Middens (vol. 1, part 2); Caldeirao
Cave (vol. 1, part 3).
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JOAO ZILHAO

MUGE SHELL MIDDENS

The existence of Mesolithic shell middens in the
lower valley of the Tagus River, located some 50 ki-
lometers northeast of Lisbon, was first reported in
1863 by Carlos Ribeiro, who immediately recog-
nized them as counterparts of the recently discov-
ered Danish “kitchen middens.” The sites are locat-
ed near the confluence with the Tagus of the Muge
and Magos streams, a few meters above the extant
water level; they occupy what, in the local
palacogeography of the Atlantic climatic period,
was an ecotonal position: at the bottom of a very
large estuary, close to extensive brackish-water
mollusk banks and, at the same time, in a strategic
location to secure access to other aquatic or wetland
resources, such as fowl and fish, as well as to river-
plain and forest game, such as aurochs, red deer,
and wild boar.

Three sites in particular—Cabeg¢o da Arruda,
Cabe¢o da Amoreira, and Moita do Sebastido, lo-
cated along the two banks of the Muge stream with-
in a couple of kilometers of each other—have been
the object of much research, focusing for the most
part on the study of the numerous human remains
recovered therein. In 1880, coinciding with the Lis-
bon meeting of the Ninth International Congress of
Anthropology and Prehistoric Archeology, Ribeiro
undertook systematic excavations at Cabe¢o da Ar-
ruda and Moita do Sebastido and invited congress
participants to visit the sites. In his paper to the
meeting, he informs that 120 skeletons were found;
further work at the two sites carried out in 1884 and
1885 by Francisco Paula e Oliveira produced anoth-
er 52 skeletons.
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Paula e Oliveira’s research was conducted under
the auspices of the Geological Survey in Lisbon; re-
search on the middens was continued in 1930-
1931, 1933, and 1937 under the auspices of the In-
stitute of Anthropology of the University of Oporto
with further excavation of Cabe¢o da Arruda and
new work at Cabe¢o da Amoreira. The principal in-
vestigator in the 1930s was Anténio Augusto
Mendes Correia, who earlier in the century had
been the promoter of the Homo afer, var. taganus,
designation for the dolichocephalic type—that is,
the elongated head shape—predominating among
the people buried in the Muge middens (see “Ori-
gins of the Portuguese,” 1919). The concept of
“Homo after taganus,” which established a physical
anthropological link with Africa, meant that the
Muge people were an African race, or descended
from African races. It was instrumental in substanti-
ating the postulated corresponding cultural link
with the idea that the flintworking Mesolithic cul-
ture known as the Tardenoisian (to which the
French archaeologist Henri Breuil had ascribed the
geometric industries found in the Tagus sites) de-
rived from the Capsian. It also strengthened the
then popular notion that, at the end of the Upper
Palacolithic, the Iberian Peninsula had been colo-
nized by populations of North African origin.
Mendes Correia assumed that “the miserable fisher-
man of the Muge were far from the standards of the
Magdalenian [the last culture of the Ice Age, with
its impressive cave art] civilization” and that “the
Homo taganus should rather be included in a group
of inferior races, Australoid or protoethiopian and
probably of meridional origin.” According to
Mendes Correia, these people would have contrib-
uted little, if at all, to the ethnogenesis of the Portu-
guese nation, whose roots should be sought in the
dolmen builders of the later Neolithic period.

In the period 1952-1954, Octavio da Veiga
Ferreira and Jean Roche carried out a salvage opera-
tion at Moita do Sebastido, the upper part of which,
composed of mobile sediments, had been removed
the year before for the construction of an agricultur-
al facility. Of the original 2.5-meter-high mound,
occupying an area of about 300 square meters, only
the basal part remained, forming an east-west 32.5-
by-12.5-meter elliptical area of hardened sediments
with a maximum thickness of about 20 centimeters.
The excavations revealed a series of features pene-
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MUGE SHELL MIDDENS

Fig. 1. In situ human skeletons from the 1953 excavations at
Moita do Sebastido. CourTEsY oF JoAo CARDOSO. REPRODUCED BY
PERMISSION.

trating the bedrock of Pliocene sands, including an
arrangement of postholes suggestive of a hut-like
habitation with an area of about 37 square meters,
as well as several burial pits containing thirty-four
human skeletons, providing for the first time reli-
able information on funerary rituals. The bodies, al-
ways lying on their backs and with their heads
raised, were emplaced in clusters of shallow pits,
young children separate from adults. Perforated

165



2: POSTGLACIAL FORAGERS, 8000-4000

shells of the small fluvial gastropod Theodoxus flu-
viatilis are the main body ornaments, sometimes ar-
ranged in collars or belts, but traces of red ochre
were also found. The fact that a few skeletons were
clearly associated with accumulations of unopened
clamshells of Scrobicularia plana and Tapes decus-
sata suggests the practice of food offerings.

No other excavation work has been carried out
since the 1950s. Substantial portions of the original
midden mounds still remain at Cabe¢o da Arruda
and Cabeg¢o da Amoreira, whereas only some of the
Moita do Sebastido basal features have been pre-
served in situ. From the different accounts provided
by the excavators, the total number of skeletons re-
covered over the years at the three sites can be esti-
mated at about three hundred. In her analysis of the
collections preserved in both Lisbon and Oporto,
however, Denise Ferembach (1974) could only in-
ventory 136 “more or less complete” individuals
from Cabego da Arruda and Moita do Sebastido: 25
percent were under fifteen years of age (two-thirds
of those were under five), and among the adults of
all ages, from eighteen to over fitty, that could be
sexed, men (sixteen) predominated over women
(nine). Ferembach’s study’s main concern was still
the establishment of'a “racial diagnosis.” It was con-
cluded that the “protomediterranean” type pre-
dominated and that there were also small and grac-
ile “cromagnoids,” as well as a few “alpine” and
“mixed protomediterranean-cromagnoid” people.
Since this mix still exists in modern-day Portugal, a
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large degree of population continuity until the pres-
ent was inferred.

Late-twentieth-century research on the collec-
tions has been able to establish the chronology of
the sites and their sequence of occupation, based on
radiocarbon dating and the composition of lithic as-
semblages. Moita do Sebastido, first occupied be-
tween 6100 and 5900 B.C., is the carliest, and fea-
tures assymetrical trapezes of different types. The
latest is Cabe¢o da Arruda, first occupied c. 5600
B.C. and containing more segments and triangles
than trapezes. The occupation of Cabe¢o da
Amoreira, featuring the characteristic “Muge trian-
gle” type of geometric microlith, must have fallen
in the intermediate period.
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There was a surge of active research into the Holo-
cene hunter-gatherers of central and southern Eu-
rope during the late 1980s and 1990s. Among the
many reasons for growth in the intensity of investi-
gation has been the increasingly strong argument
for the role of Mesolithic hunter-gatherers in the
spread and adoption of agriculture in Europe. Fur-
thermore, many scholars no longer view the Early
Holocene as the backwater of Pleistocene big-game
hunters but rather as a dynamic period of socioeco-
nomic as well as environmental changes, separate
yet related to both the preceding Epipalaeolithic
and the following Early Neolithic.

In addition to the attempts at “rethinking” the
Mesolithic, anthropological and ethnological
studies have found their way into archaeological re-
search designs in places where they had not been ac-
tive previously. This fact, in the case of Italy,
prompted at least one researcher, Amilcare Bietti, to
argue that a “paradigmatic shift in current Meso-
lithic research” had occurred, especially in north-
eastern Italy. Understandably, these trends are re-
gional and uneven across the archaeological
landscape. Therefore, in this account, divided ac-
cording to regions, some sections are more substan-
tial than others in terms of data and research.
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BACKGROUND

The time period referenced here is the Holocene,
the latest epoch of the Quaternary system. The Ho-
locene started approximately eleven thousand years
ago and extends to the present day. It is also known
as the post-Pleistocene, following the Pleistocene
ice age. Archacologists are dealing with the Early
Holocene, since the present is what might be called
the Middle or Late Holocene. The Early Holocene
can be divided roughly as follows, based on the
stone tool industries most common for the central
and southern European Mesolithic hunter-
gatherers:

Pleistocene

Late Glacial Epipalaeolithic industries 13,500—
11,000 years ago

Holocene (climatic subdivision:
Preboreal/Boreal)

Early Sauveterrian 11,000-10,300 years ago
Middle Sauveterrian 10,300-9,500 years ago
Recent Sauveterrian 9,500-8,500 years ago

Holocene (climatic subdivision:
Atlantic)
Castelnovian 8,500-7,300 years ago

The Sauveterrian industry received its name
from a site in southwestern France, Sauveterre-la-
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Lémance. Stone tools were found there in stratified
order following early Azilian and late Magdalenian
palaeolithic assemblages. The Sauveterrian industry
is characterized by microliths (very small tools)
made on small blades in geometric shapes, mainly
triangles. The Castelnovian industry also is named
after a site in France and is distinguished by trapezes
made on regular and somewhat larger blades. There
are regional differences to this scheme, sometimes
with alternative names (e.g., “Tardenoisian” for
Castelnovian), but for simplicity’s sake it is sufficient
to think in terms of the two industries mentioned

(fig. 1).

The main difference between the Preboreal /
Boreal and the Atlantic is in the climate, the former
being cooler and drier and the latter warmer and
more humid. The underlying theme here is that the
Holocene was a period of change in the hunting-
gathering populations of Europe. The transforma-
tions are evident in the stone tool types, the fauna
that were exploited, and the nature of landscape
use. The reasons for such change were largely envi-
ronmental, although concomitant social factors
played a part as well. The major environmental de-
velopments of the Holocene were an increase in for-
estation and accompanying improvement in soil
cover and plant resource variability and a rise in sea
level, loss of coastlines, and fluctuations in inland
water levels affecting both marine and riverine habi-
tats and resources. Related to these environmental
developments were alterations in the subsistence
systems of the human populations as they adapted
to and, in some cases, adopted strategies to manage
the range of new resources.

Admittedly, the environmental shifts were slow
in terms of human lifetimes and, as Michael Jochim
put it in a chapter for Europe’s First Farmers,
“would have been perceived as gradual changes in
relative proportions of habitats and resources, not
abrupt replacements.” The varied geographic, cli-
matic, and environmental factors that have inter-
played with cultural development among the vari-
ous upland regions of central and southern Europe
contribute to the difficulty of defining a homoge-
nous process of post-Pleistocene adaptation. A re-
gional approach incorporates the varying factors
and allows the researcher to compare regions rather
than archaeological cultures.
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ALPINE AND PRE-ALPINE REGIONS

In northeastern Italy, especially in the Adige valley,
researchers have shown that site distribution differs
between the Preboreal/Boreal age (c. 10,300-
7,500 years ago), affiliated with the Sauveterrian
chipped stone industry, and the Atlantic age (ap-
proximately 7,500-6,000 years ago), associated
with the Castelnovian industry. The break between
these two industries is not especially sharp, and their
usefulness in supporting a meaningful comparative
framework is limited. In the earlier period the sites
were distributed both on Alpine valley bottoms and
in the mountains at altitudes from 1,900 to 2,300
meters. Over time, the sites on the Alpine valley
bottoms remained while the mountain sites became
rarer, and even those high-altitude sites interpreted
as Castelnovian camps are dated to the beginning of
the Atlantic period. In addition, an increasing num-
ber of later, rather than earlier, sites have been
found in the pre-Alpine zone and on the plains.

The change in site distribution has been related
to ecological changes through time, accompanying
a progressive shift from a cold, dry environment to
temperate and more humid woodland. These
changes included the expansion of forests and a rise
in sea level, among others. The rise in heat and hu-
midity between the Boreal and Atlantic caused the
disappearance of ibex and chamois at lower alti-
tudes, whereas expansion and restocking of oaks
and hazelnut advanced the populations of red deer,
roe deer, and wild boar in the Alpine valleys and
plains. The retreat of the caprine habitat thereby af-
fected land use, site distribution, and hunting pat-
terns. It also had an impact on butchering patterns.
Faunal evidence from three Adige valley sites,
Pradestel, Romagnano III, and the Soman rock
shelter, shows that seasonal hunting of caprines
continued between the Boreal and Atlantic subdivi-
sions. Because of the greater distances necessary to
climb to hunt these animals, however, transport be-
came a problem. Butchering and skinning began to
take place at the hunting stations to reduce trans-
port costs. Other important stratified sites include
Vatte di Zambana (Adige valley) and Riparo Gabon
(east of Trento).

High-altitude sites from this region are worth
mentioning because they reflect later research ef-
forts. The site of Vaiale, which is found at 830 me-
ters above sea level, is considered a Sauveterrian site
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Fig. 1. Characteristic examples of Sauverterrian and Castelnovian industries from Riparo di
Romagnano, ltaly. CouRrTESY oF DR. MICHELE LANZINGER, MUSEO TRIDENTINO DI SCIENZE NATURALI.
REPRODUCED BY PERMISSION.
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owing to the stone tool assemblage, which consist-
ed of scalene triangles, backed points, microburins
(of a type that reflects a particular manufacturing
technique), cores, and debitage (waste flakes). An-
other Sauveterrian site, Rondeneto, is located at
1,780 meters above sea level. The stone tool assem-
blage there included a very small core, scalene trian-
gles, backed blades and points, side scrapers, and
microburins. Both of the sites are regarded as hunt-
ing camps.

A later assemblage, dated to the end of Boreal
or the beginning of the Atlantic, was found at Lago
delle Buse sites 1 and 2 (8,220+110 B.p., or 7040—
6813 B.C.) at 2,000 meters above sea level. The as-
semblages also are considered Sauveterrian and are
made up of microliths and side scrapers. A final ex-
ample of a high-altitude site is Laghetti del Cresto-
so, at 2,000 meters above sea level in the Brescian
Alps, dated to the middle Atlantic (6,790+120 B.p.,
or 5930-5445 B.cC., and 6,870+70 B.P., or 5849—
5592 B.C.). The complex is thought to be late Cas-
telnovian and is interpreted as a seasonal campsite
for hunting, possibly ibex.

These sites have provided valuable data for an
understanding of Holocene resource and land-use
patterns. For example, Lago delle Buse presents evi-
dence for the growing presence of fire in the archae-
ological record, although it is not known whether
it is due to human influence. It may have been used
purposefully to promote fruit and nut species. It is
believed that during the Holocene, fire came to be
a major element that formed the structure of woods
in the mountain and sub-Alpine zones. Other Al-
pine sites for which evidence of fire has been cited
are located on the high plain of the Sette Comuni
in the Alpine region.

Apparently, no evidence has been found for
such activities in the Apennines or in the Valca-
monica region. Carbonized hazelnut shells, howev-
er, were recovered from Sopra Fienile Rossino, a site
in the Brescian Alps at 925 meters, dated 6,810 =+
70 B.r. (5765-5528 B.C.). Elsewhere, the archaco-
logical record has given evidence for exploitation of
hazelnuts ( Corylus avellana) during the Mesolithic.
It has been pointed out that hazelnuts are a nutri-
tious food, easily carried and stored.

Laghetti del Crestoso is a more complex site
than the other hunting camps mentioned, and the
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presence of nonlocal lithic materials raises the issue
of possible exchange networks during the Early Ho-
locene. The overall evidence for such exchange net-
works is still meager, although the likelihood of
such networks often is assumed, especially during
the Castelnovian. Monteval de Sora (San Vito di
Cadore in Belluno) is an important site in the Dolo-
mites (a range in the eastern Alps), representing a
rare example of a Mesolithic burial. The site, discov-
ered in 1985, is located under the overhang of a
large cliff on a terrace at 2,100 meters above sea
level. The oldest occupation is Mesolithic in date,
assigned to the Sauvetterian (c. 7,500 B.p., or 6500
B.C.) on the basis of tool typology. It also was occu-
pied during the Castelnovian (c. 6,500 B.p., or 5500
B.C.) to which the burial belongs. The skeleton is of
a robust man, 167 centimeters tall and about forty
years of age. Accompanying the burial were stone
tools and bone and antler artifacts, including
pierced deer teeth.

NORTHERN APENNINE CHAIN

Eastern Liguria and the contiguous Tusco-Emilian
Apennines are rather rich in surface finds dating to
the Mesolithic. For example, the site of Gazzaro in
the Emilian pre-Apennines produced the remains of
a fireplace and animal bones. High-altitude Emilian
sites include Passo della Comunella, at 1,619 meters
(6,960+130 B.p., or 6020-5582 B.C.), and Lama
Lite, at 1,764 meters (6,620+80 B.r., or 5622-
5348 B.C.). In Tuscany the site of Piazzana lies at
820 meters and is slightly older (7,330+85 B.P. or
6366-5979 B.C.).

THE PLAINS

Research on the Po and Friuli plains has not been
as intensive as in the Alpine areas, although it too
has been gaining momentum since the last decade
of the twentieth century. Published data from the
Po plain for the Mesolithic are almost nonexistent,
whereas the data from the Friuli plain have been
gathered since the 1970s, most from survey. Only
a few sites have been excavated, such as the Bierzo
rock shelter. According to lithic typology, this site
is Sauveterrian, as is the site of San Giorgio di No-
garo. Another site, Muzzana del Turgnano, is asso-
ciated with the early Castelnovian, again on typo-
logical grounds.

In Friuli, as in many other areas, Mesolithic sites
are found among the morainic hills, facing basins of
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glacial origin that probably were flooded into the
Holocene. Examples include the sites of Molin
Nuovo, Rive d’Arcano, Corno-Ripudio, Cassacco,
Porpetto, and sites along the Torres. It has been
suggested that there was an emphasis on water re-
sources, such as fish, aquatic turtle, and waterfowl,
in this area, although the record is poor. Given the
limited data at hand, one can still say that the pat-
tern of site distribution does not appear to differ
dramatically over time between the Early Mesolithic
Sauveterrian and the later Castelnovian in this
region.

THE KARST

The Trieste karst is bordered to the northwest by
the alluvial deposits of the Isonzo River, to the
northeast by the syncline of the Vipacco, to the
southeast by the Val Rosandra, and to the south-
west by the Adriatic Sea. The karst at one time was
covered with a mixed oak woodland, mainly com-
posed of oak, hornbeam, and ash. Forest clearance
started during the fourteenth century A.D. and al-
most completely destroyed the original tree cover in
four centuries. Mesolithic occupation in the Trieste
karst has been known and studied for at least the
second half of the twentieth century onward, largely
owing to the efforts of speleologists in the region.

There are no open sites known from the Italian
karst, although there are a few Mesolithic open sites
from Slovenia and Istria. Breg is an open-air site in
the region of Ljubljana (Slovenia) that has been ex-
cavated and dated to 6,830+150 B.P. (5968-5440
B.C.). Faunal remains from Breg, as well as other
sites in Slovenia, indicate that red deer, wild pig, and
roe deer were hunted during the Early Holocene.
In addition, remains of sea otter and fish have been
found at this site as well as at the Mesolithic site of
Pod Crmukljo, also near the Ljubljana marshes.
Such finds, together with bone harpoons found at
Breg and the site of Spehovka cave in the Slovenian
karst, suggest that marine resources also were ex-
ploited by these hunter-gatherers.

In northeast Istria, Mesolithic deposits were
found in the cave site of Pupi¢ina, which dates to
approximately 9,500-10,000 years ago. In addition
to the stone assemblages, excavators found pierced
seashells and pierced red deer canines. Several other
sites are located in the region of Pupi¢ina and are
being studied as part of a larger project. These sites
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include the Sebrn rock shelter (8400-7610 B.C.)
and the open-air site of Kotle (Castelnovian, no
dates). The results of the project have shed light on
changes in resource use by foraging populations
through time.

Grotta dell’Edera is a karst cave in Italy near
Trieste at which research also is ongoing. The work
at Edera has revealed superimposed fireplaces,
hearths, cooking floors, and fire pits that represent
temporary Mesolithic and Neolithic episodes of
habitation. A Castelnovian fireplace, dating to
about 6500 B.C., was found below the Neolithic le-
vels. Within it were stone tools and sherds from two
coarse pottery vessels, undecorated and not reveal-
ing of time or culture—an unusual association of
Mesolithic tools and Neolithic pottery. In addition,
three perforated beads, made of nonlocal sand-
stone, each measuring approximately 1.5 millime-
ters in diameter, were identified with this feature.
Small pieces of sandstone and ochre, which are ex-
otic to the limestone cave, also were uncovered. Fi-
nally, specimens of marine shells dominate the fau-
nal remains from this fireplace, a situation found in
similar caves of the same age. For example, at the
caves of Azzura and Tartaruga, land mollusks had
been found in conjunction with earlier levels,
whereas sea mollusks and fishing came to dominate
the faunal remains in the later levels, associated with
Castelnovian industries.

Not surprisingly, the dates correspond generally
to changes in sea level due to melting ice sheets, c.
8,000-7,000 years ago. Before that time, indirect
evidence indicates that the northern Adriatic plain
had supported rich ungulate fauna during the Pleis-
tocene, while the inland areas were used sporadical-
ly, possibly on a seasonal basis. With the rise in sea
level, the plain was reduced to a small area around
the Gulf of Trieste. Approximately 20-25 kilome-
ters of coastal plain in the northern Adriatic was
submerged. The progressive rise in sea level during
the Early Holocene is known to geologists but
poorly related to the archaeological record at this
time. The reduction of the resource base of this re-
gion should be taken into account, as should its de-
mographic effects. In brief, the impact of the gradu-
al loss of the plain that had existed in the northern
Adriatic, extending as far south as Ancona and
Zadar, doubtless is operative in Holocene develop-
ments. In addition to the inundation of earlier sites,
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the rise of sea level would have had profound eftects
on inland waterways, estuaries, and lagoons.

CENTRAL AND SOUTHERN ITALY

Outside of the northern Adriatic zone are regions
where the Mesolithic record still is not well known.
It once was believed that hunter-gatherers of central
and southern Italy continued to use Epipalaeolithic
types of stone tools after the Pleistocene. A specific
industry, known as the Romanellian, after the Grot-
ta Romanelli in central Italy near Puglia, was dated
between 9,000 and 10,000 years ago. These early
assemblages contain small circular and irregular
scrapers, burins, backed blades, microburins, and
geometrics (segments and triangles). New research
shows that following the Romanellian, there is a
Sauveterrian-Castelnovian sequence, as elsewhere in
the Mediterranean. Some sites of importance are
the Grotta della Serratura in Campania, the Tuppo
dei Sassi and Grotta Latronico 3 in Basilicata and
the Grotta Marisa and Grotta delle Mura in Puglia.
Studies of faunal remains have shown that through
time, hunting was mainly for red deer and boar rath-
er than ibex and chamois, as seen farther north.
There are regional variations on the pattern, howev-
er. For example, horse and cattle were hunted in the
less wooded karst environment of the Salento pen-
insula of Puglia.

EASTERN ADRIATIC COAST

Evidence for Mesolithic sites farther south along the
Adriatic coast (Dalmatia, Montenegro, and Alba-
nia) is minimal, although so-called Epigravettian as-
semblages have been found. Epigravettian (c.
12,000 years ago), which is the final phase of the
Palaeolithic stone tool tradition called Gravettian, is
known throughout Europe and characterized by
backed blades. These continuities in assemblages
suggest that perhaps there was less environmental
change in this region than, for example, in northern
Italy. Two major sites with Mesolithic tools in Mon-
tenegro are Crvena Stijena and Odmut (about seven
thousand years ago) with Castelnovian-type indus-
tries. Even farther south, layers of Early Neolithic
with Impresso pottery and “industries of Castel-
novian aspect” (as noted by Djuricic to suggest a
loose cultural affiliation of stone tool assemblages)
have been recorded in western Montenegro, sug-
gesting that the final hunter-gatherers in the region
encountered the earliest food producers.
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Continuing south, in Albania, close to the
Greek border, an excavation at Konispol Cave re-
portedly has yielded Mesolithic materials. The exca-
vators compared the site to Franchthi, a famous site
in Greece with Mesolithic deposits. A survey in Al-
bania, conducted to relocate the caves uncovered by
Luigi Cardini in the 1930s, has reported at least
three caves with potential Mesolithic stone tools.
These sites are the Kanalit rock shelter (along the
coast on the western side of the Dukat plain in the
Acroceraunian mountains), the Kamenica cave
(near Delvina), and Ksamili hill and village (near
Butrint).

BALKANS

The Iron Gates Gorge sites along the Danube (Le-
penski Vir, Padina, Vlasac, and others) are dealt
with separately in this volume; they represent an ex-
ceptional opportunity to study Mesolithic hunter-
gatherers in an unusual context. Aside from those
sites, the Mesolithic record for the Balkans is not ex-
tensive. As was the case for southern Europe, the
change from Late Glacial to Postglacial and into the
Holocene was marked by change in forestation
from pine to mixed oak, although specific regions
would have been affected differently.

Generally, the contrast in climate and vegeta-
tion after the Pleistocene was greater close to the
Alps than it was in the central Balkans. During the
Late Glacial, Epigravettian industries were common
east of the Alps, with types similar to those found
in Italy. After this time there appear to have been
three different traditions based on stone tool types,
one being the Castelnovian, with similarities to that
of'southern Europe (France and Italy). It also shows
ties to the previous Sauveterrian industries. A sec-
ond tradition continued basic Epigravettian tradi-
tions, with some trapezes (the hallmark of Castel-
novian industries) and includes such sites in
Romania as Ripiceni-Izvor. The third is that found
within the Iron Gates Gorge sites.

The situation in Greece is similar to that in the
balance of the Balkans, namely, that Mesolithic set-
tlement appears to have been very thin. A survey of
the Mesolithic in Greece found less than a dozen
sites, of which only two have been excavated and the
results published. In addition, the distribution of
the sites seems to be uneven, with large parts of
Greece apparently unpopulated during the early
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Postglacial. The reason for this sparseness could
have been a lack of population, or perhaps it was re-
lated to environmental factors, such as rise in sea
level and sedimentation of valleys, which would
have buried sites under alluvium. This possibility is
supported by the discovery of Mesolithic deposits in
the Theopetra Cave, in eastern Thessaly. These de-
posits are given seven different dates, ranging from
9780 to 6700 B.C.

SOUTH-CENTRAL EUROPE

Western Zone. The western zone of South-Central
Europe includes southern Germany together with
adjacent parts of Austria (although knowledge of
the Mesolithic from Austria generally is very poor)
and Switzerland, a region with a well-studied Meso-
lithic record. The record is separated into Early and
Late Mesolithic, with a date of c. 6600 B.C. dividing
the two. The Early Mesolithic, or Beuronien,
spanned about 2,500 years, from 7,800 to 10,300
years ago. The types are not so different from those
of the Sauveterrian industries described earlier—
that is, a magnitude of microliths, including trian-
gles, backed bladelets, and micropoints. Sites from
this period are many and include excavated caves,
rock shelters, and open-air sites as well as surface
lithic scatters. Late Mesolithic sites have trapezoidal
microliths (not unlike types found in the Mediterra-
nean Castelnovian assemblages), which presumably
were used as transverse arrow points, regular blade
technology, and extensive antler working.

One excavated site in the region is Henauhof
Northwest 2, located along the old shoreline of the
Federsee lake. The site consists of a hearth associat-
ed with a concentration of bone and antler frag-
ments. Burned stones and bone fragments were
found within the hearth. The tools included a tra-
peze and other microliths; two borers; two burins
and three scrapers; two cores; a few regular, well-
made blades; and numerous flakes. Dates of the
charcoal were 7,260+180 B.P. (6425-5716 B.C.)
and 6,940+60 B.r. (5945-5666 B.C.). Analysis of
the organic remains suggested that the site had been
a short-term, generalized-activity camp, forming
part of a seasonal settlement system. Faunal remains
show differences in hunting not unlike the Meso-
lithic farther south.

Compared with the density of sites in the Early
Mesolithic, Late Mesolithic sites are relatively few in
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the region. Population decline, differential site de-
struction by natural processes, and reorganization
of settlement patterns leading to use of landscapes
with lesser visibility have been offered as explana-
tions. A good case has been made that Late Meso-
lithic groups in this region had wide-ranging net-
works of exchange and interaction, linking them
indirectly to regions in the southwest and southeast
of Europe. In addition, exploration has led to an ex-
tension of the Late Mesolithic (termed Terminal
Mesolithic) that suggests overlap with the earlier
food producers in the region and potential interac-
tion between the late hunter-gatherers and the early
food-producers about six thousand years ago.

Eastern Zone. The Mesolithic period is not well
known in this region (present-day Hungary and
western Slovakia). A Sauveterrian assemblage is
known from the Slovak site of Sered and one Castel-
novian complex apparently has been uncovered in
Moravia. Intensive surface surveys and stratigraphic
excavations have been undertaken in the Zagyva
basin in the northwestern part of the Great Hungar-
ian Plain, which have led to the discovery of several
Mesolithic sites (with Sauveterrian tool types) on
lower elevations at the edges of ancient riverbeds. It
is believed that the rivers most likely supported gal-
lery forests during the Boreal, which would have
made them attractive locations for camps, similar to
those found near old lakebeds.

CONCLUSION

To a certain extent, the adaptations of the hunting-
gathering populations following the Ice Age have
tended to be underplayed; they are almost like a
people without a history. These populations fall
within a “transitional” period, and theorists who
study transitions are inclined to look less to origins
than to future states when seeking explanations.
Thus, research on the Mesolithic tends to focus on
the food-producing populations of the Neolithic,
which follows and examines relationships between
those people and their economies and the hunter-
gatherers they displaced. Perhaps a more interesting
approach is to examine the Mesolithic hunter-
gatherers as humans who developed new strategies
in the face of changing environments and social re-
lations.

See also Iron Gates Mesolithic (vol. 1, part 2); Franchthi
Cave (vol. 1, part 2).
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IRON GATES MESOLITHIC

The Iron Gates region stands out for its exceptional
record of human occupation during the Late Glacial
and Early Holocene periods and for the unique in-
sight it provides into the events surrounding the
transition to agriculture in the Middle Danube
basin. Here, along a 200-kilometer stretch of the
river Danube that forms the border between Roma-
nia and Serbia, settlements of Mesolithic hunter-
gatherers and Early Neolithic farmers have been
found at more than thirty locations. The distribu-
tion of the sites is very much a reflection of the pat-
tern of research. Surveys and rescue excavations
undertaken in the 1960s to 1980s prior to construc-
tion of two dams across the Danube targeted valley
floor areas on both sides of the river that would
eventually be flooded. Very little archacological ex-
ploration has taken place in areas farther from the
river.

The majority of the known sites occur in the
zone where the Danube has cut a series of deep
gorges through the southern arm of the Carpathian
Mountains. Rapids and whirlpools were a feature of
this section of the river prior to dam closure. Sites
have also been found downriver, in the more open
section of the Danube Valley between the Iron
Gates I and II dams. In spite of the contrast in phys-
ical setting, the archaeological records of the two
zones show many similarities.

Scientific dating methods such as radiocarbon
were not easily available at the time of the investiga-
tions, and excavators relied mainly on artifact typol-
ogy and stratigraphy to date their sites. Since the
1990s research on surviving archaeological collec-
tions, involving AMS radiocarbon dating and other
forms of scientific analysis, has led to a reassessment
of the relative and absolute chronologies of the
principal sites.

MESOLITHIC SETTLEMENT

Some archaeologists have argued that the Iron
Gates Mesolithic exhibits a trend toward increasing
social complexity and sedentism, culminating in the
Late Mesolithic “Lepenski Vir culture” between c.
7000 and 5500 B.c. However, this view seems to
owe more to the archaeologists’ expectations than
to sound archacological evidence. It has yet to be
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demonstrated by, for example, seasonality studies of
animal and plant remains or direct evidence of food
storage that any of the Iron Gates sites were perma-
nent, year-round settlements. Moreover, although
Lepenski Vir has come to epitomize the Iron Gates
Mesolithic, many of the archaeological “indicators”
of complexity there—including much of the sophis-
ticated architecture, art, and evidence of participa-
tion in long-distance exchange networks—probably
date to a time when agriculture had a significant im-
pact on the Iron Gates economy.

In fact there is no clear pattern of temporal
change in the Iron Gates Mesolithic. The early
stages are very poorly documented. Use of caves
and rock shelters on the Romanian bank can be
traced back to the Late Glacial period, c. 12,000
B.C. An open-air settlement had been established at
Vlasac shortly after 9500 B.C., and there were occu-
pations at Padina and Lepenski Vir by the early
eighth millennium B.C. The duration of these Early
Mesolithic settlements is unknown, and few archi-
tectural or other remains survive.

The character of Mesolithic settlement in the
Iron Gates region is best represented at Vlasac on
the Serbian bank of the Danube and Schela Cla-
dovei in Romania. The evidence from these two
sites relates mainly to a restricted period of the Late
Mesolithic between 7100 and 6300 B.C. The inhab-
itants appear to have lived in trapezoidal “pit” hous-
es. Hearths consisting of rectangular pits lined with
stone slabs were found in some of the houses, but
there were no other internal divisions. Sometimes
the hearths were all that survived of the houses.

Burials are an important feature of both sites
and occur within the confines of the settlements
rather than in formal cemeteries. Eighty-five graves
containing the remains of more than one hundred
individuals were found at Vlasac, and more than
sixty graves have been excavated at Schela Cladovei.
Single inhumation was the norm; the dead were
placed in simple earthen graves, often lying extend-
ed on their backs, but sometimes laid on one side
with the legs and arms flexed. The skull was some-
times buried separately and, occasionally, groups of
skulls have been found. There is persuasive evidence
for the deliberate disposal of individual human
bones, groups of disarticulated bones, and body
parts still held together by soft tissue, probably
linked to practice of excarnation—where the corpse
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is first exposed to allow the flesh to either rot
away or be removed by scavengers. Excarnated
bones were either buried separately or added to
graves containing an intact body (fig. 1). Ivana
Radovanovi¢ in The Iron Gates Mesolithic (1996)
has suggested that excarnation was reserved for in-
dividuals of higher status. However, apart from the
presence of red ochre in many graves, burial goods
are few and provide no clear evidence of social dis-
tinctions within the communities. Bones of dogs,
the only domestic animal of this period, have been
found in association with human remains at Vlasac,
and there is one possible example of the separate
burial of a dog—a practice known from the Meso-
lithic elsewhere in Europe.

Stable isotope analysis of collagen extracted
from the human bones indicates a diet (and thus an
economy) heavily dependent on fish, shellfish, and
other aquatic resources. The bones of carp, catfish,
and sturgeon were recovered in large quantities in
Anglo-Romanian excavations at Schela Cladovei
between 1992 and 1996. Many of the fish caught
were enormous, some weighing as much as 200
kilograms. Large and small land mammals were
hunted for their meat, hides, and pelts, and their
bones were used as raw material for manufacturing
a range of tools and weapons. Wild plants likely
were collected for dietary and other purposes, but
their remains have been recovered only in very small
quantities, even when fine sieving and flotation have
been used.

The chipped-stone artifacts from Vlasac and
Schela Cladovei, though more numerous than those
made of antler, bone, or boars’ tusks, are less dis-
tinctive and are made almost exclusively from local
sources of flint, radiolarite, and quartz. Decorated
items are rare. They consist largely of stones and
pieces of bone, often engraved with a net-like motif.

The strongest evidence that the inhabitants of
Vlasac and Schela Cladovei engaged in trade and
other forms of exchange with neighboring groups
is the presence in some of the graves of the shells of
marine mollusks, which probably originated in the
Adriatic or Aegean. These certainly were acquired
through exchange rather than procured directly
from the source.

Intergroup contact may be manifested in other
ways. Some of the adults buried at Schela Cladovei
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died violently, shot by arrows equipped with bone
points. Others suffered broken bones, including
skull fractures, which also may have been the result
of violence. The high incidence of arrow wounds at
Schela Cladovei is unusual, but such evidence is not
unique in the Iron Gates, and numerous other ex-
amples have been reported from sites across Europe
dating to various stages of the Mesolithic. The
causes of the violence at Schela Cladovei and its so-
cial context are unknown. It may signify conflict
with other groups in the form of feuds or raiding,
but retribution or ritual killing within the commu-
nity (and even accidental shootings) cannot be
ruled out.

Growing evidence indicates that the settlement
record of the Iron Gates Mesolithic is not continu-
ous. A conspicuous gap in the available radiocarbon
dates between 6300 and 6000 B.C. suggests that
many sites, including Vlasac and Schela Cladovei,
were abandoned during that period. This coincided
with a phase of cooler and wetter climate affecting
much of western and central Europe, when the
Danube and other river systems experienced more
frequent and more extreme flooding. Faced with an
increased threat from flooding, it is possible that
people chose to relocate their settlements onto
higher ground, either to more elevated terraces or
onto the upland plateau at the edge of the valley—
areas that were not surveyed archaeologically in the
1960s and 1970s.

The only site that can be shown to have re-
mained in use during this period is Lepenski Vir.
This remarkable site has a number of unusual, even
unique, features. The architecture is more elaborate
than that of any other site (fig. 2). The trapezoidal
buildings, which show considerable variation in
size, have specially prepared plaster floors and elab-
orate hearths, entrance facades, and other stone-
built elements. Burials seem to have been deliber-
ately located within or under some of the buildings.
The site also has an unusually high frequency of dec-
orated objects including stone “altars” and the fa-
mous sculptured boulders. These are between 15
and 60 centimeters in height, and were pecked and
ground from sandstone boulders obtained near the
site. Many are carved with abstract motifs. Others
are figural, although usually only the head is clearly
defined with exaggerated features such as large,
often downturned mouths and bulging eyes. These
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representational forms are sometimes described as
fish-like or half fish and half human. The frequent
placement of the sculptured boulders on the floors
of buildings, and the apparently deliberate deposi-
tion of parts of red-deer skulls with antlers and parts
of animal carcasses inside some of the buildings, can
be interpreted as symbolic acts. The shape of the
buildings may also be symbolic. On the opposite
bank of the Danube is the imposing trapezoidal
mountain of Treskavac. Although archaeology does
not reveal the belief system of the Iron Gates Meso-
lithic, it is not stretching credibility to imagine
Treskavac as the abode of spirits that exerted a pow-
erful influence on the lives of the local inhabitants.
All these features suggest that Lepenski Vir was a
special site. Although there was a settlement there
before 7500 B.C., many archaeologists believe that
it eventually developed into a “sacred place,” used
primarily for burial and ritual, and the plaster-
floored buildings are often described as shrines or
temples.

Curiously, the “shrines” and sculptured boul-
ders appear in the archaeological record of Lepenski
Vir at a time when many ordinary residential sites
were abandoned. By continuing to use the site as a
burial ground the group may have been seeking to
maintain rights of ownership and inheritance to the
land, the river and resources. It has been suggested
that the sculptures were apotropaic, representations
of ancestors or “river gods” that were intended to
protect the site—the ritual home of the ancestors—
from the unseen forces that were responsible for ex-
treme and unpredictable floods.

CHANGES WITH REOCCUPATION

The settlements that had been abandoned c. 6300
B.C., including Schela Cladovei and Vlasac, were re-
occupied c. 6000 B.C. From the outset a marked
change in cultural patterns is apparent. The sites
now contain the bones of domesticated livestock
(cattle, pigs, sheep and /or goats) although hunting
and fishing still contributed to the economy.
Changes in material culture and technology are evi-
dent, reflected in the appearance of pottery, ground
stone artifacts, and new forms of bone tools. There
is evidence for trade or exchange in exotic materials,
including obsidian and high-quality “Balkan” flint
that originated outside the Iron Gates region. A
new form of burial, where the body is curled up in
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the fetal position, was introduced. All these features
can be paralleled in early farming settlements of the
Starcevo culture that start to appear in other parts
of the Middle Danube basin c. 6000 B.C.

Two competing theories seek to account for
these changes. Some archaeologists believe that the
Iron Gates region, and the Danube gorges in partic-
ular, remained a refuge for hunter-gatherers for
centuries after cereal cultivation and stock raising
were introduced to the surrounding regions; they
interpret the appearance of pottery and bones of
livestock in the Iron Gates as the product of trade
with neighboring farmers. Others argue that the
Iron Gates Mesolithic people quickly adopted agri-
culture, pottery, and other elements of the Starc¢evo
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Fig. 2. Trapezoidal buildings with carefully laid plaster floors, stone-bordered “hearths,” and other stone fixtures are a
conspicuous feature of Lepenski Vir. In this example so-called altars—large tabular stones with artificially ground hollows in the
upper surface—can be seen set into the floor behind the hearth and adjacent to the near side of the building. Such buildings
began to be erected on the site during the Late Mesolithic before 6200 B.c., and their construction continued for at least 500
years during which time pottery and farming were introduced to the region. ARCHAEOLOGICAL INSTITUTE, BEOGRAD. REPRODUCED BY

PERMISSION.

culture—caught up in the same process of
“Neolithization” that saw farming communities es-
tablished over much of the northern Balkans by c.
5900 B.Cc. A third possible scenario is that Iron
Gates region was colonized by immigrant farmers
who ousted or exterminated the indigenous Meso-
lithic people and took over their traditional sites.
While this idea cannot be discounted, as of 2003
there was no scientific evidence to support it. The
weight of evidence appears to favor the second ex-
planation. Pottery occurs in such quantity at Lepen-
ski Vir, Padina, Schela Cladovei, and other sites that
it is difficult to imagine it was all brought in from
outside.

Lepenski Vir has produced other critically im-
portant data. This is the only site in the region
where the events of the final Mesolithic and Early
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Neolithic, ¢. 6300-5500 B.C., can be studied as an
uninterrupted process. Research since the 1990s has
cast doubt on the elaborate chronological subdivi-
sions of the site proposed by the excavator, and it
seems that the architectural and artistic traditions
represented by the trapezoidal plaster-floored
“shrines” and sculptured boulders persisted
throughout this time range.

The people buried at Lepenski Vir are a contin-
uous cross-section of the Iron Gates population of
that period. Chemical analysis of their bones reveals
a significant change in diet around the time that
pottery and other “Neolithic” artifacts appear in the
archaeological record. The group ceased to subsist
mainly on fish and other aquatic foods and derived
the greater part of its dietary protein from terrestrial
sources. Such a major change in diet is likely to have
required a direct investment in agriculture.
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Although the label “Neolithic” can be assigned
to the people and culture of the Iron Gates after
6000 B.C., echoes of their Late Mesolithic ancestry
survive in the later artwork of Lepenski Vir and in
the trapezoidal buildings that continued to be
erected there and elsewhere in the Danube gorges.

See also Transition to Farming in the Balkans (vol. I,
part 3).
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CLIVE BONSALL

FRANCHTHI CAVE

Franchthi Cave, located on the southern Argolid
peninsula of Greece, was excavated between 1968
and 1976 under the direction of Thomas W. Jacob-
sen of Indiana University. Discontinuous occupa-
tion in the cave spans a period from approximately
35,000 through 5,000 years ago, covering the
Upper Palaeolithic through the end of the Neolith-
ic, from hunting and gathering to agricultural sub-
sistence.

UPPER PALAEOLITHIC

The Upper Palaeolithic levels, dating to 35,000—
10,000 years ago, are characterized by signs of spo-
radic hunter-gatherer occupation. The stone tools,
mostly backed bladelets and microliths fashioned
from local flint, were used to process the meat of the
steppe ass, the most common animal hunted at this
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time. Other game included red deer, wild pig, and
ibex. Analysis of the sediments inside the cave has
identified a major depositional hiatus between
17,000 and 13,000-12,000 years ago. When occu-
pation resumed, plant remains indicate that wild
lentils, pistachios, and almonds were collected at
this time, and steppe ass continued to be hunted.
Land snails also were consumed, as evidenced by
two extensive deposits of charred and crushed shells
in the cave. Toward the end of the Upper
Palaeolithic period red deer became the dominant
game animal. Obsidian also appears in small quanti-
ties. Analyses of the obsidian have identified it as
coming from the island of Melos, about 150 kilo-
meters southeast of the site, in the Aegean.

MESOLITHIC

The Mesolithic period at Franchthi Cave is subdi-
vided into two phases, the Lower Mesolithic
(8700-7900 B.c.) and the Upper Mesolithic
(7900-7500 B.C.), based on a change in the stone
tools and fauna. In the earlier period the lithic as-
semblage is characterized by various tools made by
retouching or microflaking part of the stone flake.
When done at one end of the flake it forms an end-
scraper, while retouching down one edge of the
flake can form a serrated edge on a denticulate tool.
The fauna are dominated by red deer, but pig and
small fish also are represented.

The Upper Mesolithic saw a reappearance of
microliths that were present in the Upper
Palaeolithic. While there is evidence of an overall
decrease in large fauna, remains of red deer still pre-
dominate. At this time as well large fish, such as
tuna, appeared in the deposits. The overall increase
in remains of plants, animal bones, and stone tools
points to intensified occupation of Franchthi Cave
during the Upper Mesolithic. While this habitation
still may have been primarily seasonal in nature,
there is evidence from oxygen isotope analysis of
marine shells and plant and animal remains that
year-round occupation also occurred.

Obsidian also was more prevalent at this time,
which, along with the remains of large fish, suggests
more extensive seafaring. Mapping of the seafloor in
Koilada Bay through sub-bottom profiling has
shown the transgression of the shorelines through-
out the period of occupation of the cave, thus bring-
ing the coast closer to the cave and eroding the
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Fig. 1. Excavated area of Franchthi Cave looking toward mouth of cave. CouRTEsY INDIANA UNIVERSITY ARCHIVES. REPRODUCED BY

PERMISSION.

coastal plain. The shoreline was exploited for shell-
fish, as evidenced by numerous shells found in the
cave deposits. It is possible that reed boats were
used to travel in local seas and to Melos to procure
obsidian. Use-wear analysis of some of the stone
tools has shown that they were used to cut grasses,
perhaps reeds or oats and barley.

Aside from a few fragments in the Upper
Palaeolithic period, the first complete human burial
dates to the Mesolithic. This man, about twenty-six
years of age, was buried toward the front of the cave
on a deposit of burned shell. Complete analysis of
the bone remains from around and beneath this
skeleton indicate that this area also had been used
for cremation burials.

NEOLITHIC

Geological studies of the deposits in Franchthi Cave
indicate another depositional hiatus of about 500
years between the latest Mesolithic and the earliest
Neolithic deposits. The Neolithic period (7200-
3500 B.c.) saw substantial changes in subsistence
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practices at Franchthi Cave with the introduction of
domesticated sheep and goats as well as wheat and
domestic forms of barley and lentils. The first ap-
pearance of domesticates occurs in levels with few
or no ceramics. The existence of an aceramic or pre-
pottery phase in Greece has been debated over the
years, as the earliest occupation layers of many Neo-
lithic sites had little or no pottery. At Franchthi, the
levels containing the earliest domesticated plants
and animals but little or no pottery are labeled “Ini-
tial Neolithic.” The sherds that are present may
have dropped in from upper layers or may be in situ
and represent the rare use of ceramics by these first
farmers.

Structures were built on the coastal plain in
front of the cave, an area known as the paralia, or
“beach,” in the Early Neolithic period. Coring in
the bay in front of the cave has shown that a small
hamlet may have extended about 100 meters be-
yond the present shoreline. The sea level was about
60 meters below the present level at this time.
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Analysis of the ceramics has identified five
phases of production, with the earliest phase still
represented by relatively few pots, which were small
and probably not made for cooking. In the Middle
Neolithic most of the pottery was of a ware known
as Urfirnis, decorated with geometric designs.
These vessels, too, were not made for cooking but
may have been for ritual use or special occasions.
The Late Neolithic and final Neolithic phases saw
the production of coarser ware that would have
been suitable for cooking over an open fire, which
suggests that cooking methods and food prepara-
tion techniques changed at this time.

Beads and amulets were common during the
Neolithic. An area used for the manufacture of shell
beads was discovered in the paralia deposits. The
finds consisted of small flint borers and cockleshells
or shell fragments in all stages of bead manufacture,
including bead blanks, partially drilled beads, and
numerous complete beads. Many more human
burials are dated to the Neolithic period, predomi-
nantly the Middle Neolithic, including numerous
infant burials. Grave goods in the form of a small
marble bowl and a broken ceramic vessel accompa-
nied one such infant burial inside the cave.

Franchthi Cave was abandoned about 5,000
years ago, probably as the result of a major rock fall
that blocked the front third of the cave from the
back two-thirds and left a window in the roof of the
cave. Limited excavation between the building-
sized boulders produced material mainly from the
final period of the Neolithic.

COMPARATIVE SITES

No comparable site in Greece, with such a long span
of occupation, has been excavated. Survey in the re-
gion of Franchthi Cave has uncovered few other
Palaeolithic or Mesolithic sites and no Early Neo-
lithic ones. Many of the earlier sites may have been
flooded when sea levels rose, however. The
Palaeolithic levels have some similarities to sites in
Epirus, such as Asprochaliko, Kastritsa, and Klithi.
Mesolithic deposits have been found in Thessaly at
Theopetra Cave as well as several other cave sites in
southern Greece. More typical Neolithic sites are
the large tells (magounias) in Thessaly, where strati-
fied remains of villages form large mounds in the
Thessalian plain.
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FRANCHTHI CAVE

IMPORTANCE OF FRANCHTHI CAVE
Franchthi Cave is an extremely important site,
owing to the depth of the occupation strata, which
provide new data on the chronology of lithic and ce-
ramic sequences of southern Greece. Because of the
intensive water sieving that was undertaken, it is one
of only two Greek sites that have plant remains from
pre-Neolithic levels. Together with studies of other
biological remains, such as animal bones, marine
mollusks, and land snails, these analyses have pro-
vided a fairly complete picture of the subsistence
systems and environment throughout the occupa-
tion of the cave. Additional studies, such as sub-
bottom profiling and pollen analysis from cores
taken in the bay, show shoreline transgression dur-
ing the site’s occupation and Holocene vegetation
in the region. These studies allow one to picture the
environment of the time more accurately, as well as
the changes the cave’s inhabitants encountered.

Franchthi Cave also provides some of the earli-
est evidence of the introduction of agriculture to
Europe. Although wild lentils and barley were pres-
ent in the Mesolithic, domesticated forms did not
occur until after a 500-year hiatus in occupation, at
the same time as domesticated emmer and einkorn
wheat as well as sheep and goats. Together with the
building of the structures on the coast and the in-
troduction of ceramics and new lithic types, this
suggests that the Neolithic inhabitants of Franchthi
Cave were newcomers rather than descendents of
the Mesolithic inhabitants. The southwest Asian as-
semblage of cereals, legumes, sheep, and goats was
brought by people, most likely from western Tur-
key, seeking new lands or trade. A similar Near East-
ern assemblage of domesticated plants and animals
can be traced across Europe between 8,000 and
4,000 years ago, as plants, people,