
C
o
p
y
r
i
g
h
t
 
 
2
0
2
2
.
 
S
U
N
Y
 
P
r
e
s
s
.
 
A
l
l
 
r
i
g
h
t
s
 
r
e
s
e
r
v
e
d
.
 
M
a
y
 
n
o
t
 
b
e
 
r
e
p
r
o
d
u
c
e
d
 
i
n
 
a
n
y
 
f
o
r
m
 
w
i
t
h
o
u
t
 
p
e
r
m
i
s
s
i
o
n
 
f
r
o
m
 
t
h
e
 
p
u
b
l
i
s
h
e
r
,
 
e
x
c
e
p
t
 
f
a
i
r
 
u
s
e
s
 
p
e
r
m
i
t
t
e
d
 
u
n
d
e
r
 
U
.
S
.
 
o
r
 
a
p
p
l
i
c
a
b
l
e
 
c
o
p
y
r
i
g
h
t
 
l
a
w
.

EBSCO Publishing : eBook Collection (EBSCOhost) - printed on 2/14/2023 1:46 AM via 
AN: 3088497 ; Megan J. Daniels.; Homo Migrans : Modeling Mobility and Migration in Human History
Account: ns335141



Homo Migrans

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



the institute for european and mediterranean archaeology 
distinguished monograph series

Peter F. Biehl, editor-in-chief
Sarunas Milisauskas and Stephen L. Dyson, editors

The Magdalenian Household: Unraveling Domesticity 
	 Ezra Zubrow, Françoise Audouze, and James G. Enloe, editors

Eventful Archaeologies: New Approaches to Social Transformation in the Archaeological Record 
	 Douglas J. Bolender, editor

The Archaeology of Violence: Interdisciplinary Approaches
	 Sarah Ralph, editor

Approaching Monumentality in Archaeology 
	 James. F. Osborne, editor

The Archaeology of Childhood: Interdisciplinary Perspectives on an Archaeological Enigma 
	 Güner Coşkunsu, editor

Diversity of Sacrifice: Form and Function of Sacrificial Practices in the Ancient World and Beyond 
	 Carrie Ann Murray, editor

Climate and Cultural Change in Prehistoric Europe and the Near East
	 Peter F. Biehl and Olivier P. Nieuwenhuyse, editors

Water and Power in Past Societies
	 Emily Holt, editor

Coming Together: Comparative Approaches to Population Aggregation and Early Urbanization
	 Attila Gyucha, editor

The Early Bronze Age in Western Anatolia
	 Laura K. Harrison, A. Nejat Bilgen, and Asuman Kapuci, editors

The Archaeology of Inequality
	 Orlando Cerasuolo, editor

Homo Migrans: Modeling Mobility and Migration in Human History
	 Megan J. Daniels, editor

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



edited by
Megan J. Daniels

s t a t e  u n i v e r s i t y  o f 
n e w  y o r k  p r e s s

homo migrans
Modeling Mobility and 

Migration in Human History

IEMA Proceedings,
Volume 11

 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



Logo and cover/interior art: A vessel with wagon motifs from Bronocice, 
Poland, 3400 B.C. Courtesy of Sarunas Milisauskas and Janusz Kruk, 
1982, Die Wagendarstellung auf einem Trichterbecher aus Bronocice, 

Polen, Archäologisches Korrespondenzblatt 12: 141–144.

Published by
State University of New York Press, Albany

© 2022 State University of New York

All rights reserved

Printed in the United States of America

No part of this book may be used or reproduced in any manner whatsoever without written 
permission. No part of this book may be stored in a retrieval system or transmitted in 
any form or by any means including electronic, electrostatic, magnetic tape, mechanical, 
photocopying, recording, or otherwise without the prior permission in writing of the 
publisher.

For information, contact
State University of New York Press, Albany, NY

www.sunypress.edu

Library of Congress Cataloging-in-Publication Data

Name: Daniels, Megan J., editor
Title: Homo migrans : modeling mobility and migration in human history / Megan J. 
   Daniels, editor.
Description: Albany : State University of New York Press, [2022] | Series:
   SUNY series, The Institute for European and Mediterranean Archaeology
   Distinguished Monograph Series | Includes bibliographical references and index.
Identifiers: ISBN 9781438488011 (hardcover : alk. paper) | ISBN 9781438488028
   (ebook)
Further information is available at the Library of Congress.
 

10 9 8 7 6 5 4 3 2 1

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



Illustrations	 ix

Chapter One	 Megan J. Daniels
Movement as a Constant? Envisioning a Migration‑Centered 
Worldview of Human History	 1

Part I
New Data and New Narratives

Chapter Two	 Kristian Kristiansen
Toward a New Prehistory: Re‑Theorizing Genes, Culture, and 
Migratory Expansions	 31

Chapter Three	 David W. Anthony
Migration, Ancient DNA, and Bronze Age Pastoralists from 
the Eurasian Steppes	 55

Chapter Four	 Omer Gokcumen
The Conceptual Impacts of Genomics to the Archaeology 
of Movement	 79

Part II
Migrations, Visible and Invisible: Toward More Inclusive Histories

Chapter Five	 Franco De Angelis
New Data and Old Narratives: Migrants and the Conjoining of 
the Cultures and Economies of the pre‑Roman Western Mediterranean	 95

Chapter Six	 Catherine M. Cameron
Captives: The Invisible Migrant	 111

Contents

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



vi	 Contents

Chapter Seven	 Elena Isayev
The In/Visiblity of Migration	 133

Chapter Eight	 Assaf Yasur‑Landau
A Harbor Scene: Reassessing Mobility in the Bronze Age Eastern 
Mediterranean Following the Archaeological Science Revolution	 147

Part III
Computational Models of Migration

Chapter Nine	 Marc Vander Linden, Cornelis Drost,
Surfing with the Alien: Simulating and Testing 	 Jane Gaastra, Ivana Jovanović,
the Spread of Early Farming across the	 Sébastien Manem, Anne de Vareilles
Adriatic Basin	 165

Chapter Ten	 Thomas K. Harper
The Settlement Record, Paleodemography, and Evidence for 
Migrations in Eneolithic Ukraine	 183

Chapter Eleven	 Ezra B. W. Zubrow, 
N Site Continuous Model for Migration: Parameter and 	 Aleksandr Diachenko, 
Prehistoric Tests	 Jay Leavitt
		  201

Part IV
Sociohistorical Models of Migration

Chapter Twelve	 Aurora E. Camaño
Toward A Social Archaeology of Forced Migration: Rebuilding 
Landscapes of Memory in Medieval Armenian Cilicia	 229

Chapter Thirteen	 Anne Porter
Macro- and Micro‑Mobilities and the Creation of Identity in the 
Ancient Near East	 249

Chapter Fourteen	 Elizabeth S. Greene and
Wandering Ports on the Datça Peninsula: Exploring Regional 	 Justin Leidwanger
Mobility in a Maritime Landscape	 269

Part V
Migration and Complexity

Chapter Fifteen	 Thomas P. Leppard
Assessing the Possibility of Trans‑Maritime Mobility in Archaic 
Hominins: Does Afro‑Eurasian Coastal Palaeogeography Support 
Sweepstakes Dispersal in Homo?	 293

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Contents	 vii

Chapter Sixteen	 Hans Barnard
Homo mobilis: Interactions, Consciousness, and the Anthropocene	 317

Contributors	 345

Index	 347

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



Figures

Figure 2.1	 The three science revolutions in archaeology and the accumulating 
conversion from relative to absolute knowledge in tandem with the 
accumulation of archaeological data.  32

Figure 2.2	 Model of the basic organizing categories of society and their 
dynamics.  34

Figure 2.3	 Conceptual model of forces of power in human societies that integrates 
micro- and macrodynamics.  35

Figure 2.4	 Cyclical swings of discourse between humanistic- and science‑based 
interpretations of the world.  43

Figure 3.1	 M. Gimbutas (1963: Figure 2) map of Kurgan Culture migrations. 
Reproduced by permission of the American Anthropological Association, 
from American Anthropologist 65, no. 4 (1963): 815–36. https://
doi.org/10.1525/aa.1963.65.4.02a00030. Not for sale or further 
reproduction.  58

Figure 3.2	 A processual model of long‑distance migration, from Anthony 
1990.  59

Figure 3.3	 Yamnaya kurgan cemeteries in the Danube valley, 3100–2800 B.C., from 
Anthony 2007.  64

Figure 3.4	 The nine regional groups (I–IX) of the Yamnaya culture defined by  
N. Y. Merpert (1974: Figure 1). In his legend, a = documented border 
of a culture region; b = supposed border of region; and c = direction of 
invasion of other culture areas.  67

Illustrations

		  ix

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



x	 Illustrations

Figure 6.1	 A Northwest Coast Village. Men are returning from a raid, with bound 
captives and trophy heads. By François Girard, courtesy Canadian 
Museum of History, 1‑a‑42, s95–23505.  115

Figure 6.2	 Guaraní women and children captured by slave hunters. Image by 
French artist Jean‑Baptiste Debret, who lived in Brazil during the early 
decades of the nineteenth century. From Voyage pittoresque et historique 
au Brésil [A picturesque and historic voyage to Brazil], Imprimerie 
Nationale Éditions (Arles: Actes Sud, 2014) (Public Domain).  118

Figure 8.1	 Overlapping interaction ranges; after Yasur‑Landau 2010: Figure 
1.1.  150

Figure 8.2	 Interactions in a harbor scene, tomb of Kenamun (after Davies 
and Faulkner 1947: pl. 8, additions by Yasur‑Landau). (Public 
Domain)  151

Figure 9.1	 Top left: behavior of the unmodified CDM model at steps 5 k, 100 
k, 500 k, and 1,500 k. Top right: Behavior of the wave toy model for 
corresponding steps. The red dotted lines indicate the eight vertical 
slices used to calculate Shannon’s diversity index values (after Drost and 
Vander Linden 2018: Figure 5).  169

Figure 9.2	 Plot of Shannon’s diversity values for all vertical blocks (after Drost and 
Vander Linden 2018: Figure 5).  169

Figure 9.3	 Interpolated dates for the dispersal of early farming across Europe.  171

Figure 9.4	 Plot of absolute population growth rate for the Adriatic Neolithic, as 
inferred from the analysis of the 14C record.  172

Figure 9.5	 Taxonomic representation of sites by region for initial and secondary 
phases of Neolithic settlement expressed via correspondence analysis 
(after Gaastra and Vander Linden 2018: Figure 8).  174

Figure 9.6	 Violin plots of eigenvalues for Dimension 1 for first and second Adriatic 
Neolithic zooarchaeological assemblages.  176

Figure 9.7	 Violin plots of eigenvalues for Dimension 2 for both first and second 
Adriatic Neolithic zooarchaeological assemblages.  177

Figure 10.1	 The study area, overlaid with the distribution of Cucuteni‑Tripolye sites 
and the positions of cemeteries discussed in the text.  186

Figure 10.2	 Population expansion and movement over the course of the 
Neo‑Eneolithic period in Romania, Moldova, and Ukraine, expressed as 
a stacked percentage (simplified to five regions for clarity).  188

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Illustrations	 xi

Figure 10.3	 Comparison of observed values of qx (probability of death for a given 
age cohort) with a generalized model life table drawn from global 
ethnographic observations of traditional societies (data from Weiss 
1973).  192

Figure 10.4	 Percentage distribution of deaths for a given age cohort x (dx).  193

Figure 10.5	 The spatio‑temporal distribution of population growth episodes probably 
outstripping PNI.  195

Figure 11.1	 A comparison between a population growing at a faster and slower rate 
to an available resource limit (expressed in population).  206

Figure 11.2	 A growing population with nonrenewable resources: 2a—as population 
increases resources decrease to an equilibrium point; 2b—the dynamic 
process of reaching equilibrium.  207

Figure 11.3	 A growing population with nonrenewable resources—as population grows 
resources decline appropriately reflecting consumption.  208

Figure 11.4	 Surplus population migrating sequentially from areas of higher resources 
to areas of lower resources.  208

Figure 11.5	 User interface for the N Site Migration Model.  217

Figure 11.6	 Flowchart for the N Site Migration Model.  217

Figure 11.7	 Location of sites concerned in this study: 1—Stena I, IV, 2—
Chechelnik, 3—Belyj Kamen, 4—Dobrovody, 5—Talianki, 6—
Romanovka, 7—Maidanetske, 8—Chichirkozovka, 9—Vasilkov.  219

Figure 11.8	 Model of Migration combined with growth.  220

Figure 12.1	 Church of T’oros at Anavarza, taken c. 1905 (Gertrude Bell Archive, 
Newcastle University, Image: C‑198).  242

Figure 13.1	 Map of the Near East showing key sites of the Upper Kingdom of 
Samsi‑Addu and the Assyrian trading system, with the location of Elam 
and Emutbal territories.  251

Figure 13.2	 Map of the Near East showing core distribution of sites with Uruk and 
Uruk‑related materials.  254

Figure 13.3	 Map of the Near East showing main clusters of settlements with 
Kura‑Araxes/Khirbet Kerak materials.  255

Figure 14.1	 Map of the eastern Mediterranean and Aegean, with detail of the 
southeast Aegean, showing locations of major sites of interest (J. 
Leidwanger).  271

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



xii	 Illustrations

Figure 14.2	 General plan of Burgaz showing locations of the settlement, harbors, and 
other features (J. Leidwanger and N. Riddick).  273

Figure 14.3	 Map of 56 sites on the Datça peninsula recorded by Tuna (1983) and 
Sevimli (2016) ranging in date from the Archaic through the Late 
Roman period: 1. Bağharımı; 2. Barkaz; 3. Batıraltı; 4. Billiktepe; 5. 
Bükceğiz; 6. Çeşmeköy; 7. Datça Kalesi; 8. Döşeme Kalesi; 9. Emecik; 
10. Gavurdere; 11. Gerenci; 12. Germe; 13. Gökçedere/Kabakkoyu; 
14. Göktaş; 15. Gölyeri; 16. Göztepe/Yanıkharman; 17. Gümüş-
Ülüklü; 18. Güznetepe; 19. Harıplık; 20. Karaincir; 21. Karfitepe; 22. 
Kargı; 23. Katıyalı; 24. Kepçemel Burnu; 25. Kiliseyanı; 26. Killik; 27. 
Killiktepe/Karakuştepe; 28. Kislebükü; 29. Kisletepe; 30. Kisleyanı; 31. 
Kızılağaç; 32. Kızılağaç kezi; 33. Kızılbükü; 34. Kızılkilise/Karıncalı; 35. 
Körmen; 36. Kumyer; 37. Maltepe; 38. Mersincik; 39. Mersincik Adası; 
40. Mesudiye; 41. Muhaltepe; 42. Murdala; 43. Olgun Boğazı; 44. 
Palamutbükü Adası; 45. Sakızyakası; 46. Sarılimanı; 47. Sındı/Asartepe; 
48. Tekirlikyolu; 49. Yağtaşı‑Devtaşı; 50. Yarıkdağ; 51. Yassıdağaltı; 52. 
Yazıköy Kalesi; 53. Yelimli; 54. Yollucu Adası  274

Figure 14.4	 Boundary stone, perhaps of the harbor at Körmen, inscribed horos 
limenos, in its contemporary context, built sideways into a mosque at 
Karaköy, about 2 km inland (E. S. Greene).   277

Figure 14.5	 Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the Archaic/Early Classical period.  280

Figure 14.6	 Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the Late Classical/Early Hellenistic period.   282

Figure 14.7	 Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the Late Hellenistic /Early Roman period.  284

Figure 14.8	 Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the Mid-/Late Roman period.  285

Figure 15.1	 Contexts of possible over‑water hominin dispersal in Northwest 
Eurasia, with sites and locations mentioned in the text and modern sea 
level depicted. Note that, because Lefkada/Leukas has definitely been 
connected to the mainland during glacials, Middle Palaeolithic sites on it 
are not depicted. Sites on the other Ionian Islands after Ferentinos et al. 
2012.  296

Figure 15.2	 Contexts of possible over‑water hominin dispersal in ISEA, with sites 
and locations mentioned in the text and modern sea level depicted. 
Biogeographic regions (Sahul, etc.) in italic boldface, and biogeographic 
boundaries as dashed lines.  299

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Illustrations	 xiii

Figure 15.3	 Reconstruction of the palaeogeography of ISEA during a moderate 
glacial. After Voris 2000 and Hall 2011. Stars indicate Lower and 
Middle Palaeolithic sites (on Flores, Sulawesi, and Luzon) noted in Fig. 
15.2.  304

Figure 15.4	 Reconstruction of the palaeogeography of the Balkan and Aegean 
during a severe glacial (e.g., MIS 12). After Lykousis 2009. Note that 
reconstructed rivers (dashed lines) are fully hypothetical. Dashed box 
indicates the Ionian Islands, whose insularity during severe glacials is 
debated. Stars indicate possible Lower and Middle Palaeolithic sites (at 
Plakias and in the Ionian archipelago) noted in Fig. 15.1.  305

Figure 16.1	 Left column (a‑d): The deconstruction of the boundaries we experience 
between brain, body, and the world around us. Right column (a‑d): The 
emergence of sentience, consciousness, agency, and ownership out of our 
systems for motor control.  323

Figure 16.2	 The interconnections between our body, environment, and culture. The 
grey background symbolizes our sentience or consciousness that arises 
from the interactions within this system as a whole.  324

Figure 16.3	 The development of bilateral symmetric organisms and sentience (in 
grey) from the transition between the Neoproterozoic and the Cambrian 
Periods, around 541 million years ago, onward.  326

Figure 16.4	 The hand of the author moves a piece of an alternative chess set. Our 
ability to initiate and control such movements (grasp in the most literal 
sense) may be more relevant to our being in the world than our ability 
to appreciate and compute where to place the piece (grasp in a more 
figurative sense).  328

Tables

Table 8.1	 The use of interaction parameters to analyze the various interactions in 
the Kenamun harbor scene.  152

Table 10.1	 Mean adult age‑at‑death from selected studies throughout the Near East 
and southeastern Europe.  189

Table 10.2	 Life table for Neo‑Eneolithic inhabitants of Ukraine and Moldova (both 
sexes; n = 562).  191

Table 10.3	 Life table for Neo‑Eneolithic inhabitants of Ukraine and Moldova 
(females; n = 135, plus ~56 assigned children and indeterminates).  191

Table 10.4	 Life table for Neo‑Eneolithic inhabitants of Ukraine and Moldova 
(males; n = 258, plus ~113 assigned children and indeterminates).  192

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



Table 11.1	 Migration researchers by country.  203

Table 11.2	 The decision table for migrants and local populations.  211

xiv	 Illustrations

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



Chapter One

Movement as a Constant?

Envisioning a Migration-Centered Worldview 
of Human History

Megan J. Daniels

Abstract  Migration is, paradoxically, one of the great constants throughout 
human history: our story is one of continuous movement and exchange, despite our 
attempts to draw neat geographical and conceptual boundaries around particular 
groups and regions past and present. This emerging axiom has come about via 
several means: fast developing methodologies such as aDNA and isotope analyses 
have truly changed the very questions that we can ask about our data. Combined 
with new sociohistorical models of the ancient world, these integrated approaches 
push for a migration‑centered view of human history, one that sees mobility and 
migration as fundamental, constant features of human development and adapta‑
tion over the long term. This model, while releasing us from past paradigms that 
used migration almost solely as an explanation for cultural change, presents new 
challenges to archaeologists, historians, anthropologists, and geneticists, not least 
those that involve teasing out the entangled causes, processes, and consequences of 
human movement to build broader theoretical paradigms. This introductory paper 
will present the objectives of the volume against archaeology’s fraught history with 
migration as an analytical concept as well as our modern entanglements with 
migration. It lays the groundwork for the subsequent papers in this volume by 
highlighting the opportunities and challenges of a migration‑centered paradigm 
of human history, and the promises of integrative, interdisciplinary, theoretically 
informed, and multiscalar research.

		  1
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2	 Megan J. Daniels

Movement, through Space and Time

The news in those days was full of war and migrants and nativists, and it was full 
of fracturing too, of regions pulling away from nations, and cities pulling away from 
hinterlands, and it seemed that as everyone was coming together everyone was also 
moving apart.

—Mohsin Hamid, Exit West

The inspiration for this volume—and the conference from which it stems—comes, in 
large part, from where we find ourselves today: in a world rocked by global movement 

and by our whirlwind experiences of these displacements, so poignantly captured by novelist 
Mohsin Hamid. It is increasingly common to characterize the twenty‑first century through 
its mass movements of people. For instance, the tellingly named textbook by Stephen Cas‑
tles, Hein de Haas, and Mark J. Miller, The Age of Migration, ascribes its title to the fact that 
“[m]igration has gained increasing political salience over the past decades” (Castles et al. 
2013:5). While the authors acknowledge that human movement is nothing new, they argue 
that migration has taken on a distinctly novel character with the beginnings of European 
expansion in the sixteenth century and especially with the mass rural to urban movement 
in wake of the Industrial Revolution. The International Organization for Migration’s (IOM) 
2018 World Migration Report now estimates that in 2015 there were 244 million inter‑
national migrants (3.3% of the world’s population), and the most recent reports lift that 
number to 272 million for 2019, an increase of 51 million since 2010 according to the UN 
International Migrant Stock 2019. This number is projected to grow in the coming years due 
to various factors including climate change and conflict (e.g., Laczko and Aghazarm 2009).

Humans today are constantly on the move, and we are just as frequently trying to 
get our minds around what to do about being on the move, or else how to deal with other 
humans on the move. Yet, while the idea of migration is often framed as an event or, most 
recently, a crisis of the modern world, we must understand these moments as surges in a 
much longer continuum of human movement, one that has its roots in our evolution. The 
recent migrations of people from the Middle East and North Africa into the Mediterranean 
and Europe, undoubtedly as a result of dire situations only a decade or so old, have been 
framed as an event or crisis. Yet if we asked how long populations have dispersed around 
the Mediterranean, Europe, and the Middle East, pushed by war, scarcity, and disaster, and 
pulled by promises and possibilities of social and political stability and economic abundance, 
how far back in time would we have to go? This is not to deny the importance of under‑
standing and addressing particular causes and consequences of migration by labeling it as 
“natural” (Castaneda 2017); but two points need emphasizing from the start: (1) migration is 
not something peculiar to our age, and (2) it is more our definitions of and attitudes toward 
migration that have changed in recent times than migratory behavior itself (see Isayev, this 
volume and 2017:11–12; also Greenblatt 2010; van Dommelen 2014:480). Furthermore, 
while global movement might seem a product of our modern era of hyper‑connection fueled 
especially by the wide availability of air travel, technology merely amplifies what humans 
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	 Movement as a Constant?	 3

have been doing since we first emerged as a species. To quote Russell King (2007:16), “In a 
sense, humans are born migrants: our evolution is fundamentally linked to the act of migra‑
tion, to moving from one place to another and adapting to that environment.” In her recent 
book, The Next Great Migration (2020), Sonia Shah takes this claim even farther: migration 
is not merely a human cultural tendency, but a biological imperative of all life on earth, and, 
in opposition to modern‑day framings of migration as some crisis to be averted, it is the key 
answer to the survival and flourishing of all forms of life.

The earliest phases of migrations include those of extinct members of the genus Homo 
out of Africa after 2.5 million years ago (Hertler et al. 2013), followed by anatomically mod‑
ern humans between 120,000 and 10,000 years ago, and then the migrations of farmers, herd‑
ers, and boat builders across the globe from 10,000 years ago onward (Bellwood 2013a; see 
papers in Bellwood 2013b). Timothy Earle and Clive Gamble, in their chapter on migration 
in Shryock and Smail’s edited volume Deep History, capture the complexity, the interconnect‑
edness, and the cloudiness of this relentless human movement in a single sentence:

Even with the first settlement of regions, new migrations continued often at even greater 
rates, displacing earlier settlers, forcing removals and relocations, creating regional move‑
ments of marriage partners and workers, funnelling vast populations through colonial and 
postcolonial global economies, and creating diverse, intermingled diasporas. [Shryock and 
Smail 2011:192]

This explanation, encompassing prehistory to modern‑day, captures the blurriness not only 
of migrations themselves, but also their concomitant causes and effects. The complexities 
of this process have afforded migration a troubled place in archaeological studies over the 
course of the twentieth century, from undertheorized “catch‑all” explanation for cultural 
change, to racist narratives of dominance, to a subject largely avoided in archaeology in the 
second half of the century (Anthony, this volume). Since the 1990s, however, in wake of 
disciplinary turns within archaeology and history responding to intensifying postcolonial 
narratives and a growing awareness of modern‑day globalization, migration has reemerged 
as a subject of study for understanding the human past. Revolutionary advances in genetics, 
isotopes, and data manipulation have further bolstered its significance. Given our current 
global experiences with human movement—and the troubled responses by individuals and 
governments to this movement—interdisciplinary and nuanced perspectives of migration 
and its role in driving human development are now more conceivable—and more neces‑
sary—than ever before.

This volume, therefore, seeks to take a sharp lens to various parts of this long history 
of movement, integrating new models and explanations built using diverse methodologies 
and case studies into a much longer history—and ultimately a much greater understand‑
ing—of human migration. It seeks to capitalize on what Kristian Kristiansen has called the 
“Third Science Revolution” (2014, with responses; also this volume), which has emerged in 
response to unparalleled advances in the sciences in areas such as genetics and Big Data, and 
coincides with current theoretical and methodological reorientations in archaeology (Kris‑
tiansen 2014:14). This volume also aims to engage these revolutionary changes in archaeol‑
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4	 Megan J. Daniels

ogy with ongoing shifts in historical models of the ancient world, chiefly paradigms such as 
connectivity, networks, and globalization, which continue to influence research agendas and 
offer their own steep challenges in characterization and application. I will elaborate on these 
developments further below, but in the following section I take a closer look at migration’s 
appearance, disappearance, and subsequent reemergence in archaeology to frame the rest of 
this volume.

Migration and Archaeology: A Fraught History

How and why humans move, and the resultant effects of those movements on sociocultural 
configurations, are the piloting questions behind historical, archaeological, anthropological, 
and genetic research into migration. But the place of migration in archaeological research 
has had a fascinating and, at times, fraught history. Its emergence as a driving factor in 
the story of human evolution seems to have been motivated by two seemingly simple yet 
groundbreaking realizations from the Renaissance onward: first, that humans were very 
diverse across space and time and second, that human history was very long—at least com‑
pared to the biblical worldview that held sway over Medieval Europe and persisted well into 
the nineteenth century. This outlook, emerging from the studies of Archbishop James Uss‑
her and John Lightfoot, encompassed human history in a mere 6,000 years (Ussher 1658; 
Murray‑Wallace 1996), and saw humans originating from the Garden of Eden somewhere 
in the Middle East (see Delumeau 2000, especially chapter 3). Humans were seen to have 
changed over time due to the influence of geography and climate on individuals and bodily 
humors, ideas that came both from Greco‑Roman theories (e.g., Aristotle, Politics 7.1327b) 
and Medieval characterizations (Harvey 2016). In the biblical view, however, human diver‑
sity was a mark of moral degeneration: humans were said to be “made of one blood” (Acts 
17:26), and their linguistic and physical variety, along with their dispersion across the globe, 
found explanation in stories of divine punishment for human transgressions such as the Del‑
uge (Genesis 6:5–7) and Tower of Babel (Genesis 11:1–9) (cf. Randsborg 2000:212–213).

How this worldview eroded over time is due to compounding causes too numerous 
and complex to capture accurately in this brief space, but I will mention a few major fac‑
tors related to the study of migration. The rise of antiquarian tradition and methodology, 
founded in critical study of history using documentary, topographical, and physical sources, 
influenced new approaches to the study and interpretation of sacred scriptures, and coin‑
cided with a number of religious shifts in northern Europe (Backus 2003). Moreover, the 
emergence of new types of scientific enquiries in the early seventeenth century, such as 
evidence‑based autopsy and philosophical skepticism, set the stage for novel approaches to 
history and science that transformed both the antiquarian and biblical traditions (Accia‑
rino 2018:13–14). The Enlightenment turn toward ideals of evolution and progress only 
furthered this process, although antiquarian approaches continued to spread far and wide, 
despite experiencing increasing marginalization in the eighteenth and nineteenth centuries 
(Miller and Louis 2012:2, 4–5), and biblical models of history persisted doggedly into the 
nineteenth century, and still survive today.
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The concept of migration as an explanatory device materialized from a number of ave‑
nues during this time. Certain antiquarian writers put forth theories about human migra‑
tion to account for common origins of variegated peoples. The royal historiographer for the 
Hapsburgs, Wolfgang Lazius, for instance, wrote De Aliquot Gentium Migrationibus (1557), 
which stressed the migration of Germanic tribes (migratio gentium, later Völkerwanderung) 
as a way to offer narrative coherence to the history of the diverse subjects of the Hapsburgs 
(Goffart 1989:122, note 42).1 This concept of the Völkerwanderung would carry particu‑
lar valence into the eighteenth and nineteenth centuries in the process of German nation 
building, with the strength and vigor of the Germanic people envisioned as a culmination 
of previous conquests under the Huns and Vandals in the so‑called Migration Period.2 The 
concept of German nationality as based on blood and not residence in a particular territory 
would continue to influence archaeological thought in the German‑speaking world well 
into the twentieth century (Härke 1997:63; Sherratt 1990).

Undoubtedly, the European experiences in the New World prompted theories and 
arguments about the origins of the indigenous peoples present throughout the Americas. 
Many accounts from the fifteenth to eighteenth centuries argued for indigenous peoples 
coming across the Atlantic or Pacific, and biblical views tended to position these peoples 
as descended from the Canaanites, who had fled from the Hebrews and their Levantine 
homeland (Trigger 2006:115–116). Yet as early as the late sixteenth century, the recog‑
nition of physical similarities between American Indigenous peoples and those from East 
Asia prompted a Jesuit priest, José de Acosta, to write Historia natural y moral de las Indias 
(1589). In this work, Acosta argued that the Indigenous peoples of the Americas must have 
traveled from the Middle East, by way of a land bridge from Siberia. But even de Acosta’s 
account, as prescient as it may have been, nonetheless depicted these peoples as having lost 
all knowledge of, not only sedentary life, but also of their divine origins, thus remaining 
in line with dominant biblical narratives of the day. Even so, a realization was slowly but 
steadily emerging of the diversity of human life that covered the globe, and it set the stage 
for continuing inquiry into human origins.3

These converging intellectual developments were augmented further by another great 
discovery—one with roots in the late eighteenth century and that came to fruition in the 
mid‑nineteenth century: that of deep time, a realization that led to the First Science Revo‑
lution (Kristiansen 2014:14–15) and the birth of archaeology, anthropology, and paleon‑
tology as scientific disciplines. The rise of nationalism and romanticism across Europe in 
this same period also spurred interests in chronological ordering and stylistic classification 
of vast collections of artifacts to characterize and celebrate national identities of emerging 
European nations.4 This collection frenzy led to the uncovering of the European Stone, 
Bronze, and Iron Ages and the diversities of human cultural configurations these periods 
encompassed (Diaz‑Andreu 2008:326–327). But alongside these nationalist tendencies 
there was emerging a realization, starting with James Hutton’s Theory of the Earth (1788), 
that the planet and its inhabitants had a history that stretched well beyond the biblical 6,000 
years, involving many processes of change and adaptation over this span of time. Hutton’s 
discoveries were furthered by geologists such as Charles Lyell, who popularized the idea of 
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deep geological time in Principles of Geology, thus setting the stage for the elaboration of bio‑
logical evolution by Charles Darwin and Alfred Russel Wallace. Deep time opened up the 
door to concepts of evolutionism and diffusionism as the driving factors of human change, 
particularly for European prehistory (Adams et al. 1978:497). Yet, with the application of 
Darwinian theory to sociocultural evolution by individuals such as Herbert Spencer, migra‑
tion also emerged as a viable explanatory device for cultural phenomena in the archaeologi‑
cal record. Both migration and the diffusion had been employed as explanations for culture 
change by Scandinavian archaeologists like C. J. Thomsen and his successors to articulate 
the shifts from Stone to Bronze to Iron Ages (Trigger 2006:128–129; Hakenbeck 2008:10). 
These endeavors were largely fueled by the rise of nationalist identities and nation‑states in 
Europe that emphasized common cultural histories stretching back into prehistoric times, 
and set the stage for the rise of the culture history approach in archaeology, which would 
dominate the first half of the twentieth century (Eisenmann et al. 2018:7; see below). The 
overriding model to arise, however, by the late nineteenth century, was that of unilinear 
evolutionism, which drew from earlier Enlightenment models of progress and especially 
social Darwinism. This model propagated the belief that all humans were on a single line of 
social, cultural, and technological development, with white industrialized European societ‑
ies at the top, and most other societies more or less falling short of this “ideal.” The resulting 
syntheses of decades’ worth of archaeological and anthropological studies came in the form 
of publications such as John Lubbock’s Prehistoric Times. These narratives tended to assume 
Indigenous societies to be static and unable to advance culturally, and any change in the 
archaeological record was explained via migrations of more “advanced” peoples into a given 
area.

The racist underpinnings of this scholarship in various parts of the world adopted 
migrationist explanations to account for what were seen to be cultural “peculiarities” in 
the archaeological landscape. European archaeologists and colonizers in Africa tended to 
regard its peoples as “a living museum of the human past” (Trigger 2006:196). Any mark 
of cultural sophistication, such as Great Zimbabwe or Namibian rock art, was explained 
via prehistoric European and Near Eastern colonization into the area, which reinforced 
the idea of European migrants as superior carriers of culture and civilization into a region 
(Fagan 1981; Härke 1997:64–65, 1998:22; Chirikure 2020:8–11). The same sentiments 
were applied in North America, for instance to the “Mound Builder” culture (Adams et 
al. 1978:497–498; Fagan 1981:43–44). In fact, migrationist explanations in this period, 
as they were applied to the emerging fields of prehistoric archaeology, comparative linguis‑
tics, and comparative racial studies, fell largely in line with both evolutionary and biblical 
models of change, lending biblical models in particular “a broadened scope and a new guise 
of empirical respectability” (Adams et al. 1978:484). In reality, however, little attempt was 
made to infer human behavior from artifacts and their respective contexts, or offer any real 
demonstration of how specific artifacts related to specific stages of cultural and technologi‑
cal advancement (Trigger 2006:209). 

As mentioned above, there was also emerging in this period a growing tendency to 
equate specific classes of artifacts with cultural groups, a tendency that emerged from grow‑
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ing nationalist identities coupled with broader interests in cultural diffusion in the social sci‑
ences, and that aided archaeologists in explaining variation in time and space across Europe 
(Kroeber and Kluckhohn 1952; Eisenman et al. 2018:6). These new orientations resulted 
in a type of historical particularism known as the culture history paradigm in archaeology, 
which took precedence in the first half of the twentieth century, although unilinear evo‑
lutionary schemes still persisted in archaeological accounts that increasingly attempted to 
map out zones of archaeological “cultures” across continents (e.g., Holmes 1914). Culture 
history, which still pervades archaeological thought today (see below), equates groupings of 
material remains with actual cultural and ethnic groups. Vere Gordon Childe characterized 
these associations in The Danube in Prehistory: “We find certain types of remains—pots, 
implements, ornaments, burial rites, house forms—constantly recurring together. Such a 
complex of regularly associated traits we shall term a ‘cultural group’ or just a ‘culture’ ” 
(1929:vi). Yet, like unilinear evolutionism, culture history still utilized migration to explain 
changes observed in an assemblage of artifacts, particularly changes that appeared to be 
sudden (Adams et al. 1978:483, 498–499). The grand syntheses produced, from Oscar 
Montelius (1843–1921) to Childe (1892–1957), argued that cultural and technological 
developments moved via diffusion and migration from the Near East into Europe, a model 
that came to be known as ex oriente lux (“light from the east”).5 Like earlier racist ideas 
about human development, this paradigm, which tended to view certain areas and groups 
as founts of innovation, fueled belief in European superiority in wake of the colonization 
of Africa, the Middle East, and the Americas (Blaut 1987:30). In Childe’s view especially, 
with his clear equation of archaeological cultures with ethnic groups (1925 and especially 
1929:vi-viii; see Meheux 2017), Europeans were seen to have adopted technological ideas 
from the East only to adapt them into heightened innovative forms (1925:xiii), a sentiment 
shared with the earlier accounts of Montelius. Other European archaeologists, particularly 
from the German‑speaking regions, were determined to see the lux as coming from Europe 
itself, and so promulgated the notion of Aryan peoples descending from the north as culture 
carriers into the rest of Europe, rooting the genetic basis of culture in blood and not territory 
(Kossinna 1911; Schuchhardt 1919; see Trigger 2006:228–229; Härke 1997:63–64). The 
use of archaeology to bolster claims to cultural superiority was brought to extremes under 
the Nazi use of Gustaf Kossinna’s Siedlungsarchäologie (Kossinna 1911), a paradigm that also 
influenced Childe’s concept of archaeological cultures, although Childe later moved away 
from Kossinna’s “Nordic myth.”6

World War II brought several changes to Anglophone and broader European archae‑
ological thought. The Second Science Revolution in the 1950s and ’60s largely retreated 
from culture history approaches and their stress on diffusion and migration, at least for 
British and American archaeology. The post–World War II revolutions in scientific dating 
and the rise of the New Archaeology, or processualism, in the Anglophone world resulted, 
over the 1950s, ’60s, and ’70s, in turns to more internal processes of adaptation to gener‑
ate universal laws concerning the operation of human societies (e.g., Renfrew 1972). The 
higher chronologies of European prehistory afforded by new scientific dating in the 1950s 
and ’60s, and the general amassment of archaeological data, allowed more room to argue for 
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slower processes of internal evolution (Hakenbeck 2008:14). Migration, often simplistically 
modeled as quick, sweeping waves (or invasions) of peoples into a given territory, could be 
not so much refuted as ignored as a historical explanation that did nothing to explain adap‑
tive or evolutionary processes (Clark 1966:173; Cabana 2011:20; Härke 1997; Anthony, 
this volume). Culture history’s tendency to present archaeological cultures as monolithic, 
bounded, and univariate was criticized as descriptive and simplistic (Binford 1965; Rowe 
1966).7 Furthermore, the rise of cultural ecology was seen as the most secure model for 
explaining development and change through a cultural system’s (multilinear) evolutionary 
adaptations to environments (Steward 1955).8 Processualism’s influence continues to be 
pervasive, especially in the wariness toward assuming large movements of people, which 
has persisted into the 1990s and 2000s, even as migration has come back into focus (Härke 
1997:62).

Conversely, in Central Europe, archaeology turned to more antiquarian tendencies 
of collecting and classifying material remains. In the German‑speaking world in particular, 
archaeology’s post–World War II retreat from political and nationalist discourses tended to 
sustain abstract and undertheorized equations of artifact assemblages with ethnicity, but 
from a more neutral sense than earlier hyper‑nationalist perspectives (Rieckhoff 2007:9; 
Burmeister 2013; Hofmann and Stockhammer 2017:6–7; Eisenmann et al. 2018:7). In 
German‑speaking archaeology, therefore, migration continued to be invoked uncritically 
as an explanation for culture change into the 1990s, when new conversations surround‑
ing acculturation emerged.9 Indeed, even despite the continuing impact of processualism 
and the countermovement, post‑processualism, on the Anglophone world, culture history 
remains pervasive into the twenty‑first century in archaeological thought and continues to 
influence scientific and interpretative frameworks, as will be discussed below.

With the countermovement known as post‑processualism beginning in the 1980s and 
its focus on individual agency and subjective experience, migration was slow to reemerge 
within archaeological agendas (van Dommelen 2014:479). A number of studies before and 
during this period, however, focused on articulating the spread of farming (Ammerman 
and Cavalli‑Sforza 1971, 1973—see Anthony, this volume) and the links between farming 
and the movement of Indo‑European speakers (Renfrew 1987, 1989, 1992) kept migra‑
tion in the picture.10 These large studies also began to incorporate genetics data into their 
models, although there were significant drawbacks in early attempts to properly extract 
and authenticate aDNA from human remains (e.g., Ammerman and Cavalli‑Sforza 1984; 
Renfrew 1992; Boyle and Renfrew 2001; see Eisenmann et al. 2018:2). The diversity of 
interpretative viewpoints in post-processual archaeology, which stressed multivocality and 
multiple levels of explanation (Hodder 1987), widened the scope for migration to reemerge 
(Cabana 2011:11)—this time as a subject of study in its own right. Kristian Kristiansen 
(1989, 1998) and David Anthony (1990) called for a return to migration as a systematic 
and predictable component of human behavior (Anthony 1990:908), which could be stud‑
ied within broader social structures and historical and evolutionary contexts (Kristiansen 
1989:212; Anthony 1997). Migration thus rematerialized within scholarly agendas over the 
1990s (e.g., Champion 1990; Anthony 1992; Cameron 1995; Chapman and Hamerow 
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1997; Bellwood and Renfrew 2002; Kristiansen and Larson 2005). While the conversation 
has often focused on the use of explicit methods to identify migrations in the archaeolog‑
ical record (Burmeister 2000; Yasur‑Landau 2010, 2011; van Dommelen 2014:479), the 
rise of multiple types of stable isotope analysis, new data analysis techniques, and, most 
recently whole genome sequencing (Anthony and Brown 2017; Kristiansen et al. 2017), 
have expanded our methodologies enormously. As Kristiansen argues (this volume), science 
revolutions have turned relative knowledge into absolute knowledge, freeing up archaeology 
to ask new questions about data. As such, the role of social identity in archaeological migra‑
tion studies (see Cabana 2011:22–23 and Camaño, Porter, this volume) and the positioning 
of migration as a part of much broader and long‑term social and evolutionary processes is 
coming more into focus. I will return to these advances at the end of this chapter. In the next 
section, I consider new models of Mediterranean history, and how they might integrate with 
and strengthen the archaeological study of migration.

Migration and Mediterranean Connectivity

In the 1980s, scholars such as Colin Renfrew (1980), Stephen Dyson (1981), and Anthony 
Snodgrass (1985) articulated the disparities between Classical Archaeology and New 
Archaeology (processualism)—a disparity Renfrew termed the “Great Divide” (Renfrew 
1980). I will not belabor this point, but suffice to say, as the New Archaeology emerged in 
the 1960s, so did the disciplinary divides between what came to be known as anthropologi‑
cal archaeology, usually housed under anthropology in university departments, and classical 
archaeology, traditionally the domain of departments of classics, and closely associated with 
art history and the study of the Greek and Latin texts. Yet, as the New Archaeology was in 
full swing in the 1970s, a new paradigm was evolving within classics, often attributed to the 
great economic historian Moses Finley, who wrote his groundbreaking work The Ancient 
Economy in 1973. Finley, very much influenced by Max Weber and Karl Polanyi, stressed, in 
this work, the “cellular self‑sufficiency” of the Greco‑Roman worlds (Hopkins 1983:xi); in 
other words, he painted a picture of a world that saw little interregional movement or trade, 
where each farm, town, and region was largely self‑sufficient and produced everything that 
it needed. Although Finley was certainly not solely responsible for this, his work served to 
further isolate the Greeks and Romans from their neighbors to the north, south, east, and 
west, drawing sharp, defined boundaries around particular cultural groups. This approach 
was reminiscent of the tradition of culture history, demonstrating the persistence of this 
paradigm across many sects of archaeology.

The “Great Divide” of course was not as clean‑cut as the metaphor suggests: both 
anthropological archaeology and classical archaeology were and continue to be vastly diverse 
fields; nor can we assume a simple elision between “classical” and “Mediterranean” archae‑
ologies when this diversity is taken into account. The recent shifts within classics and Med‑
iterranean archaeology and history, indeed, have much to offer when it comes to building 
innovative theoretical paradigms of migration and mobility. Since the 1990s in particular, 
new models of Mediterranean history have taken form, signified in Nicholas Purcell and 
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Peregrine Horden’s The Corrupting Sea (2000). These approaches stressed the cultural fluidity 
and rampant economic, social, and ecological interconnectivity of humans across the Medi‑
terranean basin. The Corrupting Sea defied fixed boundaries, chronological and cultural bar‑
riers, and any conception of human groups as cellular, self‑sufficient entities with their own 
destinies. Although it drew from the much earlier work of Fernand Braudel (1949), Horden 
and Purcell’s work was nothing short of a paradigm shift in classics, one that opened the 
door to new interests in human mobility and migration in the Mediterranean world. This 
paradigm has of course seen its share of second‑wave criticisms, particularly those that cri‑
tique the paradoxically “static” and “timeless” nature of this interconnectivity (Morris 2003; 
Broodbank 2013; Concannon and Mazurek 2016:8–9; Manning 2018:87–88), which in 
some instances continued to be plagued by simplistic and unidirectional movements of peo‑
ple and innovations (van Dommelen and Knapp 2010:3; De Angelis 2016, this volume). 
Most of all, these critiques call for more precise analytical categories and clearer understand‑
ings of the processes that produce, sustain, and alter these mobilities and interconnections, 
as well as the role of institutions, states, and economies in these processes.

The early twenty‑first century has indeed seen new techniques emerge within this 
paradigm, in particular the ever‑intensifying interest in network approaches for conceptu‑
alizing and modeling human connectivity (Malkin 2011; Knappett 2011, 2013; Tartaron 
2013; Collar 2013; Brughmans et al. 2016; Leidwanger and Knappett 2018; Greene and 
Leidwanger, this volume). These approaches have helped to move us past earlier critiques 
of interconnectivity’s “static” and “timeless” nature and envision more dynamic, multidi‑
rectional processes of interaction, which shaped the growth and trajectories of societies 
(Greene and Leidwanger 2019). Along with the interest in networks and the movement of 
innovations they allow through human actors (Collar 2013), a renewed focus on objects has 
emerged. In particular, scholars have stressed the agency of objects in structuring human 
interaction over long distances into “affiliation networks” and “communities of practice” 
(e.g., Lave and Wenger 1991; Gamble 1998; Knappett 2011; although see caveats in Kris‑
tiansen, this volume). Material culture is no longer solely used to identify human movement 
(e.g., van Dommelen and Knapp 2010), but to articulate the social processes and—increas‑
ingly—the social experiences behind that movement (Camaño, this volume). Within these 
shifts, other concepts and characterizations are being reconfigured, in particular modern 
ideas of ancient “colonization,” which in earlier decades tended to sustain simplistic models 
of cultural transfer and contact (De Angelis 2020; Kotsonas and Mokrišová 2019; Wal‑
lace 2018).11 Mediterranean historians and archaeologists are thus moving toward more 
sophisticated and integrative ways of accounting for both structure and agency within the 
paradigm of interconnectivity, which mirrors reorientations in the discipline of archaeology 
more broadly (discussed below).

I will not go so far as to say that the study of migration and mobility can heroically 
bridge any remaining “Great Divide,” but I will highlight the similar turning points in 
both anthropological and classical archaeology toward migration and mobility—namely, 
the period of the 1990s. I will also relate these developments to forces that stretch well 
beyond these two disciplines, namely, globalization, which has heavily influenced scholarly 
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agendas in the study of the past (Morris 2003; Hodos 2014, 2017). And, in a related sense, 
we might look back on the 1990s as a time of critical self‑reflection of both disciplines 
and their colonial underpinnings as the interest in postcolonial studies intensified (Knapp 
and van Dommelen 2010:1; van Dommelen 2012:402–403), interests that were in many 
ways responding to the often‑insidious effects of globalization (During 2000). The colo‑
nial substructures of the discipline have come into clearer focus in the twenty‑first century 
as researchers grapple with the continuing use of the past to both bolster and challenge 
modern ideological stances, including in the arenas of migration and immigration (Padilla 
Peralta 2015a, 2015b, 2017). The renewed interests in migration and mobility also bring 
new light to peoples previously marginalized in scholarship (e.g., Kennedy 2014; Cameron, 
this volume). The reemergence of migration studies, once the explanatory device used by 
the researcher to deny certain groups any notion of agency or evolution, thus offers ways to 
move beyond static and one‑sided ideas of cultural transmission and dominance, given the 
proper use of reflexive, ethical, and data‑driven models.

A Migration‑Centered Worldview: Caveats and Opportunities

If the earlier scientific revolutions of the mid‑twentieth century strained the interest in 
large‑scale human movements, the current scientific revolutions—in aDNA, isotope, and 
data analysis—are doing the opposite. Since the 1990s we have been moving, more and 
more, to a migration‑centered worldview of human history, a view that sees mobility and 
migration as fundamental, constant features of human development and adaptation over 
the long term. This model, while releasing us from past paradigms that used migration 
almost solely as an explanation for culture change, presents new challenges to archaeolo‑
gists, historians, anthropologists, and geneticists, not least those that involve teasing out, 
magnifying, and modeling the entangled causes, processes, and consequences of human 
movement and developing new interdisciplinary frameworks to characterize the realities of 
migration and mobility.

Culture history, and the use of archaeological cultures as a heuristic device for charac‑
terizing past societies in general, still looms large, for instance (Roberts and Vander Linden 
2011:2; Furholt 2018:160; Crellin and Harris 2020:38; Cameron, this volume). The cul‑
ture history paradigm and its influence over archaeological understandings of migrations 
has been a persistent and pervasive shaper of emerging discourses (Hakenbeck 2008:13) 
Many recent approaches to migration still fall into the trap of equating ethnicity with lan‑
guages and material culture and reducing complex migration processes to “arrows on maps” 
(Hakenbeck 2008:16). The culture history approach thus persists in simplistically char‑
acterizing migrations as mass movements of people that replace the host population in a 
given territory, defined and proven through changes in material culture (e.g., Brace et al. 
2018—see Crellin and Harris 2020:39–40 and Anthony, this volume). Cabana (2011:23) 
emphasizes the continuing knotty issue of equating migrations with cultural change: “A 
presumed tie between migration and culture change is usually the default starting point for 
archaeological migration studies. . . . We assume to know the nature of the relationships 
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among migration, material remains, and the archaeological record. In reality, however, we 
do not know that any of these relationships exist” (also Harper, this volume).

aDNA, especially whole genome sequencing, has certainly revealed important cor‑
rectives to previous assumptions (e.g., Allentoft et al. 2015; Haak et al. 2015; Mathieson 
et al. 2015; see also Vander Linden 2016; Krause and Haak 2017; Furholt 2018, with 
responses; Gokcumen 2018). Has genome sequencing, however, “surpassed the toolkit of 
archaeology” (Reich 2018:xx) in terms of what it reveals about cultural and social change 
in the deep past? Omer Gokcumen (this volume; Taskent and Gokcumen 2017) offers the 
insightful reminder that, as with the relationships between human groups and material 
culture, there are no clear “across‑the‑board” correlations between genetics and cultures, 
whether we define cultures through human groups or assemblages of artifacts. Or, as Marc 
Vander Linden (2018:187, this volume) sums up, “The difficulty lies when one attempts 
to translate biological relatedness in social terms, materialized by archaeological artefacts.” 
Genomic studies indeed have been criticized for lacking archaeological rigor, for assum‑
ing an equation between biological groups, material culture, and complex identities, and, 
consequently, for treating migrations in the same, simplistic manner as the culture history 
paradigm. Furholt (2018:165) has noted the continued treatment of human movement in 
genomic studies as univariate, bounded phenomena, “reduced to a binary choice between 
migration and diffusion,” and thus our ignorance of the wide range of mobilities, social 
processes, and other contributing factors subsumed under the concepts of migration and 
diffusion continues (see Leppard, this volume). The identification of genetic changes in 
the archaeological record has also been catapulted into catch‑all explanations for intricate 
social and technological changes such as the spread of farming, such that Crellin and Harris 
have recently asserted that aDNA papers in archaeology “presage a return to older forms 
of thinking,” namely, culture history (2020:41). Furthermore, the politicizing of aDNA in 
recent months and years (Gannon 2019; Hakenbeck 2019; Frieman and Hofmann 2019) 
has demonstrated that scientific methods are no safer than older culture‑historical tech‑
niques when it comes to appropriation and misrepresentation of ancient data via modern 
ideologies of ethnicity and identity (Furholt 2018:171). The consensus from scholars work‑
ing with diverse geographical regions and populations is uniform. We need to apply social 
theory and proper archaeological and anthropological agendas to understand the myriad 
complex social and cultural processes behind migration and avoid positivistic and oversim‑
plified interpretations of our data (Müller 2013; Hofmann 2015; Burmeister 2017; Furholt 
2018, 2019; Anthony, Barnard, De Angelis, Camaño, Cameron, Gokcumen, Kristiansen, 
Vander Linden, Yasur‑Landau, this volume).

Yet, as Eisenmann et al. have noted, the mass accrual of new genetic data “has not 
been matched by the development of a theoretical framework for the discussion of ancient 
DNA results” (2018:1)—in other words, method is outstripping theory. Crellin and Harris 
(2020) suggest one of the main sources of tension is the binaries drawn between nature 
(DNA) and culture (material remains) and the supposed need to map one cleanly onto the 
other, especially by testing archaeological models against seemingly solid, unambiguous, 
and verifiable genetic evidence. In reality, such binaries between nature and culture do not 
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exist either now or in the past, just as one human group or identity cannot be cleanly sepa‑
rated from another; nor can scientific approaches remain tidily detached from interpretative 
ones (McCoskey 2018). Crellin and Harris call for relational, multiscalar, and posthumanist 
approaches that can grasp the messiness and complexities of information about the past 
from interdisciplinary perspectives. This relational importance is key, and if we are to better 
conceptualize and model human movements, we cannot divorce these from things and 
environments. Hans Barnard (this volume), quotes Woolford and Dunn (2014:125), who 
state: “The boundaries between bodies, tools, and the environment are fluid and dependent 
upon relationships more than materials.” The challenge of integrating new techniques and 
evidence into archaeological work is coming into clearer focus, and indeed requires the 
redrafting of paradigms that stretch far beyond the discipline of archaeology. The charac‑
terization of migration must be understood as part of an endlessly intricate web of relations 
between human, things, identities, and environments: aDNA is but one of many tools to 
grasp these complexities.

Zubrow et al. (this volume) suggest that we are working on the “transition line between 
processual and post‑processual archaeology.” Yet, this transition line must bring us back not 
to old frameworks but toward paradigms that more accurately characterize the reality of 
human movement, entangled as it is within broader social processes (Yasur‑Landau, this 
volume). In Kristiansen’s words (this volume), “The third science revolution allows the rein‑
troduction of a new interdisciplinary social, science‑based theory of history and human 
behavior based on the material conditions of life.” Given the criticisms of “first‑wave” inter‑
pretations of genomic data discussed above, Kristiansen’s argument positions us to build 
frameworks that incorporate micro- and macrodynamics of the organizing forces of society 
understood through material culture and language. We are now better able to study and 
conceptualize human movement as a fundamental part of these social strategies and institu‑
tional structures, not some outside force or event (Anthony, this volume). In sum, culture 
history’s tendencies to incorporate migrations into historical models and processualism’s 
reasons for excluding them are both no longer valid.

We are also no longer simply looking at cultural (or genetic) change, but also con‑
tinuity, as advocated by Cabana (2011) and earlier post‑processual models (e.g., Hodder 
1987). Continuity in particular encompasses the broader environmental, social, and cul‑
tural dynamics that direct the trajectories of human development and change over the long 
term: 

The problem here has been the failure to identify continuity with change as social‑sym‑
bolic processes.  .  .  . An alternative approach is to examine the ways in which similarity 
and difference, continuity and change, are constructed through material culture, and to 
interpret the way in which these constructions play a role in the dialectical relationship 
between structure and event. [Hodder 1987:8]

Paradoxically, continuity does not entail predictive evolutionary models à la processualism 
that erase human agency. Instead, continuity requires us to incorporate both structure and 
agency into our analyses of human movement, subsumed under models such as complexity 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



14	 Megan J. Daniels

theory, which can combine unpredictable (individual and group) variability with enduring 
constraints, or “attractors,” such as cultural and ethnic affiliation, that direct societies’ adap‑
tations over the long term (Bintliff 2006:187). Evolutionary models, just as they were a part 
of the First and Second Science Revolutions, also have their role to play this time around 
(see Kristiansen, this volume, Figure 2.1). When used properly they can, in John Bintliff’s 
words (2006:187), “nullify the supposed incompatibility of processual and post‑processual 
approaches to the human past,” and allow us to characterize the complex social processes 
that direct and result from human movement, from the individual to society. Migration is a 
part of human adaptive strategies (Leppard 2014; Weninger and Harper 2015) yet can be a 
catalyst for new sociocultural formulations and even higher cognitive complexity (Barnard, 
this volume). As these new scientific techniques free up archaeologists to ask new and better 
questions about their data, the evolutionary role of migration in social complexity will cer‑
tainly come more into focus (see Vander Linden et al., this volume). 

The Scope of the Volume

The papers in the first section of this volume, “New Data and New Narratives,” synthesize 
scientific, social scientific, and humanistic data and evaluate the new models of historical 
and social development that we need to consider in light of new evidence. As is clear from 
this section, all of these papers focus on European prehistory, and in particular the Final 
Neolithic and Early Bronze Age groups from the Pontic steppes, the Yamnaya people, which 
were shown through recent genetic studies (Haack et al. 2015; Allentoft et al. 2015) to have 
migrated into northern Europe. These 2015 studies using whole genome sequencing from 
these regions were revolutionary in their findings, yet also subject to “first wave” criticisms, 
as noted above (e.g., Furholt 2018; Crellin and Harris 2020), and the chapters that deal 
with these phenomena answer to these criticisms in different ways. Both Kristian Kristiansen 
and David Anthony, who were a part of the research teams that analyzed the genomes that 
demonstrated the Yamnaya steppe origin for much of the European Corded Ware culture, 
reveal the complex social processes involved in these movements. While earlier reactions 
to these findings justifiably included concern and caution toward being overly simplistic 
and positivistic with this new genomic data (e.g., Furholt 2018), Kristiansen and Anthony 
demonstrate how genomic, isotopic, and archaeological evidence can be synthesized to tease 
out the multiple processes that arise out of and drive human movement. Anthony frames 
his paper largely around countering the continuing ideas of migrations as singular events or 
invasions (a characterizing stemming largely from the work of Gimbutas), while Kristiansen 
builds on these findings to suggest new theoretical models of migratory expansions applied 
to European and Mediterranean prehistory as a whole. Omer Gokcumen’s paper in this 
same section helpfully introduces the tools of genomics to archaeologists and historians, 
highlighting its impact on research into human origins and providing further caveats on 
how we correlate genetic signatures with concepts such as nationality, culture, and ancestry. 
Gokcumen emphasizes especially that genetic research, rather than providing clean defin‑
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itive answers, often demonstrates that our original questions and assumptions—e.g., the 
“spread” of farming—were too simplistic.

The next section, “Migrations: Visible and Invisible” analyzes ancient migration stud‑
ies from a different angle, that of the individuals and groups that we miss if we continue to 
employ inadequate narratives, methodologies, and interpretations. Franco De Angelis’s paper 
in this section cautions that we risk perpetuating one‑dimensional narratives of movement 
and transfer if we do not take data‑driven interdisciplinary approaches that assess not only 
the processes but also the outcomes of ancient migrations and the role of host populations. 
De Angelis investigates the polarizing historical narratives and methodologies that have been 
applied to the sociocultural developments of the pre‑Roman western Mediterranean. These 
narratives largely mirror the earlier culture history‑versus‑processualism standoff, with one 
side arguing for cultural stimuli from outsiders, the other arguing for local, internal processes 
of development. De Angelis argues for deeper nuancing of our narratives driven by emerging 
data to capture the role of migration in cultural transfer and change. Catherine Cameron’s 
chapter, “Captives: The Invisible Migrant,” challenges our generalizing view of population 
movement as an intentional process linked to economic concerns through ethnohistoric 
and ethnographic accounts of captives, particularly their roles in cultural networks. Forced 
migration is garnering more attention in archaeological studies (Cameron 2016; Hamilakis 
2017; Driessen 2018), and Cameron reveals a remarkable variety of social processes and 
strategies in the forced movement of peoples across different societies, and importantly their 
influences and roles within those societies, all of which further textures our archaeological 
interpretations and nuances new data emerging form isotope and genetic studies. Ultimately, 
Cameron’s work moves us past migrations as faceless “events” and into the lived experiences 
of captives and their influences on past societies.

The next chapter, by Elena Isayev, asks the important question: “At what point does 
one’s presence as an outsider become visible?” Using a number of case studies from the 
Roman‑period Mediterranean, Isayev demonstrates the significant gaps in our knowledge 
of the shape and scale of movement when we rely on traditional methods for studying 
migration (e.g., inscriptions and material culture), arguing that social factors such as status 
played a key role in the (in)visibility of migration. Both Cameron and Isayev emphasize the 
undeniable importance that aDNA and isotope analyses will have on our interpretations 
of the processes of migration as they are employed with increasing frequency (see Killgrove 
and Montgomery 2016). Likewise, the final chapter in this section, by Assaf Yasur‑Landau, 
comprehensively assesses the scientific revolution’s impact on the archaeology of the Levant. 
Taking a harbor scene from a New Kingdom Egyptian tomb as his point of departure in 
signaling previously ignored manners and scales of human movement, Yasur‑Landau’s chap‑
ter calls for a “unified model of interaction” that incorporates the whole range of mobility 
“events” within a “wider interaction continuum,” allowing for more inclusive models of 
human movement.

The section entitled “Computational Models of Migration” presents several new sta‑
tistical and mathematical methods of identifying and characterizing migrations. The first 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



16	 Megan J. Daniels

chapter in this section, by Marc Vander Linden et al., presents an agent‑based model to 
predict the effects of migrating populations on cultural diversity through a series of simula‑
tions. The authors test the predictions of their simulations through analysis of archaeolog‑
ical and zooarchaeological data from the western Balkans and Adriatic basin. Their model 
is not only widely applicable to a number of archaeological scenarios (and thus testable), 
but, importantly, demonstrates a method of characterizing the complex interrelationships 
between migration and cultural variability, revealing the multiphase characteristics of both 
of these phenomena. Thomas K. Harper’s paper, “The Settlement Record, Paleodemogra‑
phy, and Evidence for Migrations in Eneolithic Ukraine,” introduces a mathematical model 
using paleodemographic data to chart the maximum possible limits of population growth 
in a given region to identify a means of pinpointing when migrations likely have or have 
not occurred. Harper’s model is a good example of a method that looks beyond changes in 
cultural (or genetic) components to characterize the shape of migrations in prehistory. The 
final chapter, by Zubrow, Diachenko, and Leavitt, presents a simulation model based on 
neo‑Malthusian population dynamics to predict migrations. This model takes into account 
not only top‑down population‑level dynamics, but also builds in human cognition (through 
perception of resource availability at both the origin and targeted area of migration). The 
models introduced in this section of the volume are applicable to a wide variety of case stud‑
ies, and aid us in characterizing migration as a social and cognitive process and not simply 
as an external, unpredictable event.

The volume’s next section, “Sociohistorical Models of Migration,” elaborates on 
human‑generated socioeconomic structures and identities that both constrain and enable 
human migration. The first paper in this section, by Aurora Camaño, combines the theoret‑
ical and methodological orientations within social anthropology with studies of the physical 
and cultural landscapes of migrants in Armenian Cilicia. Camaño calls for a social archaeol‑
ogy of forced migration, “which ultimately seeks to reconstruct past migrant narratives and 
the often‑overlooked societal impacts of mass displacement and resettlement.” Anne Porter’s 
chapter also considers the practice of identity in structuring human movements in the late 
Chalcolithic/Bronze Age Near East. Using several case studies including the Uruk expan‑
sion, Porter argues that specific aspects of identity could be reified and expressed materially 
to overcome the social fragmentation brought about by mobility, thus demonstrating the 
dynamic ways in which groups used material culture to reproduce social bonds over long 
distances. Finally, Elizabeth Greene and Justin Leidwanger’s chapter broadens the discussion 
to examine how geographies of routine, small‑scale mobility operated diachronically among 
various types of settlement on a single peninsula. Their paper is an important example of 
how recent interests in networks—in particular their ability to demonstrate how constant, 
local mobilities configured broader social, economic, and political development—will nec‑
essarily shape conversations moving forward. The chapters in this section show a fascinat‑
ing dialectic between human perception and action (reflecting the computational models 
described above), yet also weave in larger social structures and environmental constraints 
that shaped human movement and the social experiences of movement.

The final section is entitled “Migration and Complexity,” and looks forward (as it looks 
back in time) to the future of migration studies. “Assessing the Possibility of Trans‑Maritime 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Movement as a Constant?	 17

Mobility in Archaic Hominins” by Thomas Leppard, interestingly, focuses on non–Homo 
Sapiens movements across waters in both the eastern Mediterranean and regions around 
Southeast Asia. Tackling the question of whether over‑water mobility in archaic Homo 
indeed signified “complex, strategic, technologically advanced plans for maritime mobil‑
ity,” Leppard synthesizes and nuances interpretations of a number of data sets to argue 
that hominin mobility might have taken many forms quite distinct from the behavioral 
complexity we tend to associate with Homo Sapiens, which calls us to rethink assumptions 
between movement and complexity. Hans Barnard, in his chapter, “Homo mobilis: Inter‑
actions, Consciousness, and the Anthropocene,” examines how the study of human sen‑
tience, evolving from sensory input and associated motor responses, can help analogize the 
complex cognitive and physical abilities that migration induces in individuals and groups. 
Arguing for a need to synthesize new scientific data in broader interpretative structures, Bar‑
nard takes the nature of sentience as his framework for interpreting the outcomes of human 
movements across the globe, which amounted to “rapid and fundamental developments 
in human material and immaterial culture, their mental and physical abilities, as well as 
the world around them.” Barnard’s chapter presses us to recognize the evolution of human 
complexity as not located solely in neurological developments, but in individual and group 
movements that feed back into consciousness and intelligence, emphasizing migration’s 
fundamental role in human adaptation through time.

There are other aspects not captured in this introduction, which the volume either 
explicitly or implicitly addresses. Many papers explicitly utilize isotope data, yet no paper 
focuses solely on this topic (see Knudson 2011; Killgrove and Montgomery 2016). Isotopes, 
before whole genome sequencing became more accessible, were already demonstrating the 
amount of mobility in early European populations, and continue to contribute remarkably 
fine‑tuned analyses of individual and group movements (e.g., Frei et al. 2017). The concept 
of “mobility” over “migration” is another issue. Under older conceptualizations, migration 
might be considered a large‑scale “event,” while mobility might signify a more generalized 
“background noise” of everyday movement, or at the very least, denote the latent possibil‑
ities of movement. Often, mobility might be applied to certain types of populations (e.g., 
pastoralists) to distinguish them from sedentary ones, although this distinction has been 
problematized in recent years (Potts 2014; Porter 2016; see also Wendrich and Barnard 
2008). Hakenbeck proposes adopting mobility over migration as a more encompassing, 
“bottom‑up” concept that can subsume migration alongside other forms of movement 
(2008:19); this configuration may also work well within the paradigm of Mediterranean 
interconnectivity (see Kotsonas and Mokrišová 2019:218–219). Several papers in this vol‑
ume stress this background “noise” of mobility as a constant backdrop to human societies 
(Greene and Leidwanger, this volume), sometimes termed “micro‑mobility” (Porter, this 
volume), and underscoring a much broader interaction “continuum” of movement, from 
the micro to the macro scales (Yasur‑Landau, this volume). Greene and Leidwanger con‑
sider whether we can even separate out migration “events” from the backdrop of routine 
movements, and pose the question of whether migrations themselves should actually be 
considered as “large‑scale extensions of micro‑mobilities.” Unceasing mobility is thus com‑
ing into focus as the hidden hallmark of all human cultures (Greenblatt 2009). Given the 
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various scales and periods encompassed in this volume, no strict separation of migration 
and mobility is offered—the focus is on, rather, the proper interdisciplinary and interpreta‑
tive frameworks that can move us toward more balanced treatment of human movement as 
a fundamental component of our development—physical, cultural, and otherwise. 

Finally, the term modeling in the volume title deserves some comment. The current 
science revolution incorporates not only advances in genetics and isotopes but also in data 
manipulation, and these methodological leaps are certainly reflected in the computational 
models section of this volume, which brings various forms of archaeological data into new 
means of hypothesis testing on migrations. Yet “modeling” insinuates much more than 
incorporating computational techniques, extending to sociohistorical understandings of 
how humans move and interact, to the human migrants that we have missed with older 
models, and finally to our very ontological understandings of human‑thing‑environment 
relations (Crellin and Harris 2020). To this end, the sections in this volume on inclusive 
histories, sociohistorical models, and migration and complexity all push us to conceive of 
more encompassing research agendas to characterize and understand movement. Migration 
might be conceived of as physical movements of humans from one place to another, but 
on a deeper level it should press us to recognize movement and mobility as basic organiz‑
ing forces of human and all earthly reality, as hidden as it often seems within that reality 
(or denied by certain members of that reality). As Stephen Greenblatt puts it (2009:250), 
“Indeed one of the characteristic powers of a culture is its ability to hide the mobility that 
is its enabling condition.” If new scientific techniques and historical models can accom‑
plish anything in regard to ancient migration studies it should be to undermine any resid‑
ual notions of purity and boundedness that society attempts to perpetuate, and to build 
migratory processes into the very biological and cultural scaffolding that comprises human 
societies (Shah 2020). This is not to do away with large‑scale narratives or discussions of 
identity, which are ongoing cultural forces with very real consequences, but rather to base 
those narratives and identities on candid recognitions of flux, heterogeneity, and complex‑
ity.12 This candid recognition must be at the heart of modeling migration and mobility and 
of cultivating a migration‑centered worldview of the human past and present.

“no vestige of a beginning, no prospect of an end”

It seems apt to end by quoting the concluding words of chapter 1 of Theory of the Earth by 
James Hutton, a work that set in motion the First Science Revolution.13 Our history begins 
with movement, and, despite the steep changes our planet faces in the coming decades, human 
movement will remain a constant. What will not remain constant are our illusions of cultural 
and ethnic boundedness and uniformity: these will shift, for better or for worse. Renowned 
anthropologist Michael Herzfeld (2007), for instance, has written on the idea of a European 
cultural identity that threatens to become ever more divisive, parochial, and implosive as long 
as it attempts to carve out a purist cultural agenda against the inevitable waves of transforma‑
tion that are continually emerging. He has also suggested that, within this crisis of identity, 
anthropology can self‑reflexively rise as a counterweight to these damaging notions or it can 
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remain invisible in these debates (Herzfeld 2016; 2018). I would extend this responsibility to 
archaeologists as well, as other have done. Martin Furholt, for instance, cautions against the 
blurring of genetic descent and cultural identity (2018:171): “By integrating such residues 
of Kossinna‑like ethno‑essentialism and biologism, whether intentional or not, into mod‑
els of population history that are combined with cutting‑edge scientific methods, we run 
into the danger of providing supposedly scientific support for political forces who build their 
demagogies on exactly those assumptions about the nature of societies, ethnic identities, and 
biologic relatedness.” Furholt’s warnings hearken ominously back to characterizations of nine‑
teenth‑century migrationist arguments that lent the entanglement of unilinear evolutionism 
and biblical models of society “a broadened scope and a new guise of empirical respectability” 
(see also Hakenbeck 2019; Crellin and Harris 2020). The emergence of new methodologies 
and paradigms has indeed been nothing short of disruptive for archaeology; likewise, migra‑
tion itself works as a disruptive force to our ideas of clear‑cut borders, well‑defined identities, 
and static ways of being (Tsuda and Baker 2015; Lightfoot 2015). Yet such disruptions con‑
tain opportunities for truer, more reflexive, and realist models of the human past and present. 
Above, all, they undermine narratives of exclusion, and illuminate a very basic truth of human 
existence: that we evolve not as neatly defined groups, but through constant movement and 
adaptation to new environments, whether physical or cultural.
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Notes

1.	 See also Annius of Viterbo’s spurious Antiquitates Variae (1498), which positioned biblical 
and Near Eastern peoples as colonizers of Italy, specifically the Etruscans (Stephens 2013). 
I thank Damiano Acciarino for drawing my attention to these antiquarian sources.

2.	 For instance, as witness in Friedrich Schiller’s Allgemeine Sammlung historischer Memoires, 
XXIX. See Burmeister 2016:48–49 and note 32.

3.	 The “origins” of various indigenous groups would continue to be a concern for non‑Indig‑
enous researchers for centuries: S. Percy Smith, for instance, argued in the early twentieth 
century from oral accounts that the Maori peoples of New Zealand migrated across the 
Pacific from India. Following their migration to New Zealand, Smith portrayed their culture 
has having essentially remained static for centuries (Trigger 2006:193–194), an assertion 
reminiscent of broader European colonialist mentalities toward Indigenous peoples around 
the world.
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4.	 E.g., Warsae and Thomsen in Denmark (see Randsborg 2000).
5.	 On the distinctions between diffusion and migration, see Adams, Van Gerven, and Levy 

1978:484–486 (also Hakenbeck 2008:11).
6.	 In addition to rejecting Kossinna’s model as a “Nordic myth,” Childe would come, in the 

Fourth Edition of The Dawn of European Civilization, to abandon certain assumptions about 
migration’s role in technological change in favor of Soviet ideas of internal development, 
although he never completely relinquished diffusionism (Meheux 2017:98).

7.	 Although in certain functionalist interpretations diffusionism was still allowed for, albeit 
with certain limitations, and it could not compete with the comprehensive explanatory 
power of cultural materialism and systems theory (Haas 1977).

8.	 See also Härke (1997; 1998:23–24) and Kristiansen (1989) on the “immobilist” views of 
mid‑twentieth‑century Soviet and British archaeology. Note also that Processualists such 
as Lewis Binford built human mobility into their evolutionary models, particularly as part 
of the adaptive tactics of hunter‑gatherers (e.g., Binford 1980; 2001; also Kelly 1983). I 
thank Christopher Troskosky for drawing my attention to this point.

9.	 See Härke 1997, who traces the historical and political reasons for the persistence of migration 
as an explanation for culture change in twentieth‑century German‑speaking archaeology. 
Härke contrasts Germany’s history of displacement, immigration, and constantly changing 
borders with Britain’s island status and increasing turn toward immobilism and acculturation 
(the “elite dominance model”) as explanations for culture change. Cf. Burmeister 2013:230: 
“Der Grund hierfür ist weniger in der Migrationserfahrung der nationalen Gesellschaften 
zu suchen  .  .  .  als in den interpretationsleitenden Forschungsparadigmen der jeweiligen 
Archäologien.”

10.	 See also Bellwood 1984–1985 and 1991 for the south Pacific. See discussion in Hakenbeck 
2008:15–16.

11.	 See De Angelis 2020 on the application of migration, mobility, and diaspora studies to 
the ancient Mediterranean world, particularly in French‑speaking scholarship.

12.	 These models relate to assemblage thinking (Jervis 2018), outlined in relation to aDNA 
studies by Crellin and Harris (2020), yet derive from the philosophical school known as 
Process Philosophy. This school, dating back to the sixth‑century BCE philosopher Her‑
aclitus and championed in the twentieth century most explicitly by the mathematician 
and philosopher Alfred North Whitehead, sees reality in a perpetual and dynamic state of 
becoming.

13.	 This work was originally published in 1788 in Transactions of the Royal Society of Edinburgh. 
An expanded version, in two volumes, later appeared in 1795.
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Chapter Two

Toward a New Prehistory

Re‑Theorizing Genes, Culture, 
and Migratory Expansions

Kristian Kristiansen

Abstract  This paper introduces a theoretical framework for explaining different 
forms of migratory expansions and how they relate to the genetic, cultural, and 
environmental changes during the fifth–first millennium BCE. Three forms of 
migratory expansions are proposed: community‑based farming colonization, pastoral 
male‑dominated migrations, and finally, conquest migrations for new land. Forces 
of change, as well as mechanisms of cultural inclusion and exclusion are outlined. 
Finally, the future of the third science revolution and its effects is discussed.

The Third Science Revolution in Archaeology

Right now archaeology is experiencing its third science revolution (Kristiansen 2014).1 
Common to all three revolutions—the Darwinian revolution introducing to archaeol-

ogy principles of stratification, deep time, and evolution (1850–1860), the C14 revolution 
introducing absolute dating (1950–1960), and now the DNA revolution introducing to 
archaeology prehistoric population genomics and migrations (2010–2020)—is the trans-
formation of previous relative knowledge to absolute knowledge.2 In doing so they freed 
intellectual resources to be spent on explaining change rather than describing and debat-
ing it (Figure 2.1). Thus, prior to the C14 revolution, most archaeological resources were 
poured into the classification and relative dating of prehistoric cultures. Beyond the safe 
dates of written sources one had to project back in time the supposed length of time peri-
ods, based on stratigraphy and typology. As we now know all prehistoric periods earlier 
than the Bronze Age were much older than anticipated. Once the C14 revolution unfolded 
and thousands of dates established safe chronologies, intellectual resources could instead be 
spent on explaining change, leading on to New Archaeology and what followed. Thus, these 
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science revolutions were also intellectual revolutions propelling archaeological theory and 
interpretation forward.

Now once again, with the breakthrough of modern next-generation sequencing of pre-
historic genomes since 2010, it has turned out that our understanding of cultural changes 
prior to the Iron Age was basically wrong. Major migrations were responsible for large‑scale 
cultural changes in Neolithic and Bronze Age Eurasia (Allentoft et al. 2015; Haak et al. 
2015; Olalde et al. 2018). We were thus ill prepared for the DNA revolution, even if ten 
years of strontium isotopic tracing of mobility had warned us that prehistoric societies were 
more mobile than we had thought. Some, such as David Anthony and myself (Anthony 
1990; Kristiansen 1989), and, later, Burmeister (Burmeister 2000), made attempts to rein-
troduce a theoretical framework for migrations. Also, a series of dissertations were devoted 
to the question of migration in the German‑speaking world, without coming to clear con-
clusions (Andresen 2004; Prien 2005). In our 2005 book, “The Rise of Bronze Age Society,” 
Thomas B. Larsson and myself presented a theoretical framework for understanding the role 
of travels during the Bronze Age, much inspired by the works of Mary Helms (Kristiansen 
and Larsson 2005:chapters 1–2). Thus, mobility was increasingly accepted as an import-
ant factor in prehistoric societies, especially during the Bronze Age. However, mainstream 
archaeology had not yet taken onboard the theoretical and interpretative implications of 
migrations playing a major role in prehistory—that is, until now. Migrations and mobility 
can now be scientifically documented. They have been converted from relative to absolute 
knowledge. But knowledge and interpretation are not the same thing.

Figure 2.1. The three science revolutions in archaeology and the accumulating conver-
sion from relative to absolute knowledge in tandem with the accumulation of archaeo-
logical data.
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The Challenge in Front of Us

Therefore, the challenge in front of us is to develop better theoretical frameworks for under-
standing the relationship between genetic and cultural change, and in addition develop 
better frameworks for the collaboration between archaeology and genetics. This has been 
pointed out in several recent debate papers (Callaway 2018; Eisenmann et al. 2018; Furholt 
2018; Ion 2017; Kristiansen 2019; Sørensen 2017a). A theoretical reorientation should 
aim at combining the micro and the macro perspective; things, humans, and societies—as 
genetics and strontium analysis allows this kind of resolution (Frei et al. 2015 and 2017; 
Kristiansen et al. 2017)—as well as large‑scale C14 dating programs of individual sites 
(Whittle 2018). However, I wish to reintroduce humans, their social institutions, technol-
ogies, and cultural environments as driving or constraining factors, rather than mystifying 
things as agents. A materialist Marxist perspective allows us to understand that things are 
not what humans envision them to be. This perspective refers to Marx’s concept of fetish-
ism. A fetish is an object believed to have supernatural powers. Marx coined the concept 
to characterize money and markets in early capitalism as fetishism, since liberal economists 
ascribed to them an inherent supernatural, or self‑regulating power that according to Marx 
was demonstratively derived from human actions based on the relationship between pro-
duction, distribution, and consumption (Marx 1953/1974:introduction). By not including 
the value of labor in the equation, profits seemed magically to arise from market demands 
and price differences rather than from labor (Marx 1953/1974). Marx spent much of his 
later life in a partly failed attempt to demonstrate scientifically how this economic system 
worked, in order to unfold its laws (Liedman 2018). The point I wish to make here is that 
in much the same way we can attribute fetishism to modern thing theory and posthuman 
theories (Hornborg 2016). According to Hornborg, fetishism in this wider definition rep-
resents a false attribution of power—“the displacement of responsibility—to objects within 
networks of social relations where the political agency of humans is not apparent” (Horn-
borg 2016:172, note 13). 

Thus, when critically compared with Marxist materialism, the so‑called New Materi-
alism in archaeology (Witmore 2014), anthropology, and cultural theory (Coole and Frost 
2010) is rather a nonhuman‑based pseudo materialism, trapped in fetishism, and therefore 
unable to explain historical processes. In Global Magic Hornborg (2016:7) referred to this 
phenomenon as the abandonment of relationism, and thus the abandonment of human 
power and responsibility, effectively leaving explanations of global environmental problems 
to natural science. The third science revolution allows the reintroduction of a new interdis-
ciplinary social, science‑based theory of history and human behavior based on the material 
conditions of life. 

Basic to such a reinvigoration of social theory is an understanding of the primary 
role of institutions in organizing society and its power relations (Kristiansen and Larsson 
2005:chapter 1.2). Material culture and language make institutions possible; as they pro-
vide social identity and behavioral norms to groups, they provide a blueprint for action. 
Thus, by institutionalizing technology and economy through material culture imbued with 
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symbolic power (fetishism) social and religious networks organize production/distribution 
and allow for the manipulation of power. In Figure 2.2 I have summarized these relation-
ships. All relations originate in the social organization of the political economy through the 
manipulation of things infusing them with symbolic power, well explained by Alfred Gell 
(1998), thereby transferring power over things through prestige goods and sacred objects 
to power over people. This basic dynamic has been at work from the beginning of modern 
humans in the Paleolithic to the Industrial Age. Therefore, we can apply a general Marxist/
materialist theory for all human history since the Paleolithic, one that encapsulates the 
human condition from the individual to emerging World Systems (Figure 2.3). 

Following from this, political economies and their Modes of Production (Kristiansen 
and Earle in press) are always to be understood as exploitive, whether of environments or 
humans, and thus deeply embedded in contested social relationships. Modes of production 
specify how individuals access the economy to mobilize revenues to support and institution-
alize political power. Institutions thus organize production, circulation, and consumption, 
which form relations of production. A crucial theoretical concern is to describe how surplus 
labor and surplus wealth are generated and distributed, as this entails the dynamics behind 

Figure 2.2. Model of the basic organizing categories of society and their dynamics.
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both migratory processes and processes of hierarchization. They are dialectically related, 
as we shall demonstrate below and unfold according to a set of recurring circumstances 
through prehistory. 

With this as my starting point I shall look more closely into the nature of migrations, 
their organization, and driving forces.3 

Forms of Migratory Expansion and Mobility

Recent genetic and strontium evidence allows us to characterize different forms of expan-
sion more precisely, not least their genetic and demographic impact, as well as their social 
organization and interaction with local groups and communities over time (Amorin et al. 
2018; Knipper et al. 2017; Mittnik et al. 2019; Sjögren et al. 2020; Veeramah 2018). How-
ever, to distill various types of expansion and colonization demands a comparative analy-
sis of archaeological/anthropological cases. Here, I base myself primarily on the works of 
David Anthony (1997), Gosden (2004), Kristinsson (2012), and my own work, especially 
in Europe before History (Kristiansen 1998). In the following I delineate different forms of 
mobility and their genetic and archaeological relationship. Such relationships can take many 
forms and therefore need to be inferred case by case, and then theorized. Likewise, migra-
tion is a covering concept for a variety of expansion types (Kristinsson 2010 and 2012).

Colonizing Expansions/Community Colonization

“The simplest kind of expansion cycle is colonizing expansion. This is triggered when new land 
becomes available by some historical chance or process such as finding new land that was pre‑
viously unknown, had become empty for some reason (e.g., previous outmigration) or if new 

Figure 2.3. Conceptual model of forces of power in human societies that integrates 
micro- and macrodynamics.
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methods were developed that made previously unproductive land suitable for farming. The prime 
mover here is newly available land” (Kristinsson 2012:378).

One might also add land occupied by small groups of people, such as hunter‑gatherers, 
who cannot withstand the colonists in numbers, and which would have been the case with 
the Neolithic expansion into Europe. Whole family groups/communities moving en bloc: 
this is the Neolithic farming colonization of Europe. Recent genetic evidence demonstrates 
that the Linear Bandkeramik (LBK) groups were full family groups/communities, who 
were able to mobilize enough labor to clear forests and create new settlements (Shennan 
2018). They were genetically the offspring of the original Anatolian farming colonization 
into Greece and the Balkans (Mathieson et al. 2018), and when they reached Hungary, they 
could no longer sustain large tell communities, but split up into smaller communities which 
became the LBK (Bánffy 2004, 2013, 2019). During the initial colonizing phase, they 
did not mix with existing hunter‑gatherer groups (Szecsenyi‑Nagy et al. 2014), and then 
only male hunter‑gatherers, it seems (Nikitin et al. 2019). Such behavior corresponds to 
well‑studied ethnographic cases for farmer/hunter‑gatherer interaction (Nicolaisen 1976). 
As has been demonstrated, these colonizing farmers exhibited a remarkable demographic 
expansion until they reached the economic limits of the system, when warfare and massacres 
took over.4 This led to increasing genetic admixture with hunter‑gatherers and a new colo-
nizing expansion toward western and northern Europe (Chylénski et al. 2017; Fernandes et 
al. 2018; Lipson et al. 2017).

The second type of expansion is quite unlike the community‑based farming 
colonization.

Conquest Colonization/System Expansion

This type of expansion does not necessarily depend on access to new land, but rather rep-
resents social systems in constant competition, promoting centrifugal movements of pop-
ulations into new lands. It is well described among the segmentary Tiv in Africa (Sahlins 
1961), but covers most pastoral societies. According to Kristinsson: “System expansions have 
their origins in competitive systems. These are cultures that show significant levels of conformity 
and usually, though not always, share a single language. However, they are politically divided 
which leads to constant and escalating competition between the polities” (2012:380). Here we 
also find the Urnfield expansion of the Late Bronze Age, most Iron Age migratory expan-
sion, such as the Celtic migrations, and later Germanic and Viking migrations. They were 
the results of an internal development toward increasing militarization, which had to find 
an outlet:
Even if these societies were originally based on social stratification and had elite armies they will 
sooner or later be forced to mobilize the common people in their conflicts. With such militariza‑
tion comes democratization since the elite cannot effectively subdue or control a populace that is 
armed and seasoned in war (see Andreski 1954/1968). The common people in such societies are 
normally a farming population and their greatest political demand is usually the demand for 
land. (Kristinsson 2012:380) This is what Engels called The Germanic Mode of Production, 
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but which rather represents a stage in a cyclical historical process from the Bronze Age into 
the Iron Age. 

We should divide this type of expansion into two: pastoral conquest expansion and 
farming conquest expansions. They are both in search of new land for grazing and farming 
or a mix, and thus they differ in their economies and in their level of social organization. 
Pastoral conquest migrations are based on controlling clients, whether other pastoral groups, 
traders, or farmers, whereas the farming conquest expansion are more typically linked to 
need for new land and the control over subdued clients who are often made into slaves. In 
both these cases we witness a strong male‑dominated militarization of society.

Pastoral expansions/conquests are well described in historical and ethnographic lit-
erature (Kradin et al. 2003). The later history of the Eurasian steppe typifies such pastoral 
or nomadic conquest colonization, which over time would lead to gradual linguistic and 
genetic admixtures or even replacements by new dominant groups (Damgaard et al. 2018). 
However, they are preceded by a more simple yet also male‑dominated warrior‑based type 
of migration during the third millennium B.C. in western Eurasia, typified by the Yamnaya, 
Corded Ware, and Bell Beaker migrations (Allentoft et al. 2015; Haak et al. 2015; Kristian-
sen et al. 2017; Olalde et al. 2018).

To minimize risks in a pastoral economy and to exchange for some products, cat-
tle would have been lent out to networks of partners. We hypothesize that women were 
exchanged in the opposite direction from animals, and foster sons could become placed 
with their uncle, a common Indo‑European practice, and now also demonstrated archaeo-
logically in third‑millennium Europe (Sjögren et al. 2020; Knipper et al. 2017). Strontium 
isotopic analyses of several large Corded Ware cemeteries confirm that males remained local, 
while women were mostly of nonlocal origin, and often had a Neolithic diet during child-
hood (Sjögren et al. 2016). 

To conclude, the Yamnaya and Corded Ware cultures had a dominant Pastoral Mode 
of Production resulting in rapidly expanding, mobile, and low‑density populations depen-
dent on animals. This economy continued to dominate into the Bronze Age, and resulted in 
a long‑term increase of a protein‑rich diet (Münster et al. 2018:Figure 7), leading to a rapid 
population increase across Europe, especially after 2000 B.C. (Müller 2015).

Time and Transformation: The Forces of Initial Farming  
Colonization, Pastoral Migration and Conquest Migrations

Economic Drivers and Constraints

Here, I summarize some basic observations about constraints and drivers, which are dia-
lectically related. Thus, constraints may become drivers if societies transform themselves to 
adapt to new circumstances. We observe this dynamic unfold when a social and economic 
system reached its limits of expansion, and then either had to stop or transform to continue 
expansion into a new social and economic environment. This is also when material culture 
changes, as social institutions and their cultural markers/identities changed. It is exemplified 
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by the transformation of the tell cultures of the Balkan Neolithic (Starcevo‑Vinca) into the 
farmhouse culture of the Linear Band Ceramic Culture of Central Europe (LBK). Eszter 
Bánffy has located and explained the transformative process in Hungary, when a tell culture 
of “clayscapes” (houses built with clay useful in a hot and dry environment) was trans-
formed into a house culture of “timberscapes” (timber‑built houses useful in a temperate 
environment with much forest and rain). The adaptation to a new forest environment was 
also followed by increasing genetic admixture with hunters over time, even if the initial 
expansion was marked by less admixture (Bánffy 2019)

A similar transformation took place when the Yamnaya pastoralists shortly after 3000 
B.C. reached the western limit of the steppe in Hungary, and had to stop expanding or 
adapt to a new economy combining mixed farming with pastoralism, in order to cope 
with a more forested environment. To facilitate this transformation they would choose flat 
landscapes with less dense forest, such as the sandy soils of northwestern Europe that could 
more easily be transformed into open steppe–like grazing lands which happened on a broad 
scale after 2900–2850 B.C. However, to expand territories, they displaced or interacted 
with Neolithic farmers across broad regions of Europe. In central and northern Europe, 
they interacted through exogamy and female abduction with Neolithic societies (Muhl et 
al. 2010), and Neolithic women brought with them new material culture and farming 
practices, including linguistic terminology of crops, which helped reformulate economic 
strategies and material culture, becoming the Corded Ware Culture (Juras et al. 2018; Kris-
tiansen et al. 2017). 

Finally, conquest migrations of the second and first millennia B.C. and during the first 
millennium A.D. were all based on a militarized society where warriors were recruited into 
chiefly retinues that under certain conditions could be mobilized temporarily into larger 
armies in connection with conquest migrations. Here, constraints and drivers are internal 
contradictions between increasing hierarchies and a rising male population without access 
to land and farms. The same forces that fostered expansion in the Pastoral Mode of Produc-
tion where sons that could not inherit were sent off as migrating warring colonists, would 
now lead to more organized raiding and trading expansions, and later conquest and coloni-
zation. This might unfold either through maritime forces of raiding and trading as during 
the Viking period and during the Nordic Bronze Age (Ling et al. 2018), later leading to 
more massive conquest colonization, or through land‑based conquest migrations, as during 
the Celtic and later Iron Age migrations after the fall of the Roman Empire.

Common to the various forms of expansion after 3000 B.C. is that they share the same 
social structure based on exogamy in combination with patrilocal and patrilineal kinship 
systems. In combination with primogeniture it fostered strong male‑driven expansionist 
forces, supported from the beginning by shared Indo‑European languages, as local continu-
ity, whether matri- or patrilocal, determine which language will dominate as demonstrated 
in comparative studies (Lansing et al. 2017). We may thus observe a longue durée in the basic 
forces of expansion originating in an Indo‑European pastoral social organization of society 
that prevailed through time, even if the nature and organization of expansion changed.
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We can now summarize three types of expansions, involving migration and 
colonization:

	 1.	 Farming colonizing groups of the sixth‑fifth millennium B.C., where 
family groups and whole communities moved into new land, occupied by 
hunter‑gatherers, with whom they had little interaction, either culturally 
or genetically (Mathieson et al. 2018). During initial colonization, fast 
demographic expansion is possible, doubling in each generation (Shennan 
2018:6–9). This is reflected in curves of thousands of C14 dates (Hinz et 
al. 2012; Shennan et al. 2013). When reaching the ecological/economic 
ceiling we witness declining health/diet (Downey et al. 2016; Larsen 
2014), and endemic warfare, before new migrations and admixing with 
hunter‑gatherers created a new form of colonization into new unsettled 
lands of northern and western Europe during the later fifth to fourth 
millennium B.C.

	 2.	 Pastoral expansions of the early third millennium B.C. of young male warrior 
groups (Goldberg et al. 2017; Kristiansen et al. 2017): This represented 
a very different type of expansion that involved abduction of Neolithic 
women and probably killing off the Neolithic male population, or other 
ways of preventing their reproduction, as they left no or very few surviving 
genetic lineages. The original steppe groups expanded and transformed from 
Yamnaya to Corded Ware to Bell Beakers until reaching their geographical 
and demographic limits by the end of the third millennium B.C. After 
2000 B.C. a more hierarchical and militarized Bronze Age society emerged, 
leading to a new type of expansion and colonization (Kristiansen 2018). 

	 3.	 Farming expansion for new land characterized Bronze Age, Urnfield, La 
Tène, Germanic, and Viking expansions. They followed a pattern that 
started with raiding and trading, which later spurred colonization. They 
represented internal forces of expansion, creating an outlet for competing 
chiefly groups to mobilize warriors for raiding and conquest migrations 
(Kristiansen 1998:312–320). The site of Tollense in Mecklenburg seems 
to represent a battlefield resulting from a conquest migration to take over 
the fertile landscape of Mecklenburg by a Central European army between 
1250–1200 B.C. (Price et al. 2017). Such migrations were often linked to 
maritime economies of trade and raids (Ling et al. 2018) 

The Role of Captives and Unfree

Basic to all tribal and chiefdom societies is a constant need for human labor to allow the 
free part of the population to maintain their control of property and production. Impressive 
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comparative and historical evidence for this has been summarized by Catherine Cameron 
(2016, this volume), which demonstrates that captives in most societies would provide 
between 10–30% of the population. In pre‑state societies before regular slave trade, males 
would be killed as they were too dangerous. Women and children were taken for labor 
and reproduction, some entering into marriage and thus changing their status. Another 
consequence of this practice was intercultural exchange between competing populations. 
We clearly see this pattern documented from the third millennium onward (Mittnik et al. 
2019). Abduction of Neolithic women by Corded Ware males was probably customary, 
while the killing of males represented ethnic cleansing. This would explain the extraordinary 
genetic fact that only two dominant male genetic lines are documented from Yamanaya to 
Bell Beaker communities, and these lines still dominate today’s male population. Neolithic 
male lines thus became extinct already during the third millennium B.C. In contrast, mul-
tiple female lines existed, many of which show Neolithic origins. As the evidence stands, 
we can envisage a rather massive, if long‑drawn out, genocide of Neolithic males that elim-
inated their reproductive contributions throughout temperate Europe. However, in that 
process exogamy combined with abduction lead to the transformation of the original pas-
toral Yamanaya economy into a mixed farming/herding economy, and the formation of 
a new material culture, Corded Ware. Thus, it is in the meeting between different social 
formations that new cultures and economies are formed in a process of ethnogenesis and 
economic transformation (for comparative evidence see Cameron 2016:chapter 5). It hap-
pened when Iberian maritime Bell Beaker people, moving north along the Atlantic seaboard 
and along the Rhone‑Rhine corridor, met with Corded Ware people, who adopted their 
metallurgical and maritime know‑how. From this meeting emerged the Beaker Culture 
(Case 2004), a cultural transmission without genetic admixture (Olalde et al. 2018). Thus, 
different scenarios for cultural and genetic admixture processes were at work, some more 
peaceful, others more violent.

During the second millennium when the pastoral and tribal migrations had come to 
an end and a more ranked Bronze Age society with a militarized warrior elite had emerged 
(Horn and Kristiansen 2018), the evidence is even more clear about the role of unfree and 
commoners. Only free chiefly lineages were buried in the barrows of the Nordic Culture, 
amounting to around 20% of the population; they were the owners of farms, cattle, and 
land, and they organized the trading and raiding supported by warrior retinues (Holst et al. 
2013). Comparative studies suggest that such warrior groups were linked together in ritually 
organized sodalities (Hayden 2018). In Denmark, the missing part of the population can 
now be demonstrated to have been buried outside barrows in flat graves and gallery graves, 
with few or no burial goods. Here, we find women and children, who are underrepresented 
in elite barrow burials (Bergerbrant et al. 2017). It is in accordance with the evidence of 
the captured that those buried in flat graves—whether commoners or unfree—were com-
monly of nonlocal origin. In central Europe the groups of unfree were mostly buried in pits 
without much ritual or grave goods, but they still shared the same diet as those buried in 
ordinary graves (Knipper et al. 2015b), whereas high elites would from now on distinguish 
themselves through special diets (Knipper et al. 2015a; Knipper et al. 2014).
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With the emergence of city‑states in the Mediterranean the demand for slaves 
increased, not least after the formation of the Roman Empire. Beginning in the later Bronze 
Age and during the Iron Age the slave trade became an organized commercial venture, and 
unfree people continued to form a large proportion of the population. In the Celtic world, 
slave taking and trading took on large proportions, when slaves were traded for wine (Kris-
tiansen 1998:346), and we should probably envisage conquest migrations as means also to 
secure slaves from the conquered populations. 

Mechanisms of Cultural Exclusion/Inclusion during Expansion

Another frontier of new knowledge and need of retheorizing is the formation and function 
of cultural and ethnic identities during and after expansion, and how such categories relate 
to genetic admixture—or non‑admixture (Kristiansen et al. 2017). Our knowledge of these 
transformative processes advances only in tandem with new genetic evidence, and therefore 
the use of old archeological/cultural classifications has raised critical discussion (Eisenmann 
et al. 2018). What have we learned thus far?

Across broad areas of western Eurasia, correspondences existed between migratory 
expansions and colonization of the Yamanaya, Corded Ware, and Bell Beaker groups when 
we consider the institution of burial rituals (Furholt 2019). These groups stood in some 
contrast to the cultural localism of Neolithic farmers, who kept rich soil areas cut out of the 
forest, improved by careful tending, and defended against others. They were the target of 
continuous raids to capture women by Corded Ware and later Bell Beaker warrior groups. 
As a result of these tensions sharp cultural and ethnic borders were sustained, a practice well 
documented from ethnohistorical sources (Cameron 2016:chapter 5). The cultural iden-
tities of the Corded Ware groups were supported by warrior sodalities (Vandkilde 2018), 
materialized in widespread similarities in male burials (Bourgeois 2017), and perhaps linked 
to the practice of raising foster sons from distant families networked by kinship and mar-
riage (Knipper et al. 2017). Martin Furholt (2017) has proposed that the fluidity of social 
groups was behind the formation and maintenance of a homogenous material culture, at 
least for a few hundred years, which represented strong spatial mobility despite being set-
tled. Later migrations during the La Tène and Migration periods documented that migrat-
ing groups often share symbolic elements fundamental to their identity, while exhibiting 
local cultural variation (Kristiansen 1998: 399–411; Hedeager 2011). A set of recurring 
patterns of strong material and cultural identities linked to societies in expansion can thus 
be observed.

The symbolic and ritual world, reinforced by language, provided a cultural and eth-
nic identity in periods of mobility and social tensions (see also Porter, this volume). When 
confronting hostile groups, such collective identities were crucial to form alliances in a 
segmentary system. Others outside these groups were despised, demonized, and sometimes 
exterminated. Archaeology documents massacred bodies thrown into pits like garbage, as 
at Pömmelte (2300–2000 B.C.) where 27 individuals, mostly juvenile and adult males, 
were thrown into pits around a circular ritual structure (Spatzier 2017).5 Similar is the site 
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of Pepkin in Russia, where several of the males had been decapitated (Mednikova and Leb-
edinskaya 2000). Thus, small‑scale recurring violence was probably much more common 
than large‑scale organized warfare in prehistory.

Language change and continuity has been broadly studied in processes of migration 
and political economies (Hornborg 2014). In comparative ethnographic cases (Lansing et 
al. 2017), the dominant language is the one spoken by the social groups, into which spouses 
found residence after marriage. Thus, whether matrilineal or patrilineal, the language of the 
receiving group dominates. Copper Age and Bronze Age societies were typically patrilineal 
with patrilocal residence following marriage, leading to language adoption, which is in line 
with the dominance of Indo‑European languages across western Eurasia. I thus propose 
that the expansive patrilineal, patrilocal warrior‑based societies of the third millennium 
B.C. supported the global expansion of Indo‑European languages. Should the Neolithic 
Corporate Mode of Production have been dominant, we would in all probability have seen 
a much more diverse linguistic history across Europe. 

During the second millennium B.C., the formation of new regional identities, in part 
linked to transregional networks of trade routes, raiding, and confederation, probably led 
to the formation of regional dialects and later languages, such as Germanic, Celtic, Italic, 
and Greek. They could well have their roots in the regional identities, political economies, 
and networks of mobility and trade formed during the second millennium B.C. (Kristian-
sen 2017; Reher and Fernandez‑Götz 2015). Complex parallel identities evolved during 
the Bronze Age that allowed traders and warriors to form international sodalities or “secret 
societies” (Hayden 2017), while other chiefly institutions formed more closed regional 
identities (Kristiansen 2017). Membership in warrior sodalities allowed them to travel and 
cross regional and local ethnicities, carried by the institution of free farmers and household 
chiefs, which were able to form temporary confederacies to facilitate trade and travels. This 
is reflected in more varied geographic origins of nonlocal individuals in Denmark (Frei et 
al. 2019). Much of this was carried on during the Iron Age. Here, we can again observe 
the formation of new cultural and ethnic identities in periods of expansion and coloniza-
tion. Irad Malkin (2011) demonstrated through his study of the Archaic Greek expansion 
throughout the Mediterranean, which created a network of small and independent Greek 
coastal communities and city‑states, how a maritime network of traders and migrant pop-
ulations developed a shared Greek culture of common narratives, language, and material 
culture without any central government or coordination. “The emergence of all of those 
commonalities was a process of convergence through divergence” (Malkin 2011:5). It is 
worth noticing that this process simultaneously stimulated economic growth and increasing 
wealth among Greek city‑states and their households (Morris 2005). 

We can thus profitably use the Greek—and the Phoenician—network model to inter-
pret some earlier cultural expansions, as the Greek evidence seems to conform with our 
evidence of the third and second millennium in several aspects. We may conclude, there-
fore, that population expansions from the Neolithic through the Bronze Age into the Iron 
Age share some basic similarities, among which the maintenance of a strong cultural and 
cosmological ethos is perhaps the most prominent.
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The Two Cultures: Where Now?

Archaeology is the lovechild of an impossible romance between Enlightenment and Roman-
ticism, a hybrid discipline combining science and human material history. Ever since the 
Enlightenment, when science started on its journey to transform the world, science and his-
tory/humanities have fought for supremacy, creating a cyclical research history of opposing 
discourses (Figure 2.4). This has been well described by Wolf in his last book: “Tracing out a 
history of our concepts can also make us aware of the extent to which they incorporate intellectual 
and political efforts that still reverberate in the present” (1999:22). He sees the original debate 
between the Enlightenment and its enemies to have formed all subsequent debates. Or in 
his own words: 

Each encounter provoked reactions that later informed the position taken during the next 
turn. The issue of Reason against Custom and Tradition was raised by the protagonists of the 
Enlightenment against their adversaries, the advocates of what Isaiah Berlin called the Count‑
er‑Enlightenment. In the wake of this debate Marx and Engels transformed the arguments 
advanced by both sides into a revolutionary critique of the society that had given rise to both 
positions. The arguments put forward by this succession of critics in turn unleashed a reaction 
against all universalizing schemes, schemes that envisioned a general movement of transcendence 
for humankind. This particularism was directed against Newtonian physics, Darwinian biology, 
Hegelian megahistory, and Marxian critique, on the debatable premise that they all subjugated 
the human world to some ultimate teleological goal. (Wolf 1999:22)

This brief reference to the nineteenth‑century debate entails all the major ingredients 
of later debates, including processual and post‑processual archaeology. Will this end now? 
Or are we witnessing just another cyclical swing, and how long will it last? I suggest we are 
crossing the line toward a science paradigm right now, and this is perhaps the most exciting 
phase in the establishment of the new paradigm. Right now we know the main results of 

Figure 2.4. Cyclical swings of discourse between humanistic- and science‑based inter-
pretations of the world.
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the genetic revolution, which allows us to start developing new theoretical frameworks of 
interpretations as proposed in the preceding sections. This paper is a small contribution 
toward such a goal, which will take time to accomplish. In that process we must be aware of 
the huge popular interest in the new genetic results, and the need to constantly and critically 
debate their dissemination, also in the public domain (Kristiansen 2014:25), when complex 
knowledge can sometimes be transformed into dangerous stereotypes (Frieman and Hoff-
man 2019; Heyd 2017). The past has always been exploited for political purposes, for good 
and bad (Díaz‑Andreu 2007), and while some researchers right now are mostly concerned 
with the darker side of potential misuse (Hakenbeck 2019),6 this should not lead us to 
introduce politically motivated restrictions on research and on academic freedom. Rather, 
we need to participate in the ways new results are disseminated, whether in writing popular 
books, articles, or engaging with science journalists, as their articles reach a wide readership. 
As archaeologists we are experiencing one of the most exciting times in the history of the 
discipline, but it also puts high demands on all parties to engage in the whole process from 
research questions and interpretation to popular dissemination.
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Notes

1.	 See also Lucas 2015; Neustupny 2012; and Sørensen 2017b for discussions of paradigms.
2.	 This does not imply that there is no debate possible about interpretation or improvement 

of methodologies. A good historical example is the calibration curve of C14. Similarly, 
one can also discuss the way aDNA data are analyzed using different statistical methods 
(see Kristiansen 2019 for a discussion of archaeology and science). However, the baseline 
is that certain types of questions can be answered with a high degree of probability, and 
that genetically‑based data are correct, if correctly sequenced. Importantly, both C14 dates 
and genetic data are stored and made accessible for further reanalysis and testing in global 
public databases. To match this archaeological data still has some way to go.

3.	 In this paper, I have excluded the role of diseases and epidemics, such as the early spread 
of plague (Rascovan et al. 2019). This might undoubtedly have influenced migration pro-
cesses and their outcome. However, epidemics need to be understood in relation to the 
social and economic organization of society, which at least in part defines their impact.

4.	 During the Neolithic, we can observe a temporal trend in which deathly violence and 
massacres prevail during periods of population pressure and competition over resources 
(Downey et al. 2016), such as the late LBK before its collapse (Meyer et al. 2018), and 
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also during the following expansion period of the Late Neolithic societies, when competition 
for land increased (Chenal et al. 2015). Thus, during the late LBK enclosures become more 
numerous and grow in size during the crisis period (Shennan 2018:Figure 4.9). Massacres 
are of two kinds: execution of whole local communities to take over their territory or selec-
tive execution of males, where it is assumed that women are taken as captives, a normal 
practice well documented ethnographically and historically in pre‑state societies (Cameron 
2016, this volume). The same pattern continues during the later Neolithic period (Chenal 
et al. 2015), and prevailed during periods of internal stress and/or expansion of new groups 
into already occupied territories (Schroeder et al. 2019). 

5.	 During the last 30 years an increasing body of evidence for massacres has turned up, due 
to the expansion of large‑scale rescue archaeology. This has allowed for the uncovering 
of large areas, as such more informal burials, which are mostly found outside ordinary 
cemeteries, sometimes linked to fortifications, sometimes inside settlement, and sometimes 
found randomly where a raid or combat took place. Such small‑scale violence and combat 
was therefore in all probability much more common than large‑scale warfare, and conforms 
well with an increased understanding of raiding for captives and competition for land in 
certain periods (Armit 2010; Harding 2013).

6.	 One of the most destructive political misuses of the past has been for constructing nationalist 
narratives of exclusion (Kohl and Fawcett 1995). According to aDNA all Europeans have 
been subject to the same genetic admixture processes and thus there is no genetic support 
for such narratives. On the contrary, all Europeans belong to the same genetic stock or 
“family” (Bojs 2017).
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Chapter Three

Migration, Ancient DNA, and Bronze Age  
Pastoralists from the Eurasian Steppes

David W. Anthony

Abstract  In Europe the specter of nomads from the steppes invokes an image 
of mass migration by a faceless horde of savage warriors. Western archaeologists 
abandoned the faceless migrating horde decades ago as a usually imaginary and 
substantively worthless explanation for culture change, but Marija Gimbutas’s 
conception of the Kurgan Culture kept this image alive in archaeological debates 
about Late Neolithic cultural shifts long after it had disappeared in other contexts. 
Recent studies of ancient DNA revealed large‑scale, long‑distance migrations from 
the steppes in the Late Neolithic/Early Bronze Age that have prompted some to ask 
the uneasy question of whether Gimbutas was right. This essay places the recent 
DNA discoveries and the debate about nomads from the steppes in its historical 
context, and pleads for a processual approach to migration quite different from 
the single‑event, conquest model of Gimbutas.

Nomads from the East

As is well known, before 1960 archaeologists often relied on migration as a default 
explanation for the changes between cultural “blocks” that constituted developmental 

phases in the “culture‑history,” or more accurately “history‑of‑cultures” approach to the past 
(reviews in Hakenbeck 2008; Fernández‑Götz 2016; Burmeister 2017). But in the 1960s 
the widespread adoption of explicitly scientific theories of human behavior (e.g., Watson 
1971; Clarke 1968) shifted attention to the myriad internal causes of social and material 
culture transformation, and these replaced long‑distance migration as the preferred agents 
of cultural change. A change in material culture types was no longer equated with the 
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arrival of a new population, so migration became reserved for situations of rapid turnover 
in customs and material culture with no apparent local source (Haury 1958). At the same 
time the methodological barriers to distinguishing the archaeological signals of migrants 
from other causes of change, even when there was an episode of rapid turnover, cast a pall of 
methodological uncertainty over any claim of migration, anywhere (Trigger 1968). Archae‑
ologists discarded the faceless migrating horde as a usually imaginary and substantively 
worthless explanation. 

However, many Western Euro‑American archaeologists still thought of long‑distance 
migrations and the arrows that illustrated them as single events—invasions and conquests—
rather than the extended, long‑term, shifting processes that long‑distance migration streams 
usually are. While turning away from migration, Western archaeologists retained the faceless 
horde as a negative image, as if migration could be conceptualized only in this way. We have 
been slow to recognize that long‑distance migrations are complex, multigenerational human 
processes that take different forms based on different causes and different pre‑migration 
social relations between the local people in the destination and the pre‑migration population 
in the home region (Clark et al. 2018). We failed to see that long‑distance migrations created 
new social dynamics both at home and in the destination, and that some outcomes could be 
regarded as regular and predictable, including the creation of new kinds of sociopolitical hier‑
archy (Anthony 1990). Instead, too often we dismissed long‑distance migration as an “always 
simplistic and usually groundless supposition” (Halsall 1995, quoted in Heather 2009:19). 
I argue that this was because many of us retained the “invasion” theory of migration as a foil 
for alternate theories of culture change that in themselves were worthy and useful. But they 
were Othered from a version of migration that left it no explanatory power. Another reason 
for retaining this simplistic view of migration was that the single‑event “invasion” theory 
continued to be discussed and promoted by archaeologists who worked largely or wholly 
outside the sphere of Western Euro‑American archaeological theory. 

In Central Europe, a few steps were taken toward recognizing long‑distance migra‑
tions as extended processes, using the language of “infiltration” (Neustupny 1982), which 
is what most modern migrations resemble. But in Eastern Europe archaeologists continued 
to use the essentialist language of whole‑culture replacement and the concept of migra‑
tion as a brief event or invasion, and many still do so today. After the 1960s, one of the 
most prominent defenders of migration in Western Euro‑American archaeology was an 
Eastern European archaeologist, Marija Gimbutas of Harvard and UCLA. Gimbutas was 
widely respected for her masterful knowledge of museum collections across Europe and 
her well‑published excavations in Greece and Bosnia, while her proposed Kurgan Culture 
migrations were largely dismissed by her Western peers (Elster 2015). In Eastern Europe 
her migration theories were taken more seriously because similar interpretations, although 
not necessarily connected with the “Kurgan Culture,” were widely held among regional 
Eneolithic and Bronze Age archaeologists (Merpert 1974; Ecsedy 1979; Bökönyi 1987; 
Dergachev 2007). 

For Gimbutas, the Kurgan Culture migrations explained the spread of the Indo‑Eu‑
ropean languages. Reducing her broad narrative to a single sentence does her a disservice, 
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so I am about to simplify greatly, but in brief, she proposed that Indo‑European speakers 
originated as pasture‑hungry horse‑riding pastoral nomads (the Pit‑Grave or Yamnaya cul‑
ture) who originally occupied the steppes north of the Black and Caspian Seas (the Pon‑
tic‑Caspian steppes), and who then surged westward out of the steppes in three “waves” of 
conquest, imposing patricentered, warlike Indo‑European institutions, myths, and social 
organization on a matricentered Neolithic world of beauty and peace. She defended this 
explanatory frame until her death in 1994 (Gimbutas 1963, 1977, 1993). 

The word Gimbutas used for her three Kurgan Culture migrations, wave, is instruc‑
tive. The word wave and the others cited below are taken from Gimbutas 1977, where 
she introduced the theory of three waves of Kurgan Culture migrations. A wave sweeps 
across the beach as a brief event and randomly washes over non‑ocean space, “invading” 
the space of terrestrial life but without knowledge, planning, goals, or direction—a purely 
mechanical motion. The other words she used for the Kurgan Culture migrations included 
invasion and conquest for the behavior of the nomadic migrants and subjugated, wiped out, 
exterminated, and ceaseless flight for the role of the local agriculturalists. She also used infil‑
tration but reserved that word for exceptional regions where the local culture continued 
to coexist with the migrant culture after the nomads arrived. This choice of words shows 
that her conception of migration was an event in which one more or less homogenous cul‑
ture invaded, subjugated, and replaced another: an essentialist approach to identity and a 
simplistic approach to migration. In 1963, Gimbutas published a map of Kurgan Culture 
migrations (Figure 3.1), illustrated with swarms of migration arrows penetrating Europe, 
probably the last such map published in American Anthropologist. Her arrows of invasion 
did not convey a useful theory about how and why migrations happened or how migrants 
and locals interacted. The question of if these suggested invasions happened at all, and if 
so how to prove that they did methodologically, was unresolved. After 1963, the Kurgan 
Culture migrations were regularly criticized in print (Anthony 1986; Renfrew 1987; Robb 
1993; Häusler 2003). 

But in Eastern Europe, N. Merpert, who was a friend and correspondent of Gim‑
butas and became the director of the Russian Institute of Archaeology, used the language 
of “invasion” in reference to Yamnaya culture migrations into the Danube valley in his 
foundational synthesis of Yamnaya origins and spread (Merpert 1974), and did not alter 
that concept later. The language of “invasion” was used also by other archaeologists in the 
region who studied the Yamnaya culture and its apparent spread up the Danube valley to 
Hungary about 3000–2600 B.C. (Ecsedy 1979; Bökönyi 1987; Dergachev 2007), with the 
same absence of attention to the different forms and dynamics that migrations can take. 
Gimbutas’s approach therefore maintained her interpretive connection with her Eastern 
European colleagues who were the sources of much of her archaeological data, and the 
resulting maintenance of the “invasion” theory in the East kept the faceless horde alive as 
the face of migration theory in Western universities.

Recently, the surprising results of ancient DNA (aDNA) studies have confirmed that 
many of the migrations Gimbutas illustrated probably occurred. She made mistakes—she 
identified the Baden and Globular Amphorae cultures as steppe migrants, and aDNA shows 
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that most of the people in graves assigned to those material culture types were descended 
genetically almost entirely from local farmers, so some of her migrations were disproved. 
But the fact that the centrally important Corded Ware culture was shown to have 70% or 
more ancestry from the Yamnaya population of the steppes (Haak et al. 2015; Allentoft et 
al. 2015; Olalde et al. 2018) confirmed a large and important migration that was central 
to Gimbutas’s argument. The Corded Ware culture seemed from archaeological evidence to 
have evolved locally, without migration (Furholt 2014), but aDNA showed that the Corded 
Ware people were descended largely from steppe‑derived migrant ancestors. As a result, 
at archaeological conferences in Europe and the United States I have heard the nervous 
question: Was Marija right? This essay is my attempt to answer that question. I begin by 
contrasting her approach to long‑distance migration with mine.

Figure 3.1. M. Gimbutas (1963:Figure 2) map of Kurgan Culture migrations. Repro‑
duced by permission of the American Anthropological Association from American  
Anthropologist 65, no. 4 (1963): 815–836. https://doi.org/10.1525/aa.1963.65.4.02a000 
30. Not for sale or further reproduction.
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The Baby and the Bathwater

By 1990, long‑distance migration was so thoroughly excluded from archaeological discourse 
that I felt compelled to defend it in another essay published by the American Anthropologist, 
27 years after Gimbutas’s essay (Anthony 1990). I suggested that archaeologists should 
separate the useful baby of processual migration analysis from the properly discarded inva‑
sion‑theory bathwater. I argued that in the social sciences outside archaeology, migration 
was regarded as a structured, predictable behavior, often understood through quantified 
push‑pull models; but also that modern migration was often undertaken actively as a social 
strategy (reemphasized in Anthony 1997), not passively as a stimulus response to mechan‑
ical pushes; that it was not a rare or externally motivated event, but a central part of most 
human cultures, amenable to processual analysis and explanation; and I pointed to studies 
of the spatial structure and social organization of long‑distance migrations, emphasizing 
recurring features such as first‑comers positioned early in a migration stream, who could 
become “apex” families by giving loans and advice to later arrivals (Figure 3.2). The internal 

Figure 3.2. A processual model of long‑distance migration, from Anthony 1990.
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dynamics of long‑distance migration therefore contained the seeds of social segmentation 
and possibly hierarchy, among many other structure‑encouraging processes. These patterned 
behaviors within migration streams seemed applicable to the past, but they required new 
language. We should use the language of migration “streams” (continuous, targeted), not 
“waves” (momentary, washing over everything randomly). Also, “cultures” do not migrate; 
social segments with access to information about destinations migrate. Conduits of infor‑
mation might be marked by artifact exchanges that identify the social groups in the home 
region that had information about specific destinations. With new processual concepts 
and language, we might redefine migration as a complex cultural process with explanatory 
power rather than an externally caused event that lacked it. 

The 1990 “Baby and Bathwater” article took as its case study a reexamination of 
Gimbutas’s (and others’) archaeological evidence for Kurgan Culture migrations out of the 
steppes and into central Europe. The methodological difficulties in recognizing migration 
might, I hoped, decrease if a processual theory of migration pointed toward the right kinds 
of evidence, rather than beginning automatically by comparing artifact types. Regional 
archaeologists in the countries around the Black Sea recognized two distinct periods of 
increased contact and exchange (the fundamental archaeological signal that could conceivably 
mask a migration) between the steppes and neighboring agricultural societies in southeast‑
ern Europe, centered on the lower Danube valley. The first period of contact and exchange 
happened during the Eneolithic period, about 4500–4200 B.C. (Gimbutas’s Kurgan Cul‑
ture Wave 1), and the second happened a millennium later, about 3100–2600 B.C. (Gim‑
butas’s Kurgan Culture Waves 2 and 3). I had earlier (Anthony 1986) rejected the Kurgan 
Culture label for both periods because they unfolded quite differently, had different effects, 
and involved distinct steppe archaeological cultures and processes; and I had noted that 
Gimbutas’s Wave 2 was not widely recognized by regional archaeologists. 

Gimbutas’s Wave 3 (Gimbutas 1977) began with the pastoral Yamnaya (or Pit‑Grave) 
culture in the Pontic‑Caspian steppes north of the Black and Caspian Seas. About 3000–
2500 B.C., kurgan cemeteries that retained distinctive steppe Yamnaya–culture traits 
seemed to spread from the steppes into Bulgaria, Romania, Serbia, and Hungary, an archae‑
ological intrusion that continued to attract attention later (Harrison and Heyd 2007; Heyd 
2012). Reorganizing her evidence, I looked for explicit antecedent conditions that might 
define pushes and pulls between the home and target regions, tried to identify early‑phase 
“scouts” who should have conveyed information about target destinations, tried to identify 
migration streams that flowed from home regions to specific target destinations, briefly 
considered the presentation of archaeological traits in Yamnaya graves in the steppes and 
in the target areas in the Danube valley, and searched for artifactual evidence for return 
migrations back into the steppes, which should have occurred unless negative conditions in 
the steppes were very bad, which did not seem to be the case. This set of questions was an 
improvement over drawing an arrow on a map even if most of them could not be answered 
by the existing evidence. 

The central problem preventing a resolution of these questions was that no scientific 
method could reliably identify migrants within cemetery populations or isolate the effects of 
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migration on material culture. We taught our students that pots did not equal people, but 
many archaeologists (myself included) continued to explore pot types, technological prac‑
tices, and other material culture indicators (such as kurgans) as awkward proxies for migrant 
identity, even while recognizing that neither archaeological cultures nor types had a clearly 
defined social referent (Roberts and Vander Linden 2011). Archaeologists in the American 
Southwest invented a complex multidisciplinary approach to identify migrants and migra‑
tions (Clark 2001; Ortman 2012; Clark et al. 2018) but it required rich, well‑controlled 
data on ceramic typological‑chronological phases, human skeletal measurements, architec‑
tural plans and materials, ritual structures, grave types, linguistics, and oral histories, a foun‑
dation that archaeologists have built up in few other places. Cranio‑facial shapes in some 
circumstances can indicate shared biological descent (von Cramon‑Taubadel and Pinhasi 
2011), but they are also partly determined by diet, so a change in skull shapes can reflect 
changing diet habits (Paschetta et al. 2010). In the absence of a clear method to identify 
migrants archaeologically it was difficult to determine if steppe people had migrated into 
the Danube valley or not. There the matter of Yamnaya migrations rested until just a few 
years ago.

Better Methods and Theories:  
Ancient DNA, Isotopes, and Neolithic Migrations

Luigi Cavalli‑Sforza and his colleagues (1994) collected classical genetic markers—blood 
types and enzyme polymorphisms—from modern humans around the world, an enormous 
and controversial undertaking. Gene sequencing was not yet developed, but with such a large 
database of classical markers Cavalli‑Sforza hoped to reconstruct the genetic origins and 
migrations of human populations by computing genetic distances between them. Working 
with archaeologist Al Ammerman, Cavalli‑Sforza plotted modern genetic distances in these 
few “marker” genes against radiocarbon dates for the Neolithic advance of farming across 
Europe, and found that the modern genetic gradients seemed to retain the shape of a gradual 
demographic wave‑of‑advance (the mechanical, random wave analogy again) attributed to 
the first Neolithic farmers from Anatolia and the Near East (Ammerman and Cavalli‑Sforza 
1984). Grain‑fed population growth and Brownian movements (random, short‑distance) 
at the wave edge were said to explain the spread of agricultural populations and their genes. 
Agency and intentionality were still missing, but the quantification of migration and its 
correlation with genetics held the promise of testable migration hypotheses. 

Many aspects of the wave‑of‑advance model were later proved wrong. The most 
important mistake was the acceptance of genetic continuity between Neolithic and mod‑
ern populations in Europe, based on a few modern genetic markers and genetic models 
that inaccurately calculated time depth to a shared ancestor. This continuity model was 
conclusively discredited by Haak et al. (2005), who showed that modern Europeans were 
descended largely from a “ghost” population, then still unidentified, that arrived after the 
Neolithic, and had only a little ancestry from the Neolithic farmers of Europe. Another error 
was the random‑movement model of the migration process, which described the migrant 
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farmers as blind units responding to a simple set of mechanical rules, rather than people 
carrying out strategies or responding to push‑pull factors that directed migration streams to 
socially and economically attractive targets. 

Colin Renfrew (1987) boldly built on the wave‑of‑advance model to propose that 
gradually expanding Anatolian farmers, not migrating steppe nomads, had been responsi‑
ble for the spread of the Indo‑European languages. Anthony (1990) was partly a reply to 
Ammerman and Cavalli‑Sforza (1984) and Renfrew (1987), in that I argued for long‑dis‑
tance, targeted “leap‑frog” migrations to specific places rather than random short‑distance 
movements. The “leap‑frog” hypothesis was first developed in a graduate school paper with 
Fiedel, updated and published later (Fiedel and Anthony 2003). After Ammerman and 
Cavalli‑Sforza (1984), many archaeologists began to discuss migration models in relation 
to the expansion of Neolithic farming and farmers, gradually making the archaeology of 
Neolithic migrations a focus of study in itself (Van Andel and Runnels 1995; Zilhao 2001; 
Perlès 2001; Zvelebil and Lillie 2000; Bellwood and Renfrew 2002; Fiedel and Anthony 
2003; Bánffy 2004). A few hotspots of migration theory, mostly about how to identify 
migrations in the archaeological record, began to glow here and there in the previously fro‑
zen theoretical landscape (Kristiansen 1989; Mallory 1992; Härke 1998; Burmeister 2000). 
By around the year 2000 migration had returned to serious discussions of culture change 
in Europe, mostly in connection with the spread of agriculture, where a demographic argu‑
ment for migration was based on agriculturally fueled population growth (Bellwood and 
Renfrew 2002). 

The next big advance in archaeological migration studies was the development of 
methods to recover geographically sensitive stable isotopes of oxygen and strontium taken 
from human teeth (Price et al. 2001; Bickle and Hofmann 2007; Hofmann 2016). Stron‑
tium and oxygen isotopes were relatively simple to recover, but to interpret them, analysts 
needed extensive geographic background studies to accurately plot geographic isotopic vari‑
ability. Applied to samples from the Early Neolithic Linear Pottery culture, oxygen and 
strontium isotopes showed that many Neolithic people died far from where they were 
born—they had migrated. Isotopic studies showed a surprising degree of mobility among 
European Neolithic farmers previously thought to have lived within small, self‑sufficient 
communities. 

After about 2005, at the same time that geographic isotope studies were beginning to 
identify migrants in cemetery populations, the direct analysis of sequenced ancient DNA 
(aDNA) replaced models, such as the wave‑of‑advance, that were derived from modern 
genetic markers. After the first aDNA studies it became clear that models derived from 
modern DNA could not be projected very far into the past, because human mobility in the 
past had been too great—the farther back in time, the greater the difference from modern 
geographic distributions of genetic traits (Pickrell and Reich 2014). Ancient DNA for the 
first time directly documented ancient mating networks—who was mating with whom. 
When individuals from one mating network migrated into a region previously occupied 
by people in a distinct mating network, the distinctive genetic traits of migrants and locals 
could easily be converted into genetic distances on a principal component plot, as Caval‑
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li‑Sforza had attempted with modern data, and migrants who were clear outliers from the 
local population could easily be recognized. This was a revolutionary development in the 
history of archaeology. For the first time, genetically distinct migrants could be identified 
in ancient cemeteries, or the absence of migrants could be confirmed. Material culture and 
biological descent could now be examined as completely independent variables. 

The first studies of aDNA focused largely on two parental haplogroup indicators, 
mtDNA (tracing maternal ancestry only) and Y‑DNA (paternal ancestry only), because 
these single traits were the first ones that could be recovered from the jumble of broken 
DNA fragments that genetic archaeologists had to examine. Whole genomes were at first so 
painstakingly slow to reassemble that they were practically unrecoverable. But these single 
parental genetic traits were sufficient to distinguish between migrant parental ancestry and 
local parental ancestry. They showed that most of the Early Neolithic farmers were migrants 
whose maternal and paternal ancestors came from Anatolia and the Near East (Haak et al. 
2005). Indigenous European Mesolithic foragers had quite different maternal and paternal 
haplogroups and maintained them in the face of pioneer farmer immigration (Bramanti 
et al. 2009). Surprisingly, in northern and central Europe most of the farmers remained 
genetically distinct from the local European foragers for many centuries or even millennia, 
while in western Europe and Iberia these exclusionary customs were relaxed, and Neolithic 
farmers and foragers were more admixed. The spread of agricultural economies in Europe 
now appeared to have been achieved largely by migrating farmers from the Near East/Ana‑
tolia who leapfrogged over large unpopulated regions to arrive at targeted destinations such 
as the Thessalian Plain, a predictable behavior among long‑distance migrants (Fiedel and 
Anthony 2003).

Although aDNA was not yet deployed in the Yamnaya migration debate, traditional 
archaeological surveys and excavations in Bulgaria and Hungary directed by Volker Heyd 
began to strengthen the archaeological evidence for Yamnaya migrations into the Danube 
valley (Harrison and Heyd 2007; Heyd 2012; Frînculeasa et al. 2015). I gathered evidence 
from Russian and Ukrainian sources (Anthony 2007) to suggest the possible routes of the 
Yamnaya migrations (Figure 3.3). In 2012, Heyd and Gerling began to publish stable iso‑
topes from Yamnaya kurgans in Hungary, but the initial results were unclear (Gerling et al. 
2012). 

In the same year, 2012, Anthony and Brown began to cooperate with David Reich, 
who was establishing a new aDNA laboratory at Harvard Medical School that specialized 
in the recovery of genetic data from across the whole human genome, not limited to single 
parental markers. Human bones from 66 individuals ranging in age from the Mesolithic to 
the Late Bronze Age were recovered by us and our Russian colleagues in the middle Volga 
steppes during the Samara Valley Project (1995–2001) and were brought to the United 
States for isotope testing and radiocarbon dating (Anthony et al. 2016). Among them were 
15 Yamnaya individuals from kurgan cemeteries in the Volga‑Ural steppes. Nine Yamnaya 
individuals from five kurgan cemeteries passed screening and were accepted by Reich’s team 
for deeper whole‑genome analysis. The Yamnaya and western European samples would soon 
reveal a shocking surprise.
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Figure 3.3. Yamnaya kurgan cemeteries in the Danube Valley, 3100–2800 B.C., from 
Anthony 2007.
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The aDNA Revolution of 2015:  
Massive Migrations from the Steppes

In 2015, the Reich laboratory at Harvard Medical School and the Copenhagen National 
Museum laboratory led by Eske Willerslev described two large samples (69 individuals in 
the Reich study, including 28 from our Samara Valley Project and 101 in the Willerslev 
study) of prehistoric individuals from graves across Prehistoric Europe, analyzed at the 
whole‑genome scale and published simultaneously in the June issue of Nature (Haak et al. 
2015; Allentoft et al. 2015). This was the first significant application of new methods that 
permitted large numbers of individuals to be analyzed rapidly at the whole‑genome scale, 
an enormous improvement over examining single genetic traits. Harvard’s method was a 
sampling procedure called “capture,” which was very fast but examined only the parts of the 
human genome known to vary significantly between modern humans, while Copenhagen’s 
approach, known as “shotgun,” was a slower but more complete count that sequenced all 
3.3 billion base‑pairs in the average human genome. Either way, with data taken from whole 
genomes, it was now possible to identify who was genetically related to whom in cemetery 
populations, and how closely they were related, and whether it was on the mother’s or 
father’s side, or both. Because each person carries a genetic record of descent from hundreds 
of recognizable individual ancestors (up to ten generations back) and many more broadly 
defined ancestral groups, the whole genomes of a few individuals could reveal the histories 
of substantial populations. Applied to large samples of individuals, statistical characteriza‑
tions of genetic relationships could identify migrations, reveal their demographic structure, 
and delineate ancient mating networks—people who shared largely similar genetic ances‑
tries—a new category of measurable human relationships (Anthony 2019; Anthony and 
Brown 2017a). 

The two initial studies of whole genomes came to almost the same broad conclusions. 
Both agreed that there were massive migrations between 3000–2500 B.C. out of the Pon‑
tic‑Caspian steppes into central and northern Europe by Yamnaya pastoralists who became 
the biological foundation of the Corded Ware culture. More than 70% of the genetic ances‑
try of Corded Ware individuals buried in Corded Ware graves with classic Corded Ware 
artifact assemblages and Corded Ware radiocarbon dates (2900–2400 B.C.) came from 
Yamnaya populations similar to those of the Volga and North Caucasus steppes. Even as 
far west as Germany and as late as 2400 B.C., centuries after the Corded Ware migrations 
began, Corded Ware individuals still exhibited more than 70% Yamnaya steppe ancestry. 
The resulting population, admixed between steppe immigrants and the local Late Neolithic 
farmers, was directly ancestral to most modern Europeans and perhaps to their languages. It 
was not exactly what Gimbutas (1963, 1977) had suggested, but it was close enough to stun 
most archaeologists (including me), who generally had regarded the Corded Ware culture as 
a local northern European development (Furholt 2014).

Radiocarbon dates show that there was an initial phase of migration from the steppes 
into the lower Danube valley and sporadically into the middle Danube valley, to the Hun‑

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



66	 David W. Anthony

garian plain, about 3100 B.C. (the “scouts” in a processual model), followed by a massive 
migration about 3000 B.C. into targeted regions in both the lower and middle Danube 
valleys (Frînculeasa et al. 2017). These more numerous migrants after 3000 B.C. created 
hundreds of kurgans in the Hungarian plain south of the Carpathian Mountains. The old‑
est Corded Ware sites seem just from proximity to have been derived from this Hungarian 
group, and appeared ca. 2900–2700 B.C. in the Czech Republic and Slovakia within the 
mountain environment and also just north of the Carpathians in southern and central 
Poland. Yamnaya ancestry of the Corded Ware type then rapidly expanded across northern 
Europe, largely replacing the genetic lineages of the Neolithic population. 

Rather than drawing arrows on a map, or turning to artifact typology, we can now 
ask useful questions about the migration process and its manifestation in material remains.

1. Were the Yamnaya migrants genetically homogeneous or diverse? 

Furholt (2018) raised important questions about how migrating populations that were 
partly derived genetically from steppe ancestors can be equated with a unitary, homoge‑
neous “Yamnaya culture.” But the Yamnaya culture was never defined as a unitary, homoge‑
neous phenomenon in the steppes, before the migrations began. I can now cite 20 published 
Yamnaya individuals with whole‑genome data from the Pontic‑Caspian steppes, sometimes 
divided into two groups, eastern and western (Juras et al. 2018); and sometimes divided 
into three groups, Ukrainian, Volga‑Don, and North Caucasus steppe (Wang et al. 2019). 
Merpert (1974) defined nine archaeological subregions within the Yamnaya “cultural‑his‑
torical community” based on small differences in grave rituals and artifacts across the Pon‑
tic‑Caspian steppes (Figure 3.4). We need data from many more Yamnaya individuals and 
regions in order to determine where the migration process began, or whether migrants came 
from all regions. That much‑needed data collection and analysis is now under way. 

The single fact that stands out now is the surprising homogeneity of Yamnaya genomes 
across the sampled regions. Almost all sampled Yamnaya individuals in the Pontic‑Cas‑
pian steppes exhibit very similar genetic ancestries, derived primarily from older Eneo‑
lithic steppe populations, with the additional admixture of 5–15% ancestry from Danubian 
farmers (Wang et al. 2018). Almost all sampled Yamnaya males were members of Y‑chro‑
mosome haplogroup R1b1a. Older Eneolithic cemeteries had yielded a more diverse set of 
patrilines (R1b, R1a, Q1a, J, Ia2a). Later Corded Ware populations, although derived from 
Yamnaya ancestry, were largely Y‑chromosome haplogroup R1a, which had been present 
in the steppes during the Eneolithic and might have remained present but been excluded 
from kurgans through the Yamnaya era, reemerging as a dominant male lineage in in the 
Corded Ware population. This shifting of male lineages within a broadly related set of 
steppe‑derived populations could indicate a succession of restricted male‑defined clans 
gaining access to political power and to memorialization under prominent burial mounds 
while excluding other males from such positions. The regionally suppressed patrilines such 
as those that inherited the R1a haplotype would in this case have become almost invisible 
archaeologically in the steppes because of their exclusion from Yamnaya kurgan graves, 
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but then emerged as migrants in central Europe. Social and political competition between 
patrilines might have encouraged migration to new regions. But if burial under a kurgan 
was restricted in this way, then aDNA is sampling only the dominant elite, not the whole 
population. Many questions about variability within Yamnaya sites, and the sources and 
causes of variability, remain to be answered.

2. Who were the scouts? How were they connected to the populations  
in the destination region?

The activities of the scouts are critical in any model of long‑distance migration, as the scouts 
selected the destinations and conveyed information about them back to specific social seg‑
ments (Figure 3.2). Brown and I argued (Anthony and Brown 2017b) that Bronze Age ritual 
canid sacrifices discovered at Krasnosamarskoe, Russia, during the Samara Valley Project in 
the Volga steppes closely paralleled Indo‑European myths that described an Indo‑European 
institution of initiatory male war bands composed of adolescent males who were expelled, 
migrated to a cultural frontier, and raided cultural Others. They were called the luperci or 
suodales in Latin, kouros or ephebes in Greek, fian in Celtic, männerbünde or jungmannschaft 
in Germanic, and vrātyas or Maruts in Indic, but all behaved this way, and all were described 

Figure 3.4. The nine regional groups (I–IX) of the Yamnaya culture defined by N. Y. 
Merpert (1974:Figure 1). In his legend, a = documented border of a culture region; b = 
supposed border of region; and c = direction of invasion of other culture areas. 
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as dressed in wolf or dog skins, or were named after dogs, or they became like wolves. These 
shared tropes are evidence of a shared, Proto‑Indo‑European institution of male initiation 
connected with dog and wolf symbols. At Krasnosamarskoe on the Samara River in the 
middle Volga steppes, occupied between 1900–1700 B.C., at least 51 dogs and 7 wolves 
were roasted, fileted, and presumably eaten during a recurring, institutionalized winter‑sea‑
son ceremony, in a reversal and inversion of normal behavior in this region, where dogs were 
not eaten. Inversion of normal behavior is typical in a rite of passage but occurs in almost no 
other kind of institutionalized ritual. Canid DNA showed that 90% of the sacrificed and 
consumed dogs were males. Taken together, the archaeological evidence indicates a repeated 
rite of passage for males in which they became dogs and wolves through the consumption 
of dog and wolf flesh, an obvious parallel to the Indo‑European myths. 

War bands might act as scouts, who explore new territories and return with informa‑
tion about them. Scouts can be anyone, traders or missionaries or mercenaries or seasonal 
workers, and all of these should be considered in a processual explanation of migration. But 
the institution of initiatory male war bands is an intriguing possibility, supported by com‑
parative mythology and some archaeology, that could have encouraged continuous small 
exploratory migrations by raiding groups composed primarily of adolescent boys. These 
probing raids might then have been followed by adult migrants who were related to the 
boys and received the boys’ information about suitable destinations. In this case, migration 
streams should have flowed from the places that launched the initial adolescent raiding 
bands to the places they raided. 

In the southwest of the United States, large migrations occurred between pueblos in 
the thirteenth and fourteenth centuries. Recent archaeological studies of these migrations 
(Clark et al. 2018) showed that relations between the migrants and the local communities 
at the destination depended very much on whether relations prior to the migration had 
been peaceful and inclusive or hostile and oppositional. Hostile prior relations like those 
proposed here were found to have resulted in maintaining both geographic distance and 
artifactual typological contrasts between migrants and local communities at the destination, 
while more peaceful prior relations resulted in more integrated migrant/local communities, 
socially and materially. 

One of the remarkable aspects of the Yamnaya migrations into central Europe was 
that people of the largely immigrant‑descended Corded Ware and mostly local Globular 
Amphorae cultures remained genetically quite distinct for centuries (Wang et al. 2018) 
while occupying different parts of the same landscape (Czebreszuk and Szmyt 2011; 
Machnik 1999). This reluctance to marry across the migrant/local social divide would be 
consistent with hostile relations. But as we will see, artifactual and stylistic sharing points 
toward a modicum of integration. Political alliances might have operated between the two 
groups, particularly during the brief period when the Corded Ware package was formed. 
The recombination of material cultural types and customs that happened at that moment of 
transformation created a material culture and set of funerary practices sufficiently distinc‑
tive so that archaeologists could not detect the underlying genetic connections between the 
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Corded Ware and Yamnaya populations, or perceive the migration processes that connected 
them, until whole genomes became available for study.

3. Why did the migrants create a new material culture in central Europe?

The shift from Yamnaya to Corded Ware material cultures probably occurred within a cen‑
tury (3000–2900 B.C.) at the beginning of an enormous expansion of range. Corded Ware 
grave mounds were generally smaller than Yamnaya kurgans, and often featured stone fences 
that were reminiscent of northern European Middle Neolithic megalithic graves but usu‑
ally were absent from Yamnaya mounds. Corded Ware and Yamnaya both distinguished 
males from females in graves, but Yamnaya kurgans excluded most females, exhibiting a 
marked overrepresentation of adult males, while Corded Ware funerals often posed males 
and females differently under kurgans. Both had weapons, but the most frequent Yamnaya 
weapon types (cast copper flat axe or vertical‑edged “sleeved” axe, cast copper tanged dag‑
ger, flint triangular arrowheads) differed from the common Corded Ware weapon types 
(stone “battle‑axe,” flint triangular arrowheads). Corded Ware material culture incorpo‑
rated specific artifact types (globular amphorae, polished stone hammer‑axes) copied from 
indigenous Middle Neolithic cultures in northern Europe (Globular Amphorae and Trich‑
terbecker Culture or TRB), a material signal of integration not matched by intermarriage 
on a significant scale. These new artifact types could be seen as a material advertisement by 
the Corded Ware migrants directed at their Yamnaya parents and grandparents, warning of 
new political alliances with local Middle Neolithic (Globular Amphorae Culture) popula‑
tions—an active material statement of political separation that contained pointed references 
to new allies, at the same time that the dominant male patriline switched from R1b to R1a. 

The Corded Ware phenomenon was not just the spread of a new burial rite with a 
new set of weapons and ornaments. A new economy also was imported by the migrants. In 
the Kujavia region in Poland, where large surface areas were stripped by archaeologists in 
connection with highway and pipeline construction, the Corded Ware economy introduced 
a higher level of settlement mobility than had existed before (Czebreszuk and Szmyt 2011: 
Fig.11). Settlement stability was measured by counting three classes of material culture: 
pit features, animal bones, and pottery sherds. Ephemeral Corded Ware settlement sites 
had fewer pit features, fewer animal bones, and markedly fewer pottery sherds per square 
meter than any previous or succeeding archaeological culture, including the contemporary 
and genetically distinct Globular Amphorae culture, which shared the Kujavia landscape 
with the Corded Ware pastoralists. Corded Ware people had a higher protein diet than the 
earlier populations, probably derived from a higher proportion of dairy and meat foods 
and a lower proportion of cultivated grain (Sjögren, Price, and Kristiansen 2016). But their 
pastoral economy was anomalous in central Europe. In the succeeding Bell Beaker period, 
settlements reappeared and mobility decreased (Czebreszuk and Szmyt 2011). The Globu‑
lar Amphorae people practiced localized mobility. Their seasonal settlements were centered 
around a fixed ancestral cemetery, usually located in a well‑watered lowland or valley bottom 
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suitable for agriculture. The earliest Corded Ware kurgans were often isolated monuments 
located on high ridge tops (Czebreszuk and Szmyt 2011:261). The Corded Ware popula‑
tion was genetically distinct, it introduced a new level of pastoral mobility to this region 
of Poland, it claimed a different part of the topography, and it remained largely separate 
from most of the local communities for centuries during the early third millennium B.C., 
all indicators that might suggest sustained hostility and opposition between migrants and 
locals. Mass graves containing families killed by blows to the head, found at Eulau (Meyer 
et al. 2009) and Koszyce (Schroeder et al. 2019), are testimony to such violent relations 
between Corded Ware and Globular Amphorae populations.

The creation of the Corded Ware package was an active and creative use of material 
culture to both represent and actively forge a new cultural identity among mobile, pastoral 
migrants. They separated geographically from their Yamnaya parent group by migrating into 
the mountains of Slovakia and the Czech Republic north of the Carpathian basin, where 
they quickly created a new package of customs that borrowed from local practices more 
than their Yamnaya parents in Hungary had done. Whole genomes testify that immigrant 
Corded Ware and local Globular Amphorae mating networks remained largely distinct and 
separate for 500 years while they shared the same landscapes. So, the integration of local 
Middle Neolithic weapon and pottery styles into Corded Ware migrant material culture 
was not equated with an equivalent level of integration in mating behaviors or kin‑based 
networks. One important methodological lesson we should take from this fascinating case 
of prehistoric ethnogenesis is that migrants can create a new migrant material culture very 
rapidly during the migration process, such that the material and typological linkage to the 
parent culture and region is quickly obscured by innovation and a desire to form a separate 
identity, with a new social or kin group (R1a) at the top of the hierarchy.

4. Who migrated? Was it entire Yamnaya social groups, or mainly males?

We do not really have enough published aDNA to answer this question in a comprehen‑
sive way. Goldberg et al. (2017), who had earlier estimated an excess of steppe‑derived 
males over steppe‑derived females in the range of 5–14 males per female, in 2017 revised 
that estimate to 4–7 males per female, still a significant sex bias in the migration stream of 
steppe‑derived people flowing into central Europe. But this 4–7/1 ratio later was shown to 
differ regionally. Juras et al. (2018) showed that both Yamnaya males and females formed 
the Corded Ware population in southern Poland, in what might be called a mass migration. 
Corded Ware individuals here had both fathers and mothers with strong steppe ancestry, 
easily explaining the dominance of steppe ancestry and its maintenance through time in a 
geographic setting where genetically quite different Globular Amphorae populations lived 
not far away. But mostly males made it as far west as Germany, where Yamnaya males 
who practiced Corded Ware customs mated with females from local agriculturalist ances‑
try. The western aspect of Corded Ware seems to have been created by a more specialized, 
male‑biased migration process probably driven by prestige‑seeking behavior. Corded Ware 
individuals here still had steppe ancestry that was dominant, but it was admixed more with 
female‑mediated local farmer ancestry, more like the Bell Beaker pattern. Future aDNA 
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research will focus on the variability between regions in sex bias. We also hope to investigate 
accompanying animal migrations: whether they brought steppe dogs and horses with them, 
or if they adopted local central European dogs and horses.

Was Gimbutas Right?

Gimbutas’s mistake was not that she was a migrationist. We should all be migrationists, in 
the sense that we should accept migration as an important and recurring behavior in human 
history and prehistory. Many regional archaeologists had seen the kurgans that appeared in 
the Danube valley during the late Cotsofeni and Baden periods as evidence for Yamnaya 
migrations, and as it turns out they were correct, as was their colleague Marija Gimbutas 
who included their views in her conception of the Kurgan Culture. That part of her Kurgan 
Culture hypothesis was on ground as solid as any migration theory could be in the 1970s. 

Her shortcomings were in theory and interpretation rather than in dates or artifact 
types. When she described migrations, Gimbutas painted an image of a wave of faceless 
warriors, an invasion, illustrated by arrows that marked the path they followed, which began 
in one unitary culture and subjugated another unitary culture. This is not an informative 
model of culture, or of migration, or of its causes and effects. The stated cause of her Kurgan 
Culture migrations was a shortage of pastures in the steppes, exacerbated by climate change. 
This is not an adequate analysis of the preceding pushes and pulls, or of the preceding rela‑
tionships between steppe populations and the people who lived in the regions that became 
targets of Yamnaya migrations. Finally, she included in her expanded definition of the Kur‑
gan Culture other archaeological cultures, importantly Globular Amphorae and Baden, 
now known to be genetically Neolithic farmers who had adopted the new technology of 
wheeled vehicles and a more mobile economy before the Yamnaya migrations began. 

So, it is an exaggeration to say that she was right. We need to move beyond the sin‑
gle‑event, invasion model of migration and accept the much more complex models that 
historians and demographers use to model migrations (for example, Moch 1992 and Clark 
et al. 2018). But she was quite correct that the Yamnaya migration up the Danube valley 
about 3000 B.C. had massive effects that were felt across most of Europe. She organized 
and synthesized large bodies of archaeological evidence from across eastern Europe and she 
presented these syntheses in monographs that opened the door to this region’s prehistory 
for many grateful followers, including me. Today, although new methods permit us to rec‑
ognize the Yamnaya–Corded Ware expansion, theory still lags in understanding why and 
how it happened. We have just begun to examine the Yamnaya migrations through the lens 
of processual models. 
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Chapter Four

The Conceptual Impacts of Genomics 
to the Archaeology of Movement

Omer Gokcumen

Abstract  We are all migrants. From our first migrations within Africa to the 
constant movements of present‑day peoples, we have crisscrossed this earth countless 
times. The last ten years have witnessed an explosion of anthropological genomics 
studies, tracing the signatures left in our genomes by the travels of our ancestors. 
Charting the myriad migrations that defined our past has blurred the boundaries 
between ethnic and cultural groups, both past and present. Instead, we now are 
building maps of previously unimagined biological connections and isolations. 
These exciting new insights are shaping how we think about our past. Connections 
between the present and past peoples that had been taken for granted are now 
weakening, while previously unknown connections are made. The ways in which we 
study the social and cultural processes that shape the material culture are shifting. 
Wanderlust defines our species. Thus, the study of human movement takes center 
stage in this new era of archaeogenetics. In this short review, I will introduce the 
genomic tools that enabled this transformation in the field, give examples where 
genomic insights have transformed the way we think about our material culture, 
and argue that politics of migrations and nation formation remain major forces 
in shaping where and what kind of studies are undertaken across the world.

The How and Why of Genomics

The human genome is an ideal subject for the study of the movements of our ancestors, 
given its two inherent qualities. First and foremost, the human genome is the mole‑

cule of inheritance. We each inherit half of our genome from our mother and the other half 
from our father. In turn, our parents inherited their genomes from their parents. All of our 
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genomes can be traced back, generation after generation, to now‑lost ancestral peoples, the 
stories of some we already know, and some yet to be written (Nielsen et al. 2017).

Second, DNA, the stuff of the genomes, is stable. Human genomes are simple in their 
helical, string‑like architecture. The genome makes up for its simplicity by elongating by 
billions of chemical letters. Those chemical letters are constantly replicated in our bodies 
with amazing fidelity and protected from change by the many guardians of the genome. The 
sequence of our genomes, all the billions of chemical letters, remains essentially the same 
in each of our trillions of cells from our births to thousands of years after our deaths. The 
human genome is a well‑protected and stable biological hard drive.

At the intersection of these properties, DNA lends itself to a new wave of investigation 
of our past—a new reconstruction of histories, not from the written word, but through 
analysis of the biological text in our genomes. Studies focusing on maternally inherited 
mitochondrial DNA have constructed family trees, tracing back our maternal ancestors to 
Africa (Cann, Stoneking, and Wilson 1987). They followed genetic breadcrumbs that our 
ancestors left in their migrations out of Africa (Soares et al. 2012) and into Eurasia (Macau‑
lay et al. 2005; Richards et al. 2000), the Americas (Torroni et al. 1993), and Oceania (Dug‑
gan et al. 2014). These studies were then replicated for paternally inherited Y chromosomes 
(Schurr and Sherry 2004; Hammer et al. 2001). Initial anthropological genetics studies 
have made use of these datasets to inquire about past migrations (Hammer et al. 2001) and 
social structure (Pérez‑Lezaun et al. 1999; Chaix et al. 2007), constructing the theoretical 
and methodological foundations of modern archaeogenomics. Now, with access to entire 
genomes inherited from both our parents, the resolution of anthropological genomics stud‑
ies has dramatically increased (Veeramah and Hammer 2014).

The mode of inheritance of our autosomal chromosomes allows us to surpass the lim‑
ited scope of the mitochondrial and Y‑chromosome data to glimpse at our history at the 
population level (Jobling et al. 2013). Briefly, our genome is packaged into 23 pairs of 
chromosomes—23 from our mothers and 23 from our fathers. When we produce a gamete, 
a random chromosome from each pair is passed on to create the sperm or the egg. Occasion‑
ally maternal and paternal chromosomes can exchange genetic materials. This event, called 
recombination, results in a hybrid chromosome passed on to the gamete. Thus, the next 
generation’s genome is comprised of both the maternal and paternal assortment of chro‑
mosomes with an occasional shuffled paternal segment on a maternal chromosome, or vice 
versa. Over generations, the random sorting of chromosomes and their occasional shuffling 
result in a quilt‑tile pattern, with thousands of different segments in our genomes that can 
individually be traced back to different ancestors. They represent the genetic heritage from 
thousands of ancestors, which now is accessible to researchers thanks to genome sequencing 
and computational advancements. 

For example, when I compare my genome to my cousin’s, I can identify thousands 
of segments that I share with him only two generations back. These are the segments that 
we inherited from our grandparents. However, I also share many segments with him not 
because we are close relatives, but because we both have West Eurasian ancestors. Thus, we 
share other segments that we inherited from ancestors that were probably among the first 
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migrants out of Africa. Going back in time, we all share genetic segments that we inherited 
from ancestors that roamed Africa hundreds of thousands of years ago. We even can identify 
segments that my cousin and I share that we inherited from a Neanderthal ancestor that 
lived somewhere in Eurasia some 30–40,000 years ago. Thus, just comparing my genome 
to my cousin’s, I can find clues into my immediate family, migrations outside of Africa, the 
recent history of western Eurasia, and even interactions between our species and archaic 
humans. Overall, it is now possible to reconstruct population histories of human groups 
with unprecedented resolution (Nielsen et al. 2017). 

A second revolution in studying ancient peoples and migrations is facilitated by the 
methodological advances that allow us to sequence genomes from ancient remains (Sko‑
glund and Mathieson 2018). It gave us a candid look at ancient populations and revealed 
ancestral connections between present‑day peoples and ancient populations. However, it is 
only in the last five years that ancient genomes have become relatively routine and afford‑
able, due to two interrelated challenges with studying ancient genomes that had been pro‑
hibitive before (Handt et al. 1994). First, it is challenging to extract and sequence DNA 
from ancient remains due to its degradation and paucity. Second, contamination in the 
archaeological context complicates the analysis of the “original” DNA. The cost of genomic 
sequencing has dropped approximately 100,000 times in the last decade (Wetterstrand 
2013). In parallel, clever new experimental methodologies were developed to better extract 
genomes from ancient remains (Gansauge and Meyer 2014; Kemp and Smith 2005). These 
allowed researchers to enrich ancient DNA in a given sample and later bioinformatically 
clean the resulting data to construct the genome from remains that are tens of thousands of 
years old (Skoglund et al. 2014; Green et al. 2006). These developments in the field make 
ancient genomics a relatively routine undertaking and provide us direct insight into the 
genomic variation of archaeological populations (Skoglund and Mathieson 2018).

The advent of these powerful genomic technologies now allows us to more realisti‑
cally assess thousands of ancestors’ contributions to contemporary genetic variation while 
providing a direct investigation of ancient populations. Instead of taking a snapshot of our 
genetic variation with a fixed‑focus lens, as we did with initial studies of mitochondrial 
DNA, we can adjust our focus to answer direct questions involving specific times and spe‑
cific geographies.

Culture‑Historical Archaeology Is Dead;  
Long Live Culture‑Historical Archaeogenomics

The early twentieth century, an era of colonial powers and geographical exploration, 
witnessed the rise of culture‑historical archaeology (Trigger 1989; see Kristiansen, this 
volume; Daniels, this volume). Ancient material cultures were imagined to represent eth‑
nically homogeneous peoples. Moreover, these imagined homogenous peoples, represented 
through archeological remains, were linked to present‑day populations, often with nation‑
alist and racist undertones (Arnold 1990). Arguably, the most striking examples of this view 
were presented by Gustaf Kossinna (Arvidsson 2006). He was inspired by both emerging 
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views about Kulturkreis (the idea that cultural centers emerged and shaped human variation 
across geographies), and racialism (the idea that there are distinct races of peoples with dif‑
ferent, inherent qualities). Integrating these ideas into a simplistic but politically powerful 
narrative, he argued for the existence of a “Germanic” material culture that was inherently 
linked to an imagined Nordic race. In his view, the cultures and ethnicities were monolithic 
entities tied to certain geographical locales. 

In the broader context of the culture‑historical framework, specific material culture 
markers are strongly tied to ethnic groups, where particular shapes, pottery practices, or 
symbols left in the archaeological record come to signify a particular, monolithic culture 
linked to a monolithic ethnic group. In Western academia, culture‑historical archaeology 
has largely been replaced by approaches that focus on scientifically delineating cultural and 
demographic processes (Binford 1962). 

Genomics is about biological diversity. Therefore, analyzing biological diversity in an 
archaeological context revives the central question asked by culture‑historical archaeology: 
Do genes correlate with cultures? This is a complicated issue and has recently been scrutinized 
from different perspectives (Heyd 2017). At its best, archaeogenomics give unexpected and 
complicated answers about the relationship between genes and cultures. In some cases, they 
sever the accepted links between ethnicities and material cultures. In other cases, they reveal 
connections between peoples and cultural complexes thought to be completely isolated 
from each other. At its worst, archaeogenomics, almost always without intent, resurrects the 
white supremacist narratives in popular narratives, especially across social media (Frieman 
and Hofmann 2019). 

Studies investigating the relationship between material culture and genomic variation 
of European late‑Neolithic/Bronze Age peoples exemplify this conceptual leap (Allentoft et 
al. 2015; Jeong et al. 2018; Haak et al. 2015; Damgaard et al. 2018). Archaeologists define 
Early Bronze Age European material culture by two cultural components: the Corded Ware 
and Bell Beaker pottery cultural complexes (Price et al. 2004; Kolar 2017). Corded Ware 
culture was defined as early as the late nineteenth century and discussed within the con‑
text of Indo‑European languages (Renfrew 1990). Genetic studies reconstructing genetic 
variation from graves associated with Corded Ware culture revealed that there is a genetic 
affinity with samples from the remains of the steppe‑laden (today’s Ukraine/Russia) Yam‑
naya burials (Haak et al. 2015). This observation later led to a new model of the peopling 
of present‑day European populations based on genetic data where immigration of Yamnaya 
“peoples” into Europe plays an important part. In contrast to the rather clear link between 
genetic variation associated with the Yamnaya culture, genetic variation associated with 
Beaker Bell culture, which spread from the Western reaches of England and the Iberian pen‑
insula into central Europe (Price et al. 2004), was remarkably diverse (Olalde et al. 2018). In 
other words, the genetic ancestors of peoples associated with Beaker culture had diverse ori‑
gins predating the spread of specific traditions that define the Beaker culture complex itself. 
This observation indicates that cultural transmission, rather than the coupling of genes and 
material culture, explains the expansion of Beaker culture in Europe. 
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Geographically, a more focused look at Britain paints a different picture than what 
is observed in the rest of Europe. Britain, a relatively isolated geography in the European 
context, provides an interesting archaeological framework. In this geography, the transition 
from Beaker culture marks a clear transition from earlier Neolithic archaeological cultures 
to the Bronze Age. Moreover, the genetic variation from Neolithic and Bronze Age Britain 
is found to be clearly distinct (Olalde et al. 2018). This shows that people with different 
ancestries brought their genes and Beaker pottery to Britain, largely replacing the Neolithic 
inhabitants of the Isles. 

In sum, the links between genes and culture are complicated and depend on context. 
For example, as a whole, Beaker culture cannot be linked to a single genetic component. 
It was practiced by diverse groups of people across Europe. However, it is also clear that 
migration of people has an impact on cultural transmission. The human movement brought 
new genes and Beaker culture to Britain, marking the transition to the Bronze Age in this 
geography, and largely replacing the genetic diversity. It is important to note here that 
archaeogenomics studies, perhaps because of their empirical sophistication, can sometimes 
be treated as definitive answers to major anthropological questions, such as the origins of 
Indo‑European languages or the mode of cultural transitions. However, they would not give 
adequate answers without proper anthropological and archaeological context (see Cameron, 
this volume; Barnard, this volume). I argue that genetic research provides new ways to 
look at fundamental anthropological questions. By doing so, rather than giving definitive 
answers, it reveals the underappreciated complexity of human movement and its impact on 
material culture.

Complicating the Process

Thanks to archaeogenomics, we have now a robust view of the multiple events that shaped 
the Neolithic genetic variation of Anatolia. It provides a clear example of how archaeoge‑
netics sometimes clarifies but more often complicates archaeological questions about cul‑
ture change, demographic change, and migration. The transitions to sedentary, agricultural 
lifestyles are among the most important events in human history (Bellwood et al. 2007). 
They are marked by dramatic increases in population size, shifts in how humans interact 
with nature, massive changes in life histories, and increases in the complexity of arts and 
technologies (Bocquet‑Appel and Bar‑Yosef 2008; Ammerman and Cavalli‑Sforza 2014). 
Collectively, they set the stage for complex societies (Hodder 2010). Anatolia, connecting 
the fertile crescent to the Aegean, and home to some of the oldest settlements known, is a 
geographical center in the study of Neolithic transition (Skourtanioti et al. 2020). Indeed, 
several ancient genomes published involving samples from Neolithic Anatolia have compli‑
cated three long‑accepted notions, providing novel insights into the transition to agriculture 
in Western Asia.

First, it was found that early agriculturalists from the Levant, Zagros, and Anatolia 
were as genetically distinct as present‑day Western Europeans and Western Asian popula‑
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tions are from each other (Lazaridis et al. 2016). This contrasts with the more simplistic 
hypothesis that agricultural lifestyle emerged from a single origin, possibly from a single 
Middle Eastern group in Mesopotamia, spreading rapidly to neighboring regions (Ammer‑
man and Cavalli‑Sforza 2014). Ancient genomics allowed us to ask more specific questions: 
Did the transition to agriculture in these three groups happen completely independently? How 
were the ideas and technologies that define the Western Asian early agricultural lifestyle dissemi‑
nated between these peoples? What cultural, demographic, and ecological forces prevented inter‑
actions between these groups, allowing genetic differentiation to accumulate and be maintained?

Second, ancient genomics data demonstrated that genetic variation in earlier agricul‑
tural settlements of Anatolia (especially in Boncuklu Hoyuk) was relatively low and arguably 
even lower than that of contemporaneous foraging groups in Europe (Kılınç et al. 2016). 
This complicates a more simplistic understanding of agricultural transition in places where 
it happened nearly instantaneously, resulting in a major population boom (Bocquet‑Ap‑
pel 2011). Instead, genomic data points to more subtle and gradual transitions that lasted 
millennia, where foragers “experimented” with agriculture prior to establishing full‑fledged 
agricultural societies emblematic of late Anatolian Neolithic, such as Çatalhöyük. This leads 
to further questions: How long did this transition last? What were the first crops and animals 
to be domesticated? Especially in the light of striking discoveries at Göbekli Tepe, what was the 
initial driving force for more sedentary lifestyles leading to experimentation with local crops?

Third, ancient genomics research revealed that the Western Asian Neolithic was a 
dynamic period. What started as relatively isolated, small forager populations experimenting 
with a sedentary agricultural lifestyle transformed over time to larger and genetically more 
diverse groups (Kılınç et al. 2016). These regional Western groups interacted with other set‑
tlements, sharing both materials and genes. This led to, for example, a significant increase in 
genetic variation observed in later Anatolian farmers as compared to that observed from ear‑
lier farming groups from the same settlements. The Anatolian farmers eventually migrated 
to Europe, bringing their genes and material culture with them, and largely replacing the 
hunter‑gatherer inhabitants of the continent (Omrak et al. 2016; Hofmanová et al. 2016; 
Mathieson et al. 2018; Lazaridis et al. 2016). In a matter of a few years, our understand‑
ing of Neolithization was immensely expanded, progressing from simplistic, overarching 
themes to complex, multidimensional histories involving cultural innovation, demographic 
shifts, local social interactions, and long‑range migrations. The most valuable insights come 
when researchers analyze genomic data within an archaeological context.

Severing the Ties from Past and Present: The Case of Anatolia

Ancient genomics was heralded as a means to find the connections between present‑day 
peoples and ancient societies. Instead, it mostly severed the long‑held beliefs about the 
relationships between past and present peoples, leading to public discussions of how the 
genetics of a people can be tied to a cultural group, a nation, or an archaeological culture 
(Reardon 2009). The genetic studies, both ancient and modern, of the populations residing 
in present‑day Turkey have disrupted the national discussions of identity (Burton 2018). It 
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is, thus, curious that archaeogenetics, which often deals with pre‑Byzantian times, is cele‑
brated by Turkish bureaucracy and the political intelligentsia. At the same time, the genetics 
of extant populations remain constrained due to mainly political considerations.

From the rich Neolithic cultures of its central plains to the ancient Greek cities of its 
coast, Anatolia has always been a central geographical home to myriad diverse peoples and 
cultures (Mitchell 1993; Norwich 1998; Inalcik 2013; Mellaart 1967). Historically, it is 
clearly documented that Anatolia has been inhabited by peoples that identify themselves 
distinctly from both their predecessors and contemporaries (Karpat 1985; Mango 2002). 
Even after the devastating events coinciding with World War I tore the peoples of Anatolia 
further to pieces, several Sunni and Alevi groups, Armenians, different clans of Kurds, Cau‑
casians, Pontic, and Greek Orthodox Christians, among other smaller groups, remained in 
Turkey. These groups often identify with certain locales in Anatolia, have distinct cultural 
traditions, and often claim ancestry with specific past peoples (Gokcumen et al. 2011). This 
diversity contrasted (and still does) with the politics of the Turkish Republic, where “Turk‑
ishness,” vaguely defined, is the bedrock of national identity (Kadioğlu 1996).

Over the last century, the academic elite of the Young Republic, especially in History, 
Anthropology, and Archaeology departments, promoted the notion that Anatolian popula‑
tions were largely replaced by Turkic speaking nomads at the beginning of the second mil‑
lennium A.D. (Toprak 2012), often symbolically marked by the Battle of Manzikert (A.D. 
1071). In this scenario, the majority of Turkish citizens would trace back their ancestors to 
a central Asian “homeland.” An interesting offshoot of this idea is the Sun‑Language thesis, 
which put forward the idea that Turkic‑speaking groups of central Asia were connected to 
earlier Western Asian Empires, specifically to the Hatti and Hittite peoples (Aytürk 2004). 
This implies that Anatolia is an original homeland for Turkic‑speaking peoples and that the 
migration of Turkic nomads into Anatolia at the beginning of the first millennium A.D. is 
not an invasion, but a reclamation. 

This academic narrative, coupled with ongoing political strife, makes a healthy discus‑
sion of Anatolia’s present‑day variation difficult. It is unsurprising that present‑day genetic 
variation in Anatolia is virtually indistinguishable from the neighboring geographies, 
namely, the Middle East, Greece, Caucasus, etc. (Alkan et al. 2014). It is also unsurprising 
that there are likely signatures of recent population movements. These include the small, 
but clearly visible part of the genetic variation shared with present‑day Central Asian and 
Turkic‑speaking groups, likely a signature of the westward expansion of these groups in the 
last thousand years. I would argue that the careful dissection of genetic structure in Turkey 
would also uncover several social links, migrations, and local population movements that 
are currently hidden. Indeed, my own work shows patrilineal structuring of genetic varia‑
tion at the village level, independent of cultural, ethnic, or religious affiliations (Gokcumen 
et al. 2011). Thus, the population of present‑day Turkey is not a genetically homogenous 
entity, but a quilt that has emerged from myriad emigrations and immigrations, population 
collapses and expansions, cultural shifts, and regional interactions. I would argue that such 
genetic heterogeneity is not unique to the population of Turkey, but to the populations of 
virtually all nation‑states. A more subtle, anthropologically contextualized understanding 
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of human genetic variation is warranted to properly link archaeogenetics with present‑day 
genetic variation. What is different in the case of Turkey is a stiff opposition to acknowl‑
edging the complex history of the land, stifling any major genomics project concerning the 
extant peoples living in Turkey.

Burton’s careful historical dissection of Turkey’s genetics studies (Burton 2018) pro‑
vides a glimpse into the complex cultural and political dynamics that complicates genetics 
research in this part of the world. The potential participants in genomics research often 
mistrust international scientists, bureaucrats, and academics who are wary of popular and 
political backlash, and the general political narrative often dismisses the presence of multi‑
ple histories that shape present‑day Turkey. As a result, there is a relatively small number of 
genetic studies in Turkey, most of which focus on medical rather than historical questions. 
International collaboration, otherwise promoted, is hampered when it comes to human 
genetics. As a result, the genetic variation in contemporary Turkey is relatively unappre‑
ciated. The lack of representation of Turkey in global maps of genomic variation (e.g., in 
HapMap [International HapMap Consortium 2003] and 1000 Genomes Project [1000 
Genomes Project Consortium 2012]) is particularly telling.

Ancient genomics research, in contrast, thrives in Turkey. The politically problem‑
atic questions raised when studying modern‑day genomes do not apply when investigating 
genomes dating back to thousands of years ago. Thus, Turkish archaeologists and scientists 
have fostered several fruitful collaborations, leading to the training of a new generation of 
Turkish archaeogeneticists. As a result, we know more about the population movements 
that shape ancient Anatolian history, from the initial migrants from Africa to demographic 
changes during the Neolithic, to Bronze Age movements, than we know of the population 
movements of the last 1,000 years of today’s Turkish population.

It so happens that the early farmers of Anatolia are more genetically similar to pres‑
ent‑day Sardinians than they are to the present‑day Turkish population (Lazaridis et al. 
2016; Kılınç et al. 2016). If the modern genetic variation in Turkey is neither from medi‑
eval central Asia nor from Neolithic Anatolia, it begs the question of where it did come 
from. Unfortunately, studying this question remains difficult in practice for several reasons. 
First, there is a miscommunication about how genetic variation data are understood and 
interpreted, given that these interpretation frameworks were designed mainly via North 
American and West European academic traditions (Gokcumen 2018). Due to this miscom‑
munication and political and ideological concerns, the Turkish government and academic 
institutions are reluctant to commit to supporting large genetic variation studies or to par‑
ticipate in global consortia. The genetic databases, even those designed for solely clinical 
purposes, remain scattered and inaccessible. As a consequence, key questions concerning 
present‑day genetic variation and its link to the past remain understudied. We do not know 
if there is genetic structuring across Anatolian geography. We can neither reliably date nor 
investigate the linguistic, cultural, and demographic changes that undoubtedly happened 
across Anatolia’s recent history. We cannot test the hypothesis that at least some present‑day 
self‑identified ethnic groups might have ancestral connections to archaeological remains. 
However, thanks to archaeogenomics, we now know that the histories of the peoples of 
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Anatolia who live in modern‑day Turkey are even more complicated than we thought and 
that they remain to be written.

Conclusion

Genomics has never been more relevant to address archaeological questions. It provides 
powerful empirical insights into ancestral connections between settlements and cultural 
complexes. In this piece, I argue that genomics complicates, rather than resolves, long‑dis‑
puted questions in archaeology, opening novel avenues of research. It revives a new cul‑
ture‑historical perspective, challenging the processual interpretation of archaeological data, 
and calls the previously established links between present‑day peoples with ancient remains 
from the same geography into question. I am hopeful that these new discussions will lead 
the field to move into a more sophisticated and integrative understanding of the past.
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Chapter Five

New Data and Old Narratives

Migrants and the Conjoining of the Cultures and  
Economies of the Pre‑Roman  

Western Mediterranean

Franco De Angelis

Abstract  The study of the ancient Mediterranean and Near East has witnessed 
an explosion of new data and approaches over the past generation. In some cases, 
old historical narratives have also changed to account for these new data and 
approaches, but in most cases old, outdated narratives continue. A case in point 
concerns the conjoining of the economies and cultures of the pre‑Roman western 
Mediterranean between the ninth and third centuries B.C. Two competing nar‑
ratives currently exist. The older, and still dominant, colonialist narrative sees this 
region as backward before the arrival of superior immigrants, most notably Greeks 
and Phoenicians. From these supposedly more advanced immigrants, Etruscans, 
Romans, and other preexisting peoples would have been able to take the best of 
the immigrants’ technology, innovation, and ideas and build on them by a pro‑
cess known as leapfrogging. The other competing postcolonial narrative is more 
recent and argues for greater sophistication and cultural autonomy in the western 
Mediterranean prior to the arrival of any immigrants. This chapter tests these 
narratives against the latest evidence and theory, with the intention of providing 
a less polarized and more nuanced working narrative for understanding these 
crucial centuries before the rise of the Roman Empire.

The study of the ancient Mediterranean and Near East has witnessed an explosion of 
new data and approaches over the past generation. In some cases, old historical narra‑

tives have also changed to account for these new data and approaches, but in most cases old, 
outdated narratives continue. A case in point concerns the conjoining of the economies and 
cultures of the eastern and western Mediterranean in pre‑Roman times, especially in Italy, 
which later became the historical center of the Mediterranean. This chapter focuses critically 
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on a narrative central to this historical encounter: that it was migrants from the eastern 
Mediterranean who transformed the western Mediterranean through a series of earth‑shat‑
tering cultural and technological transfers. The discussion is divided into two parts. In the 
first part, I critically evaluate the two competing narratives that currently exist to explain 
this fascinating and important historical encounter. In the second part, I test to what degree 
these narratives stand up to the latest evidence and theory. The overall intention is to formu‑
late a less polarized and more nuanced working narrative better attuned to understanding 
the conjoining of the cultures and economies of the eastern and western Mediterranean in 
the crucial centuries before the rise of the Roman Empire.

Polarized Narratives on the Role of Immigrants

Historians of the Roman Empire have traditionally shown little interest in the first half 
of Rome’s millennium‑long history as a subject in its own right (Terrenato 2010:515). 
They have preferred to investigate the fully formed empire itself to its origins—always an 
easier task. At best they might include a chapter on this first half of Roman history in text‑
book accounts as a sort of rite of passage without necessarily connecting these two histor‑
ical periods (e.g., Boatwright, Gargola, Lenski, and Talbert 2011), although some signs of 
change are starting to emerge (Terpstra 2019). This habit only reinforces the problem. As 
a result, Roman historians end up bypassing the formative processes that made the Roman 
Empire possible, and especially the raging debates found in pre‑Roman historical scholar‑
ship regarding the role immigrants from the eastern Mediterranean played in that story. 
These debates merit attention in their own right and can be classified as currently following 
one of two possible narrative structures.

The older, and still dominant, colonialist narrative maintains that the western Medi‑
terranean was backward before superior immigrants, most notably Greeks and Phoenicians, 
started arriving in the late ninth century B.C. Since the late nineteenth century, modern 
scholars have drawn upon ideas of “Ex Oriente Lux” (“from the East, light”) as ultimately 
the driving force in this interpretation (Wells 1989:67). Without this external spark, no 
internal and independent development could otherwise occur in the western Mediterra‑
nean. From these supposedly more advanced immigrants, other preexisting cultures, such 
as the Etruscans and Romans, would have been able to take the best of the immigrants’ 
technology, innovation, and ideas and build on them without having to reinvent the wheel, 
so to speak. The East simply laid the basis for the pre‑Roman western Mediterranean and 
its later historical success.

For the general viewpoint, we have the following quotation from the widely read work 
on the Etruscans by Friedhelm Prayon (2010:47):

Phönikern und Griechen haben die Etrusker es zu verdanken, daß sie aus prähistorischer 
Bedeutungslosigkeit erwacht und in kurzer Zeit zum führenden Kulturvolk Mittelitaliens 
aufgestiegen sind. Der Hintergrund dieses kulturhistorisch für weite Teile Westeuropas 
entscheidenden Vorgangs war die Kolonisation des westlichen Mittelmeerraumes.1
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Prayon is not in doubt of the role of the Phoenicians and Greeks in the making of Italy and 
the entire pre‑Roman western Mediterranean with it. Putting the words “Phönikern und 
Griechen” in the dative case at the very start of his sentence only emphasizes that point even 
further. The coup de grâce is the description of Etruscan developments as irrelevant before 
outside contact. Two other quotations, both from the late distinguished Italian prehistorian 
Luigi Bernabò Brea, add more details to this general picture. In the first quotation, Bern‑
abò Brea (1957:136), in his important synthesis of evidence translated into English for the 
widely read Thames & Hudson series, Ancient Peoples and Places, approaches the question of 
the development of the western Mediterranean in the context of discussing the collapse of 
the Bronze Age interregional networks:

The peaceful relations and commercial exchanges which had existed between the various 
Mediterranean peoples were now broken off [in the mid‑thirteenth century B.C.] almost 
entirely. A time of war and fear began, forcing the peoples to change their whole way of 
life, and profoundly altering the basis of their economy. A real Dark Age set in, only to be 
brought to an end five centuries later with the Greek colonization of Sicily and southern Italy.

In the second quotation, Bernabò Brea picks up the discussion regarding the reopening of 
the Mediterranean with the arrival of the Phoenicians and Greeks in discussing the import‑
ant site of Pantalica in Sicily, and he specifies iron technology as one of the features brought 
for the first time from the eastern Mediterranean:

A questo vasto complesso di apporti trasmarini, abbiamo ritenuto che debba essere ascritta 
anche l’introduzione, in Sicilia, dei primi oggetti di ferro, in un periodo in cui la fusione 
di questo metallo era ancora ignota nell’isola.2

These quotations represent the tip of their iceberg, so to speak, and many other similar quo‑
tations could be cited with the same result (another example is given below in the second 
section). It is important to note that this line of thinking is accompanied, whether directly 
stated or not, by cultural and economic processes such as “The Greek Miracle,” “Helleniza‑
tion,” “Orientalizing,” “Orientalization,” “Phoenicianization,” and so on that were created 
by it to account for the spread of these innovations. These are modern coinages that derive 
their inspiration from numerous ancient literary sources with their tropes as civilizing nar‑
ratives. This is a large topic that has been well discussed in recent years (Vogt‑Spira and 
Rommel 1999; Braund and Gill 2003; Dench 2005; Ridgway 2010; Whitmarsh 2010). It 
is enough to say here, in overview, that these ancient discourses, which are full of ideology, 
have shaped modern discussion of East‑West relations. Unfortunately, the ancient literary 
sources were usually taken at face value when the modern disciplines of ancient history 
and archaeology were being formulated. The subject requires the careful disentangling of 
fact from fiction with an archaeology of knowledge. For our purposes, two points must be 
emphasized. The first is that Greeks, before and during the Roman Empire, Hellenized the 
origins of peoples, products, and technologies of all kinds. The second is that the Romans 
themselves discussed their relationship with Greece in terms of their own civilizing narra‑
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tive, the most outstanding example being the famous lines from the poet Horace (Epistles 
II.1.156): “Graecia capta ferum victorem cepit et artis intulit agresti Latio.”3

The effects of all these civilizing processes are deemed to have been far‑reaching and 
to have had profound influence on the preexisting populations. Put another way, migrants 
from the eastern Mediterranean were put on a pedestal as the prime historical actors and 
agents, and the regions that they settled regarded as virgin terrains passively waiting to 
be developed. This colonially inspired line of thinking also makes Italy and the western 
Mediterranean a disciplinary footnote to Classical and Near Eastern studies. That means, 
therefore, that this scholarly viewpoint is not necessarily restricted to scholars working in 
German or Italian, as in the case of the two scholars quoted earlier, but instead, as we will 
see further later on in this chapter, it is a general approach to pre- and post‑contact Italy and 
the western Mediterranean.

In the last two decades, a postcolonial view has challenged this narrative. This has 
come about through the growth and interpretation of archaeological data in the pre‑Roman 
western Mediterranean (Bietti Sestieri 1997; Guidi 1998, 2008; Dietler and López‑Ruiz 
2009; Celestino and López‑Ruiz 2016; Webster 2016). It argues for greater sophistication 
and cultural autonomy in the western Mediterranean prior to the arrival of any immi‑
grants. Closer and more careful analyses of the data have been taken, as recently with, 
for example, wall painting (Naso 2010) or ship building (Höckmann 2001), instead of 
automatically attributing this or that development to eastern Mediterranean origins. This 
reappraisal includes a revolution in absolute chronology supported by the scientific dating 
techniques of radiocarbon and dendrochronology (Bartoloni and Delpino 2005; Nijboer 
2005; Brandherm and Trachsel 2008). The result has led to the revision of many parts of 
the traditional chronological system originally built up before World War II around a small 
number of ancient literary passages, especially from Thucydides (Book VI). These literary 
passages were matched up with finds of Greek Geometric and Corinthian pottery found in 
the sites mentioned by these ancient authors, and then extended well beyond these contexts 
to all points of the compass where synchronisms for relative and absolute chronology were 
needed. This was the routine way in which absolute chronology was constructed before 
archaeological science became available. Nevertheless, the traditional chronological system 
has become outdated in several important respects, the western Mediterranean being one of 
them, and revisions to it might have been regarded as normal were it not for the historical 
repercussions that the revisions have generated. The overall result of these recent scholarly 
developments, assuming them to be essentially correct, is that the western Mediterranean 
has emerged as more culturally developed, with some important features, such as the arrival 
of iron technology and state formation, now shown to be earlier than previous thought. 
These developments were neither dependent on immigrant stimuli for their initial develop‑
ment, nor did they emerge out of any sort of “Dark Age.”

Let me illustrate this other, newer narrative with the following quotation from two of 
its leading proponents, Corinna Riva and Nicholas Vella (2006:10):

That the Dark Age is more a historiographical construct than a historical reality of a 
specific time period is a given amongst prehistorians of the central Mediterranean where 
a continuity of activity from the end of the Bronze Age is known from the archaeological 
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visibility of settlements, exploitation of metal sources, and trade links between east and 
west Mediterranean, particularly at Cyprus. It is surprising that such evidence from the 
central Mediterranean has hardly been used by scholars to engage with debates on the 
supposed darkness of the Aegean. Even now there is certain apprehension in making explicit 
cross‑Mediterranean links that are, by contrast, presupposed for the first millennium BC.

This quotation outlines the main features of this line of thinking. The pre‑Roman western 
Mediterranean is viewed as more culturally and economically developed than imagined in 
earlier scholarship. The western Mediterranean exchanged with the eastern Mediterranean, 
primarily through Cyprus, but it is Greece alone, on this viewpoint, that was in a downturn 
(labeled in this quotation a Dark Age following traditional scholarship) and less involved 
with the wider world of the Early Iron Age Mediterranean. In other words, the entire Med‑
iterranean basin was not at the whim of Greece and its regional developments. What also 
underlies this position are two other recent scholarly developments, besides changes in abso‑
lute chronology. The first concerns questioning inherited concepts. Riva and Vella single 
out the “Dark Age” as one problematic concept, but their words belong to the introductory 
remarks of a volume that they co‑edited that critically debated the validity of the concept 
of Orientalization. They and some of the contributors to their edited volume are not alone 
in thinking about the exaggerated role that Orientalization has played in discussions of the 
Mediterranean as a whole. The distinguished French archaeologist Roland Étienne also feels 
the same way in the two chapters he has recently written (2010:372; 2017:11–13). He has 
gone so far as to speak of the need to “de‑orientalize” the ancient Mediterranean. Even if 
we do not wish to go to this drastic extent (cf. Carenti and Wilkes 2006, for example), the 
point is that the role of the East needs to be reevaluated, to remove the excesses of previous 
scholarship. In any case, it remains the case that the western Mediterranean, as a historical 
entity in its own right, is still either not all included in historical narratives or at best treated 
as an appendix of the Aegean Sea basin (Schulz 2008:13; Prag and Crawley Quinn 2013).

The main reason for these polarized historical narratives is that they are based on 
polarized methodologies (De Angelis 2016a). The older, and still dominant, colonialist nar‑
rative is inspired by ancient and modern ideas of “Ex Oriente Lux.” It builds on ancient 
literary sources with their tropes as civilizing narratives. Its archaeological practices belong 
to the culture history paradigm and often treat the western Mediterranean as a footnote 
of Classical and Near Eastern studies, which originated in the colonial and imperial dis‑
courses of the nineteenth century. The other postcolonial view that argues for more sophis‑
tication in the pre‑Roman western Mediterranean has much in common with processual 
archaeology, in that it employs mainly archaeological data, situating them in their ecological 
contexts and adopting scientific techniques to enhance their interpretation. It also usually 
rejects altogether the ancient literary sources as a part of a wider process of decolonizing 
scholarship. As noted by the editor in her introduction to this volume, the result has been 
a methodological “standoff.” 

This polarization of source types and interpretative frameworks needs to be bridged 
with interdisciplinary methods. Extending the approach taken in my research on ancient 
Sicily (De Angelis 2016b), where similar narrative polarizations previously existed, I aim 
to establish a proper analytical framework. I adopt a rigorous methodology involving the 
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critical combination of ancient literary and material sources, awareness of the ancient and 
modern historiographies shaping them, and informed with comparative and theoretical 
perspectives. My methodology also establishes objective criteria to test both opposing 
viewpoints with our available evidence. This allows me to steer a careful course between 
over- and understating the roles of the eastern and western Mediterranean. This kind of 
methodology is essential to study the pre‑Roman western Mediterranean between the ninth 
and third centuries B.C. For one of the cultural items transmitted from the eastern to west‑
ern Mediterranean was alphabetic writing (see the various essays throughout Étienne and 
Esposito 2010). Although the uses of writing and literacy remained confined to narrow elite 
circles, we hear the voices of some cultures, most notably the Greeks, versus the silences of 
others, for which archaeology and etic commentaries form the core of our knowledge. Put 
another way, the study of the pre‑Roman western Mediterranean has been affected, like 
so many other similar periods of history worldwide, by traditional disciplinary divisions 
between prehistoric, protohistoric, and historic studies and by their objects of study cast 
as essentialized cultures, often in opposition to one another. Bridging these divides with 
cross‑cultural, interdisciplinary methods better captures the nature of this period and our 
evidence for it (De Angelis 2016a). Applying an anthropological perspective that seeks to 
be as neutral as possible in this highly debated encounter between ancient East and West is 
also required, because previous scholarship has tended, whether or not it acknowledges the 
fact, to self‑identity with particular peoples and their source types.

Even with the application of all of the foregoing methodological and theoretical 
advances, Classical Mediterranean studies must be infused with further anthropology. These 
studies ought to be brought more in line with the groundbreaking work by anthropolog‑
ical archaeologists working on mobility and migrations (for starters, one can refer to the 
chapters by Kristian Kristiansen and David Anthony contained in this volume). Genetic 
and stable isotopic research has been scarcely developed for the pre‑Roman western Medi‑
terranean between the ninth and third centuries B.C., centuries which we well know were 
characterized by one of the most important episodes of mobility and migration in human 
history (the few studies that exist only whet the appetite for more: Matisoo‑Smith et al. 
2016, 2018; Tanasi et al. 2017). Considerably more data and analyses are needed before 
definitive answers to more sophisticated questions can be provided. We can be certain that 
these new data will impact current historical narratives just as they have for the study of 
prehistoric Europe. For the time being, we have to work with the data and arsenal of meth‑
ods and theory available to us. My research moves the field in this new direction by taking 
the next logical step in reformulating current historical narratives that are in dire need of 
modification. I put these principles into practice in the next part of this chapter.

Testing the Backwardness Narrative and Proposing an Alternative

The obvious place to begin is by testing the longstanding backwardness narrative, which is 
still exerting its influence on most historical reconstructions. Thereafter, I put forward a less 
polarized and more nuanced working narrative better attuned to understanding the con‑
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joining of the cultures and economies of the eastern and western Mediterranean between 
the ninth and third centuries B.C.

The civilizing narratives of the ancient and modern discourses, as already discussed, 
have provided the appropriate context for thinking about the pre‑Roman western Mediter‑
ranean as backward before the arrival of Greek and other supposedly superior immigrants 
from the eastern Mediterranean. What made such ancient thinking about the pre‑Roman 
western Mediterranean seem applicable in modern eyes was, arguably, the advent of the 
Industrial Revolution in the late eighteenth and nineteenth centuries, and the discussion 
that ensued from it of why some European regions industrialized and others fell behind 
economically. Peter Musgrave (1999: back cover) has succinctly summed up the problem 
in his thought‑provoking book The Early Modern European Economy: “Until recently, study 
of the early modern economy in Europe has tended to have heroes and villains: the former 
being the progressive and ‘modern’ economies of the Netherlands and England, and the 
latter being doomed, backward and Catholic Italy and Spain.” Therefore, at the same time 
that scholarship on the ancient western Mediterranean was developing, Italy and Spain 
were regarded as economically backward when compared to the Netherlands and England 
(for full discussion of this North‑South European divide, see Dainotto 2007). This modern 
backwardness was directly applied without acknowledgment or much thought to pre‑Ro‑
man Italy and the western Mediterranean as a feature of their economic history. This was 
not the first and only instance of this modern to ancient back‑projection happening in 
ancient history (for another example, see De Angelis 2006). Italy’s timelessness was inter‑
rupted only by two periods of “modernity” in the eyes of Europeans: the Roman Empire 
and the Renaissance. That Italy could not capitalize on the latter efflorescence in particular 
in an enduring way to produce its own Industrial Revolution invited intense internal, and 
especially, external scrutiny.

These negative framings predate the important research by Russian American eco‑
nomic historian Alexander Gerschenkron (1962) before and after World War II. There is a 
positive side to backwardness that Gerschenkron revealed in his discussions of the Indus‑
trial Revolution. He argued that late industrializers, such as Germany, Russia, and Italy, 
diverged in their development from early industrializers, like Britain. The so‑called back‑
ward countries could skip several stages, which the former had to go through by adopting 
and adapting their advanced technology, to catch up with their predecessors, without neces‑
sarily having to reinvent the wheel or make the kind of investments that the early industri‑
alizers had had to. There were not just disadvantages to backwardness, as we might normally 
think, but also advantages in coming late to the game that could be transformed into rapid 
development, where latecomers could overtake the preceding leaders to become the new 
leaders through a process usually referred to as leapfrogging or, less commonly, the retarding 
lead (Burke 2005:147–148). To the best of my knowledge, only a small handful of scholars 
working on antiquity has ever picked up on this potentially powerful argument to explain 
the development of the Mediterranean (Morris 2010:34–36; Broodbank 2013:399–400, 
467). Certainly, the concept has not been systematically applied and tested for the pre‑Ro‑
man western Mediterranean between the ninth and third centuries B.C. 
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In order to test whether backwardness existed and led to leapfrogging, we must start 
with what Gerschenkron and others have singled out as the defining features of backward‑
ness. It must be remembered that these discussions have generally occurred in the context of 
the Industrial Revolution, and that some of the features either did not exist at all in antiq‑
uity or to the same degree as later. The model suggests that the more backward the economy, 
the more likely it is that the following things will occur (Gerschenkron 1962:353–354):

	 •	 Special institutions, including banks or the state, will be necessary to properly 
channel physical and human capital to industries.

	 •	 There will be an emphasis on the production of producer goods rather than 
consumer goods.

	 •	 There will be an emphasis on capital‑intensive production rather than 
labor‑intensive production.

	 •	 There will be a great scale of production and enterprise.

	 •	 There will be a reliance on borrowed rather than local technologies.

	 •	 The role of the agricultural sector, as a market for new industries, will be 
small.

	 •	 There will be a reliance on productivity growth.

Our evidence, derived mainly from archaeology, does in fact allow us to say whether, for 
instance, there was greater reliance on borrowed rather than local technologies, whether 
there was greater emphasis on the production of producer versus consumer goods, and 
whether the role of the agricultural sector was smaller as a market for new industries.

Let us test the backwardness criteria against metallurgy, which is one of the features 
constantly singled out in both of the current historical narratives. For scholars who view the 
western Mediterranean as essentially backward before the arrival of Phoenician and Greek 
immigrants, metallurgy of every kind is usually thought to have been brought wholesale 
from the eastern to the western Mediterranean in the ninth century B.C. (besides one of 
the quotations from Bernabò Brea above, similar statements are made more recently by the 
distinguished Italian American Etruscologist Larissa Bonfante [2002:43]). Of the traditions 
of pre‑Roman western Mediterranean metallurgy, that of Etruscan bronzes is a highly visible 
and well‑investigated sphere of activity. So the question may be posed: Is it true that the 
Phoenicians and Greeks ultimately taught the Etruscans to make their famed crested helmet 
or so‑called antenna swords, the two most common and widely distributed artefact types?

The views of the so‑called Backwardness School contrast drastically with those of 
Anne Lehoërff (2007) in her book on central Italian bronze metallurgy from 1200 to 750 
B.C. Lehoërff addresses a variety of issues in her big and important book, though the bulk 
of it is dedicated to an in‑depth treatment of the technology of Etruscan metallurgy over 
these centuries. Her methodology involves a microscopic scientific analysis of a large set of 
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bronze objects conducted in a laboratory setting, accompanied by close visual examination 
of these objects and close attention to their chronology and archaeological and historical 
contexts. In her conclusions, she begins by making the important point that temperate 
Europe was not tributary only to the Mediterranean for its history. Central and northern 
Europe were more advanced than usually imagined by Classical and Near Eastern scholars, 
and Italy and the western Mediterranean as a whole fit into a twofold picture as representing 
a kind of fulcrum throughout history for cultural contacts and relations between points East 
and West. It is difficult, Lehoërff continues, to accept the classic axis of directionality from 
the southeastern Mediterranean to northwestern Europe. In the crucial tenth to eighth cen‑
turies, close analysis of the evidence indicates that no innovation occurred, and that all the 
techniques needed for producing eighth‑century objects, the century when East and West 
had become conjoined in a permanent way, were already previously known. This Etruscan 
expertise included a wide range of skilled specialists, such as mold and hammer workers; the 
internal division of labor was already quite articulated in all the necessary ways to produce 
that fine workmanship for which the Etruscans were known.

The arguments against Etruscan backwardness can also be extended to other sec‑
tors of the economy, in which the export of many agricultural and craft products may be 
documented or postulated, along with the import of high‑quality consumer goods in large 
quantities (De Angelis forthcoming). The argument can be extended even further to the 
entire pre‑Roman western Mediterranean (the focus of a book project under contract with 
Oxford University Press), where my working hypothesis is that the “From Backwardness 
to Leapfrogging” framework cannot explain the entire history of the pre‑Roman western 
Mediterranean, simply because there is too much contrasting evidence and arguments for 
it to be entirely applicable. It may apply in some cases, such as Sicily (as I argue in De 
Angelis 2016b), but it cannot apply to the whole, as becomes visible when informed by 
the microregionalism that underlies the quotation from Riva and Vella discussed earlier 
(see more fully Horden and Purcell 2000). The concept of microregionalism applies well to 
the pre‑Roman western Mediterranean. As we have seen, Etruria and Sardinia emerged as 
important microregions at the beginning of history for their sociopolitical complexity and 
interregional connections. Etruria and Sardinia were already highly developed when Greeks 
and Phoenicians encountered them; they were “prehistoric powerhouses,” which stood out 
when compared to other parts of the western Mediterranean. About this, there can no lon‑
ger be any doubt. The main problem, as discussed earlier, lies in the disciplinary divisions 
across the pre‑Roman western Mediterranean that have hindered the necessary dialogue, 
along with their respective colonialist and postcolonialist viewpoints. Pre‑Roman specialists 
have long sought to establish a dialogue with Classical and Near Eastern scholars, if only 
because their field is heavily overwritten by Classical and Near Eastern written sources. It 
is Classical and Near Eastern scholarship in general that still seems blissfully unaware of 
the direct relevance of pre‑Roman studies, although that is gradually changing. Nowhere is 
this more evident and more glaring than in the practices of Roman historians discussed at 
the beginning of the first part of this chapter. Introspection is needed for the disciplines of 
Classical and Near Eastern scholarship. One of the ways that this could be done, for pur‑
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poses most germane to this chapter, is for practitioners to stop viewing their disciplines and 
subject matter as idealized monolithic blocks. It is wrong to state that Greece and the Near 
East were uniformly developed and more advanced; they too had microregions (however 
defined) that were and were not as dynamic and complex as parts of the contemporary west‑
ern Mediterranean (Liverani 2017). As we increasingly define the Mediterranean as microre‑
gional, it only follows that movement and interaction in the Mediterranean occurred not 
only in the traditional East to West manner, but also in a West to East manner and a North 
to South manner. It also follows that we should keep pace with viewing the ancient world as 
decentered and, consequently, polycentric. My research situates itself within The Corrupting 
Sea (Horden and Purcell 2000) scholarly paradigm emphasizing historical ecology, microre‑
gionalism, and connectivity, but it also updates the paradigm in light of the second‑wave 
criticisms made of it (see introduction, this volume).

The Etruscans and Sardinians can no longer be contained within central Italy; there 
is simply too much evidence for them all over the ancient world for which their agency in 
distributing their material culture can also no longer be denied (Camporeale 2004; Webster 
2016:221). Any arguments to the contrary must be grounded in tangible evidence; other‑
wise, we are reverting to the privileged special pleadings of earlier generations of scholarship. 
One can sense a very slow and, so far, small turning of the tide. Other scholars, besides Riva 
and Vella quoted earlier, have been bold enough to state as much outright; they include 
both Italian prehistorians, as is only to be expected, and Greek historians/archaeologists (for 
example, Bietti Sestieri, Cazzella, and Schnapp 2002:425–426; Osborne 2009:121). My 
comparative and theoretical reading suggests that we should be seeing human interactions 
not under the microscope, but as a system of overlapping regional trajectories that could 
be linked together by heightened levels of mobility and connectivity. This is the basic idea 
of the late Janet Abu‑Lughod’s (1989) classic book Before European Hegemony: The World 
System A.D. 1250–1350. She depicts the global, Old World situation in the century before 
the arrival of the so‑called Black Death in Europe as a series of eight overlapping regional 
systems of various shapes and sizes that stretch from southeastern Asia to southern England 
in a kind of Venn Diagram framework (Abu‑Lughod 1989:34 Figure 1). This cartographic 
rendering of the world system that Abu‑Lughod has delineated provides us with food for 
thought. It allows us to imagine how regional systems developed and existed on their own 
in the ancient pre‑Roman western Mediterranean in the first instance. Later, through the 
settlement of migrants from the eastern Mediterranean, this world could become poly‑
centric and linked together to form a more integrated larger global whole. This is also the 
basic idea behind Horden and Purcell’s (2000) groundbreaking work The Corrupting Sea 
with its emphasis on historical ecology, microregionalism, and connectivity. Our case study 
involving the pre‑Roman western Mediterranean can help revise and refine their scholarly 
paradigm.

The Corrupting Sea has spurred on further research by others on applying theories 
of globalization to the ancient world. This includes the creation of two new coinages for 
its ancient equivalent: “Mediterraneanization” by Ian Morris (2003), speaking of Archaic 
Sicily, and “oikoumenisation” by Eivind Heldaas Seland (2008), speaking in the context 
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of the Indian Ocean and its relations with the Roman Empire. Morris was among the first 
to spearhead the second‑wave criticisms of The Corrupting Sea’s intellectual paradigm with 
which I am in full agreement. Morris underlines the human costs of connectedness and 
talks about winners and losers in terms not necessarily defined by ethnicity, illustrating 
his argument with a case study from Archaic Sicily. His ideas can certainly be extended to 
the entire western Mediterranean before the rise of the Roman Empire. We can begin by 
solving the problem of our polarized historical narratives involving the pre‑Roman western 
Mediterranean outlined above by adopting cross‑cultural interdisciplinary methods that do 
not self‑identify with one side or the other and that think in terms of networks. We can also 
think more deeply about the pace of connectivity, which does not necessarily need to be 
“constant,” as often currently imagined, and does not necessarily only belong to some cho‑
sen peoples (like the Phoenicians and Greeks) to the detriment of others (like the Etruscans 
and Sardinians). All sides, both local and immigrant groups (themselves no longer immi‑
grant after a couple of generations and now also to be considered local, or perhaps “glocal” 
because they were diasporic cultures that joined their places of origin with the new settle‑
ments they established) played a role in the development of the pre‑Roman western Med‑
iterranean. No group, however, was particularly favored because it was local or because it 
had emigrated from the eastern Mediterranean. Instead, this appears to be another instance 
from history of how once‑dominant cultures and economies, when conjoined with others 
in conditions of coexistence, collaboration, and competition, fall behind for various reasons 
and are replaced by hungrier, more focused and better institutionally organized ones, some‑
times accompanied no doubt by serendipity. Who produced, sustained, and altered these 
long‑term trajectories in the pre‑Roman western Mediterranean changed over the course of 
time. No one, not even Rome, was predestined to come out on top.

Conclusions

It is important to get right the history of the pre‑Roman western Mediterranean between 
the ninth and third centuries B.C., for two reasons. First, the Roman Empire was forged in 
this period, and so was Western civilization by extension. Second, the historical processes 
that occurred in these centuries supply more evidence and case studies that are relevant to 
understanding similar moments throughout time, including the present. Outlining what 
is potentially at stake should embolden us to take the cross‑cultural and interdisciplinary 
risks needed to get right the history of these centuries. Here, I can only reiterate the pleas of 
Michel Gras (2000) for such work made more than two decades ago.

In this chapter, I have made a first attempt at doing so by looking closely at the two 
competing historical narratives and how far they match up with our available evidence. The 
pre‑Roman western Mediterranean cannot any more be characterized with blanket descrip‑
tions of backwardness, nor can we swing the pendulum in the opposite direction and claim 
no role for Greeks, Phoenicians, and the eastern Mediterranean during these centuries. 
Instead, we need to argue and nuance our narratives with evidence and be prepared to see 
shifting historical agents and complexities. However, we have only touched the tip of the 
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iceberg. The groundbreaking work by anthropological archaeologists working on mobility 
and migrations, some of it contained in this volume, has hardly made a dent on our subject. 
Genetic and stable isotopic research remains largely absent from what we well know was one 
of the most important episodes of mobility and migration in human history. The dynamic 
centuries of history addressed in this chapter await new research horizons.
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Notes

1.	 Translation of the German original: “It is the Phoenicians and Greeks that the Etruscans 
are to thank for awakening them out of their prehistoric irrelevance and for raising them 
to the leading people of central Italy. The reason for this decisive event, for large parts of 
Western Europe, was the colonization of the western Mediterranean.”

2.	 Translation of the Italian original: “To this vast complex of overseas transferences, we have 
maintained that the introduction of the first iron objects in Sicily must be assigned, in a 
period in which the fusion of this metal was still unknown in the island.”

3.	 Translation of the Latin original: “Captive Greece took her savage victor captive and brought 
the arts into rustic Latium.”
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Chapter Six

Captives

The Invisible Migrant

Catherine M. Cameron

Abstract  Forced migration has been largely neglected by archaeologists, but eth‑
nohistoric, ethnographic, and archaeological data suggest that warfare and captive 
taking were common practices in the small‑scale societies of the past. Captives 
tended to be women and children. They could be moved significant distances, and 
they often made up a significant proportion of the societies they joined. The forced 
movement of captives formed a constant background to the more formal migra‑
tion archaeologists typically study. Recognizing captives as common and constant 
migrants compels us to rethink the ways in which we view the boundaries we 
draw around archaeological cultures and to acknowledge their permeability. This 
chapter develops a new model of migration that focuses on captives, allowing us 
to explore their role in shaping social boundaries and in cultural transmission. 
aDNA and isotopic studies are transforming how we see population movement, 
allowing us to distinguish the movement of individuals in the past. Modeling 
captive behavior should be an important tool for interpreting the results of these 
new scientific studies, ultimately refining our understanding of how people moved 
in and among ancient societies. Bringing captives out of the shadows, we should 
recognize the contributions they made to the societies they joined. 

A paradigm shift is taking place in archaeology. Megan Daniels (this volume) declares 
that archaeology and other disciplines that study the past are increasingly developing 

a migration‑centered worldview of human history, “a view that sees mobility and migration 
as fundamental, constant features of human development and adaptation over the long 
term.” Simultaneously, emerging data from isotope analysis and aDNA are transforming 
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our understanding of ancient movements in many parts of the world, a scientific revolu‑
tion in archaeology akin to the one that accompanied the discovery of radiocarbon dating 
(Kristiansen 2014 and this volume; also Anthony this volume; Gokcumen this volume). 
I hope to contribute to these developments by revealing the existence of a type of forced 
migrant that, while extremely common in societies of all types and time periods, has been 
largely overlooked by archaeologists: captives. The forced movement of captives formed a 
constant background to the sorts of movement archaeologists typically study. Isotope and 
aDNA data open new doors for the study of captive migration because they can track the 
movement of individuals. Remarkably, we can learn the age and sex of prehistoric migrants, 
as well as their treatment during life and after death, and sometimes their relationship to 
other members of the community in which they died. In order to make full use of these 
data, however, we need to develop new interpretative models that will help us understand 
migration at the level of the individual. This chapter aims to provide one framework for 
such a model. 

I use ethnohistoric, ethnographic, and archaeological data to document the presence 
of captives in small‑scale (pre‑state) societies. Warfare and captive taking in small‑scale soci‑
eties caused the movement of many individuals in the past, especially women and chil‑
dren. These forced migrants spread both genetic material and cultural practices as they were 
dragged from their homes and driven across ancient landscapes. Recognition of the forced 
movement of captives challenges assumptions derived from modern migration studies that 
migrants make carefully considered decisions about when, how, and where to migrate. It 
disrupts our view of typical migrants as young men or families and it adds important nuance 
to our models of the effects of migrants on the communities they join. 

The chapter begins with an overview of the archaeological study of migration that sees 
population movement as an intentional and carefully considered process generally linked to 
economic concerns. Such concepts are challenged in the remainder of the chapter. The next 
section presents early ethnohistoric and ethnographic accounts from around the globe to 
document the origin of captives in raiding and warfare, the significant distances they could 
be taken, the large numbers of captives involved, and the preference of captors for women 
and children. The following section explores the effect of these people on the social bound‑
aries they crossed and then suggests that captives might have played important roles in 
cultural transmission, even when they appeared to blend in with the culture of their captors. 

In the final sections of the paper I address the questions around which this volume is 
organized. I argue that recognition of the forced migration of captives casts doubt on the 
lingering assumptions that our archaeological cultures represented bounded social or eth‑
nic groups in the past. Exploring the forced migration of captives allows us develop better 
models with which to interpret new aDNA and isotope data (other chapters in this volume 
also emphasize the importance of placing genomic data in anthropological and archaeo‑
logical context. See especially Gokcumen this volume; also Anthony this volume; Barnard 
this volume; Kristiansen this volume). However, challenges to identifying captives in the 
archaeological record remain. 
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Migration, Forced Migrants, and Archaeology

Migration has been a fundamental concept in archaeology since the inception of the field. 
With changing theoretical perspectives during the twentieth century, our understanding of 
migration and its importance as an explanation for patterns in the archaeological record also 
changed (see Cabana 2011 for an overview). Vast population dislocations throughout the 
world today have provided additional impetus to archaeologists to explore human move‑
ment in the past. The study of migration has expanded dramatically in the past few decades 
(Anthony 1990, 2007; Cabana and Clark 2011; Cameron 2013; Ortman and Cameron 
2011; Clark 2001; Daniels this volume; Fix 1999; Fowles 2011; Mills 2011; Peregrine et al. 
2009; van Dommelen 2014). Archaeologists, especially in the American Southwest where 
I work, have made significant advances in understanding migration as a multilayered pro‑
cess (contra van Dommelen 2014), exploring the size and structure of groups that moved 
(Bernardini 2005; Ortman and Cameron 2011), the duration of the relocation (Cabana 
and Clark 2011:5–6; Cameron 1995, Clark 2001:2), the social consequences of the entry 
of migrants into host communities (Herr and Clark 1997; Mills 1998; Neuzil 2005; Stone 
2003), and much more. 

As it is commonly used today in public discourse, migration refers to the movement of 
small groups of people across political boundaries, generally for economic reasons, and their 
reestablishment in a new community where, at least for a time, they maintain an identity 
related to (but not necessarily identical to) that of their homeland (UNESCO 2019; Ortman 
and Cameron 2011; see also Isayev, this volume, for historical perspective on political bound‑
aries and migrants). The news today is awash in images of people fleeing warfare, ethnic 
cleansing, social disorder, or other sorts of violence, but these unfortunate people are gener‑
ally called refugees, not migrants (but see the United Nations definition of refugees: https://
refugeesmigrants.un.org/definitions). Forced migration has been a distinct topic in modern 
migration studies since at least the 1980s, but most theories of migration seek to explain only 
voluntary migration (Chatty 2013; see also Koser 2007). Scholars feel that forced migration 
is too unpredictable for empirical study and the difference between voluntary and forced 
migration has been constructed mainly on descriptive characteristics. Political scientists see 
recent forced migration as a political tool used by states who expel minority groups from 
their borders or otherwise move people around (Weiner 1995, cited in Chatty 2013:5). Even 
those scholars who do attempt systematic studies of forced migration imagine the refugee as 
having choices, however restricted, about when and where to move (Chatty 2013:3). 

In archaeology, there has been little study of the types of migrants that today might be 
called refugees (but see Camano, this volume; also Chapman 1997). Instead, most archae‑
ologists see migration as carefully planned and in line with voluntary migration undertaken 
by modern migrants (Anthony 1990, 1997, 2007; Clark 2001:2–3; Cabana and Clark 
2011; Cordell 1995; Cordell et al. 2007; Duff and Wilshusen 2000). Where historical 
accounts are available, archaeologists are aware of invasions and the forced movement of 
peoples in the past (see Camano this volume), but such accounts are limited largely to 
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Eurasia (primarily Europe) and have not generally been applied to prehistoric migration 
in other parts of the world. Anthony’s (1990) now iconic “baby and the bathwater” article 
brought the study of migration back to life, arguing that method and theory developed in 
modern migration studies might be applied to the past and would allow archaeologists to 
study ancient migration as structured behavior. The sorts of voluntary migration on which 
Anthony focuses almost certainly explain a great deal of population movement in the past, 
as is clear from his contribution to this volume. But there are other common types of move‑
ment that require the development of different models.

This chapter focuses on movement that was not voluntary and cannot be explained 
by “push‑pull” models that characterize voluntary migration. I hope to begin the process of 
developing models that will explain other sorts of migration. Until recently, archaeologists 
relied primarily on material culture distributions to define social groups and to identify 
migration across the landscape and across social group boundaries. New scientific methods, 
especially aDNA and isotope analysis, have the potential to transform our understanding 
of past movements by adding an unprecedented level of precision concerning who was 
moving, as well as when and where they moved (see especially Gokcumen, this volume). 
However, in an insightful recent article Stefan Burmeister (2016) reasons, “Scientific results 
alone provide no historical knowledge, but have to be interpreted within the context of cul‑
tural studies” (see also Bernard this volume; Gokcumen this volume). The remainder of this 
chapter provides a model that can help us link the scientific results emerging from aDNA 
and isotopic analysis with human behavior in the past. 

A Global Look at Captives as Forced Migrants

In this section, I describe the characteristics of captives in small‑scale societies, drawing 
on my research over the past decade (Cameron 2008, 2011, 2013, 2015, 2016). I have 
gathered dozens of ethnohistoric, ethnographic, and early historic accounts of warfare and 
captive taking from small‑scale societies around the world, as well as archaeological data 
where it is available. Accounts come from North and South America, Africa, Europe, and 
Southeast Asia. Because of the scale of the study, I often use secondary sources. I have tried 
to avoid accounts from state‑level societies because so much has been written about warfare, 
war captives, and slavery in states. Still, I have been influenced by the innumerable studies 
of Greek and Roman slavery and the even more abundant research on the African diaspora 
and post‑Columbian New World slavery. Many captives became slaves and I have made 
considerable use of the slavery literature, which is far more extensive than the literature on 
captives. Because enslavement was part of the continuum of statuses a captive might experi‑
ence, in the following discussion at times I use the terms captive and slave interchangeably. 

The ethnohistoric and other accounts used in the study come from historic time peri‑
ods and many of these societies were being deeply impacted by European colonization at the 
time the accounts were made. Because colonization intensified warfare and captive taking, 
the earliest accounts in each region, when the impacts of colonization were just beginning, 
are especially useful. On the first day he first landed in the Caribbean, Columbus wrote in 
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his diary that islanders told him of enemies who had tried to capture them (Santos‑Granero 
2009:1). Such early accounts establish that warfare and captive taking predate European 
intrusion. I have found that warfare and captive taking were ancient and common practices 
in small‑scale societies worldwide and that they had predictable demographic patterns and 
cultural impacts (Cameron 2016). 

Warfare and Male Prestige 

For many small‑scale societies, especially horticultural societies, warfare was frequent and 
was often the best or even the only way for males to achieve status in their social group 
(Chacoan and Mendoza 2007; Dye 2004; Junker 2008; Keeley 1996; Santos‑Granero 
2009; Thornton 1999). The ideal male was a successful warrior who returned with captives 
and loot. These ideals were constantly reinforced by group ideology and oral history. For 
example, along the North Pacific Rim (from the lower Alaska Peninsula to the end of the 
Aleutian Islands) and Northwest Coast of North America, male status was linked to warfare 
and captive taking, especially of women (Donald 1997; Maschner and Reedy‑Maschner 
1998) (Figure 6.1). Male status and revenge were also causes for warfare among Iroquoian 
and other groups in the Northeast (Richter 1983:530; Rushforth 2012; Trigger 1976). 

Figure 6.1. A Northwest Coast Village. Men are returning from a raid, with bound 
captives and trophy heads. By François Girard, courtesy Canadian Museum of History, 
1‑a‑42, s95‑23505.
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In the Southeast, captives embodied a warrior’s success in war, and returning from a 
raid with a captive was the highest achievement a warrior could attain (Snyder 2010:91–
93). The same was true of the Kalinago of the Lesser Antilles who made extensive raids 
on other islands and the mainland of South America (Santos‑Granero 2009:49–55). For 
Kalinago men, success in war and evidence of great courage were essential to allow them 
to marry or for any sort of social advancement. Raids were aimed at capturing as many 
women, children, and adult males as possible. For the Conibo of the western Amazon, suc‑
cess in warfare was integral to the ideals of manhood and courage in battle was essential if 
a young man wanted a Conibo wife (DeBoer 1986:237; Santos‑Granero 2009:55). Other 
South American groups including Tupinamba (Bowser 2008:269–272), and the Quimbaya 
of the Cauca Valley (Carneiro 1991:177–178) based male status on performance in warfare 
and especially the taking of captives. In Southeast Asia, ethnohistoric accounts of coastal 
chiefdoms in the Philippines describe slave raiding as a fundamental part of local ideologies 
of male prestige (Junker 2008; Warren 1985). Myths and epic tales tell of a warrior elite 
who gained great status through successful raids. Raiders were successful if they took many 
captives; bringing back loot was secondary. 

The Geography and Demography of Captive Taking

The effect of captives on large‑scale genetic and cultural patterns was heightened because 
they could be moved long distances. Raiding and warfare were common between neighbors, 
but raiders could go much farther afield. Moreover captives were often traded, sold, or given 
as gifts to more distant groups. This was in part so they could not escape or be rescued. 
Archaeologist Warren DeBoer’s (2008) extensive ethnohistoric study of captive taking in 
North and South America found that captives were generally taken from beyond the regions 
where men normally looked for wives. Distances usually were greater than 50 km, but could 
exceed 1000 km. 

Where raiders had access to rivers or ocean margins, they made much longer distance 
raids to take captives. For example, the Kalinago of the Caribbean conducted long distance 
maritime raids against Arawak‑speaking people of the Greater Antilles and Guiana coast 
(Santos‑Granero 2009:49–55). Sometimes they covered distances of more than 800 km. 
The Conibo of the Amazonian part of Peru made raids of up to 600 km along the exten‑
sive river systems there, destroying villages and taking women and children captive as they 
traveled (DeBoer 1986; Santos‑Granero 2009:55–63). In Africa, captives were moved as far 
as possible from their homelands to lessen the possibility that they would escape (Robert‑
shaw and Duncan 2008:65). For example, captives were moved up and down the lengthy 
Congo River, mixing populations throughout the river basin. In Island Southeast Asia, 
female slaves were taken from throughout the Philippine archipelago and integrated into 
chiefly villages along the coast (Junker 2008:114–119). 

Raiding moved people around, but for societies in which captives became slaves they 
also became highly valuable items of trade. This often removed them even farther from their 
homeland. Ancient trade routes on the Northwest Coast have been identified along which 
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slaves and other goods likely moved (Ames 2008:144–146). In the late seventeenth century, 
the early French explorer Robert de La Salle received an Indian boy as a gift from the Mich‑
igamea tribe of the Upper Mississippi River. The boy “had been captured by the Panimahas, 
next taken by the Osages, then conveyed to the Emissourites (Missouris), who had sold him 
to the Michigamea tribe” (Ekberg 2007:12). The boy’s experience was part of a widespread 
trade in slaves across much the central part of North America. 

The first Spanish explorers to enter the Southwest found slaves held by Pueblo peo‑
ple who had been captured from Plains tribes (Brooks 2002). During the colonial era, the 
Pawnee tribes sold Apache captives to the French along the Mississippi and the Apache sold 
Pawnee to Pueblo villages, linking the Southwest into a widespread, almost continental‑scale 
slave trade. In the Northeast, seventeenth‑century Iroquois ranged widely to attack other 
groups and take captives. They raided the Algonquians far to the north and the peoples of 
the Upper Mississippi area far to the south, as well as areas between (Richter 1983:541). 

The earliest accounts of slave trading in Island Southeast Asia offer evidence that cap‑
tive slaves were traded across vast expanses of ocean by these maritime societies, beginning 
by at least the twelfth century A.D. (Junker 2008:110). Reid (1983:31–32) describes pat‑
terns in the Southeast Asian slave trade from the early fifteenth to the late seventeenth 
century as the sources of slaves and major slave importers changed through time. The trade 
tended to take slaves from small, divided states in the east and deliver them to wealthier 
ones farther west. Muslims groups took slaves from non‑Muslims. Junker (2008:110) found 
that female captives from the Philippines might be traded as far away as Vietnam, Thailand, 
and Sumatra. 

In Europe the “Germanic tribes” north of the Roman Empire also raided for, kept, 
and traded slaves (Lenski 2008). Germanic groups attacked and captured Romans, but 
captives were also taken during battles between different Germanic groups. Evidence of an 
active trade of slaves among Germanic tribes is found in Roman texts that mention slaves 
and slave traders; shackles have been found in Germanic sites (Lenski 2008:90–92). After 
the fifth century and the end of the Roman Empire, widespread raiding, captive taking, 
enslavement, and an extensive trade in slaves continued during the medieval period in the 
Mediterranean world (Bonnassie 1991:32; Pelteret 1981, 1995). Slaves were typically taken 
from foreign populations that were ethnically different from their captors and practiced 
different religions (Karras 1988). Slave trade routes “ran from Bohemia through Bavaria 
and Alemannia to Venice or across Carolingian Francia, from the Elbe to Koblenz and 
the Moselle to Verdun, then to Lyon, Arles, and Spain.” (Karras 1988:14) Wars in Britain 
resulted in slaves sold to slave markets in Gaul (Bonnassie 1991:33). 

Viking warriors raided extensively throughout the North Atlantic and into the Med‑
iterranean, moving captives great distances (Walvin 2006:7). Genetic studies of contempo‑
rary Icelandic people suggest that Iceland’s founding population was comprised of males 
from Scandinavia and females originating in the British Isles, a result that accords with 
historic records of widespread Viking raids on Ireland (Raffield 2017:316). Vikings raided 
much farther than the North Atlantic: “Ibn Hawqal, an Arab geographer, described a Viking 
slave trade in 977 CE that extended across the Mediterranean from Spain to Egypt. Others 
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recorded that slaves from northern Europe were funneled from Scandinavia through Russia 
to Byzantium and Baghdad” (Lawler 2015).

Who Was Taken?

Although men were certainly taken captive in many parts of the world, the overwhelming 
pattern in small-scale societies was the capture of women and children (Figure 6.2). In 
fact, raids and warfare were often instigated with the goal of obtaining women to serve as 
wives, concubines, agricultural labor in horticultural societies, or as producers of other sorts 
of goods. Women and children were easier than men to subdue and transport. With men 
there was the added danger that they would try to escape or overpower their captors. Where 
evidence is available, it is apparent that reproductive‑age women were most highly valued. 
As women reproduce the next generation, their prominence in the practice of captive tak‑
ing has significant implications for patterns of genetic distribution. Child captives were 
valued because they could be easily enculturated, readily forgetting their origin. For most 

Figure 6.2 Guaraní women and children captured by slave hunters. Image by French 
artist Jean-Baptiste Debret, who lived in Brazil during the early decades of the nineteenth 
century. From Voyage pittoresque et historique au Brésil [A picturesque and historic voyage 
to Brazil], Imprimerie Nationale Éditions (Arles: Actes Sud, 2014) (Public Domain).
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small‑scale societies power was in numbers (rather than control of territory) and captive 
taking increased population.

A recent study of the causes of Viking raiding is exemplary of the factors that were 
often behind the capture of women. Raffield and his colleagues (2017) use archaeological, 
textual, and ethnographic data to argue that elite males in Scandinavia began to monopolize 
marriageable women through practices of polygyny and concubinage. These men (perhaps 
younger sons) were motivated to increase their wealth and reputation by organizing distant 
raids. At the same time, low status, unmarried men were willing to engage in raiding in 
order to achieve the status and wealth they needed to gain a wife. Texts report that Vikings 
captured many women in the British Isles, as well as areas as distant as Spain, Morocco, 
Azerbaijan, and beyond who might have become wives or concubines for Viking raiders 
(Raffield et al. 2017:316, 320–321). 

Similar causes of raiding have been found among the Conibo of the Amazon. Mar‑
riageable Conibo women were monopolized by older men, leaving younger men without 
wives (DeBoer 1986:237–238). Men wanted many wives, in part for their labor. Male status 
was based on the production of beer to be consumed at large fiestas, and women were the 
primary horticulturalists and beer producers. Many wives produced more beer, resulting in 
higher status for their husbands. Captive children usually became domestic servants and 
most Conibo men owned at least one of these children (Santos‑Granero 2009:132). In the 
Caribbean, the Kalinago seem to have captured everyone they could, but men and boys 
were eventually killed and eaten, while women and girls became concubines and domestic 
servants (Santos‑Granero 2009:54). 

On the North Pacific Rim, archaeological and ethnohistoric accounts provide evi‑
dence of raids and warfare, even prior to European contact, and ethnographic accounts 
suggest that raids were fueled by the desire for revenge, women, and slaves (Maschner and 
Reedy‑Maschner 1998). Farther south along the Northwest Coast, for those groups where a 
preference could be determined, women and children were preferred as slaves. In the North‑
east, captives of the Iroquois were subject to a selection process, with some, especially men, 
suffering horrendous torture and death. Women and children were more frequently spared 
to become wives and replenish declining Iroquois populations (Rushforth 2012:46). This 
was especially true when village mortality was high and women and children could help 
replenish population. The same pattern of sparing women and children from torture and 
death was practiced in the Southeast among the Cherokees (Perdue 1979:6). 

African males were preferred for the Atlantic slave trade because they were sought as 
laborers, but the internal African slave trade favored females. Women functioned as field 
laborers in the horticultural systems that dominated Africa, as domestic slaves, and, perhaps 
most importantly, as concubines or wives for their masters, producing children for the mas‑
ter’s lineage (Robertshaw and Duncan 2008:61; for a discussion see Klein 1983:72–76). A 
nineteenth‑century Nigerian price list for slaves shows that regardless of age, women were 
always more highly valued than men, but that the prices for girls and young women were 
far higher than any other age/sex category (Goody 1980:39). 
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Numbers

Captives were not an occasional feature of small‑scale societies. Although determining the 
numbers of captives or slaves in any past society is problematic, the ethnohistoric and eth‑
nographic data compiled for my study suggest that captives would have formed a substantial 
subset of people in many, perhaps most, small‑scale societies. The implications of these data 
for the spread of genetic and cultural material across prehistoric landscapes are enormous 
and require that we rethink some fundamental archaeological concepts, as discussed below. 

On the Northwest Coast, slave numbers varied by community (Donald 1997:185–
193 provides detailed ethnohistoric data on slave numbers). When slaves were enumerated 
in the Stikine Tlingit subcommunities in 1845, their proportions ranged from 5 to 25% 
(Donald 1997:189). Among the groups along the Greater Lower Columbia River, slaves 
might have comprised 20–24% of village populations (Ames 2008:150). Farther inland 
among the Tutchone bands, slaves composed about 10% of the population, although some 
of these were described as debt slaves (Legros 1985:50). On the Great Plains, foreign‑born 
women made up 8% of Southern Cheyenne women as reported in the 1892 allotment 
census (Moore 1994:936–937). In the Northeast, “mourning wars” in the seventeenth cen‑
tury had caused significant population loss for the Iroquois and they replaced dead fam‑
ily members with captives (Richter 1983:541). As these wars became more violent and 
extensive, the numbers of adopted captives grew significantly. By the 1660s, missionaries 
estimated that many Iroquois villages were two‑thirds adopted captives and only one‑third 
native‑born Iroquois people. In Tropical America, Santos‑Granero (2009) used information 
from ethnohistoric accounts to estimate numbers of slaves in six slaveholding societies. He 
found proportions ranging from 5 to 19% of the population of these groups. Among the 
Yanamamö (an Amazonian group, but not one of Santos‑Granero’s six slaveholding groups) 
Chagnon found that between 12 and 17% of wives were captives who had been taken in 
raids (1992:106–107). 

Raiding and captive taking was prevalent among the tribes and small polities that 
emerged in Europe after the fall of the Roman Empire. Lenski’s (2008) examination of the 
Germanic Law Codes found slaves and semi‑slaves mentioned in between one‑quarter to 
one‑third of chapters, suggesting that slaves were a significant element of Germanic society 
after the mid‑fifth century. In Britain, “Slaves were an integral and numerically important 
part of English society throughout the Anglo‑Saxon period” (fifth to eleventh centuries; 
Pelteret 1981:99). The Domesday Book census of 1086 A.D. reports a slave population 
of 5 to 25%, depending on the region (McDonald and Snooks 1986:16–17). Early law in 
Norway suggest that a typical farm had three slaves, although other lines of evidence suggest 
that they might not have been quite that common (Karras 1988:78–80). 

In a set of studies of African societies, slave numbers ranged from 1 to 50% of the pop‑
ulation depending on the level of complexity of the group and access to trade routes (Kopy‑
toff and Miers 1977:60–61). Slaves were a majority of the population in several Southeast 
Asian groups during the seventeenth and eighteenth centuries (Reid 1983:29–31). The 
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nineteenth‑century Sulu sultanate (also Southeast Asia) used slave labor for as much as 50% 
of their work force in agricultural fields and craft workshops (Junker 2008:118). 

Captives, Material Culture, and Social Boundaries

Acknowledging captives as a common type of migrant forces us to contemplate commonly 
assumed links between human mobility and material culture. Archaeological cultures are 
constructed by mapping boundaries of material culture distributions and although few 
would argue that archaeological cultures represent exactly prehistoric ethnic or cultural 
groups, we often use them as if they do. (Note that Gokcumen [this volume] emphasizes 
that the new genetic data complicates, rather than resolves old questions about prehistoric 
ethnic groups derived from material culture; we need to beware of substituting genes for 
material culture in defining prehistoric groups.) Most archaeologists recognize that ethnic‑
ity is the result of a myriad of historical and social processes, that identity is constantly nego‑
tiated, and that there are multiple layers of identity upon which any individual can draw. 
Still, archaeologists find this understanding difficult to operationalize in the study of migra‑
tion (Burmeister 2016; Jones 1997; Ortman and Cameron 2011; see also De Angelis this 
volume, for another example of old concepts that persist in spite of new data).1 Conceding 
that captives moved in substantial numbers across the boundaries of archaeological cultures 
merging with the societies of their captors forces us to question the implicit assumption that 
circumscribed ethnic groups can be traced across time and space. It requires us to explore 
how captives impacted the societies they joined, including their effects on material culture 
and other cultural elements. 

If the composition of people who made up the ancient societies we study changes, 
we might imagine ethnic boundaries dissolving or growing in size as members of different 
groups were incorporated. But captives are distinctive sorts of migrants. Ethnographic and 
ethnohistoric data suggest that even when large numbers of captives had been incorporated 
social boundaries evident at an archaeological level might remain the same. In other words, 
while the genetics of a group might change significantly as captive women and children were 
introduced, these new group members may not be immediately apparent in the material 
culture that archaeologists study. 

Rather than dissolving social boundaries, captives help maintain them in several ways. 
They enter their captors’ society at the lowest end of the social spectrum. This was especially 
true when they were incorporated as slaves rather than wives or adoptees. In small‑scale soci‑
eties kinship was generally a more important structuring principle than ethnicity (Albers 
1993) and the defining characteristic of a captive was that she lacked kin in her captor’s 
society. Unless she was incorporated as a wife or was adopted, she was an abject outsider, 
usually considered less than human (Cameron 2016). Since social boundaries are defined 
almost as much on negative criteria as on positive—we define ourselves in contrast to oth‑
ers—a lowly strata of captives makes a perfect foil for highlighting the superior character‑
istics of the captors. The Fulani of West Africa considered their slaves naive, irresponsible, 
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uncultivated, and shameless (Riesman 1977:117), in contrast to the Fulani themselves who 
were, of course, none of these things. In other words, simply by their presence and low sta‑
tus, captives in many small‑scale societies strengthened their captors’ ethnic boundaries (for 
other examples see Karras 1988:63; Perdue 1979:17; Santos‑Granero 2009). 

While captives do not seem to have dissolved social boundaries, in many cases they 
instead created links between social groups, especially those that were alternately engaged 
in raiding and trading. We might think that stolen women disappear into the society of 
their captors, and this certainly happened in some cases. But at times families continued to 
have contact with their abducted daughters. Because captives often became multilingual, 
they could serve as intermediaries or social brokers between their family and their captors 
(Albers 1993; Brooks 2002; Chernela 2011). They functioned as social channels or nodes 
that linked different groups together—in essence, bypassing social boundaries. Especially in 
areas where groups engaged in both trading and raiding, multilingual women captives could 
play important roles as intermediaries, facilitating negotiations between groups who were 
sometimes friendly and sometimes hostile. The social interactions that captives promoted 
almost certainly resulted in additional population movement, although the scale of such 
movement is hard to determine. 

For example, in the Great Plains we tend to view tribes as distinct and bounded ethnic 
groups—the Arapaho, the Cheyenne, the Kiowa, the Arikara, the Hidatsa, the Mandan, 
and so on. But anthropologist Patricia Albers (1993) has argued that historically known 
Plains tribes had overlapping regions and social formations (see also Moore 1994:936–
937).2 However, relations among these groups were often hostile with frequent raiding 
and captive taking. Captive women and children might be items of trade, they might be 
incorporated into the group to increase group size, and they might be used for their labor. 
Perhaps most importantly, captives served as channels for developing peaceful relationships 
among enemy groups. In ethnohistoric accounts, captives were visited by their birth families 
and those visits started cycles of gift giving and trade. In other words, captives provided an 
opportunity for interactions of a variety of types among groups who might otherwise be at 
war. They opened avenues for cooperation that might end up being advantageous to both 
groups. Albers describes the role of captives: “[T]he capture of women and children was 
both a quintessential element of war, and a fundamental opportunity for peace. It main‑
tained, yet rearranged, the social nexus through which tribes were able to rework their rela‑
tionships” (Albers 1993:128). Of course, eighteenth- and nineteenth‑century Plains tribes 
were heavily involved in European trade networks. But small‑scale societies elsewhere in the 
world show a similar pattern (for example, Chernela 2011). Captives can create important 
social and economic connections between groups that might appear to have strong ethnic 
group boundaries and sometimes have very hostile relations. They served as conduits for the 
movement of people, things, and ideas. 

While the boundaries of captor groups did not dissolve or expand as captives moved 
in, these forced migrants did not simply disappear. Most archaeologists do not insist on a 
site‑unit intrusion to signal the movement of a large group (Cordell 1995:207); similarly, 
we should not imagine that bedraggled captives, no matter their number, would continue 
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to express their natal identity materially in ways archaeologists can easily see. But I believe 
captives were important elements in the transmission of cultural practices, introducing new 
ways of doing to the groups they joined. 

Elsewhere, I have argued that archaeologists have not yet developed detailed under‑
standings of how cultural practices were transmitted between groups (but see Kristiansen 
and Larson 2005) and have urged archaeologists to explore captives as a source of cultural 
transmission (Cameron 2016). I found that captors in small‑scale societies might probe 
their captives to extract useful information about new technologies, ideologies, curing 
practices, or foodways. Archaeological and other data show that such transfers did occur. 
Plainware pottery discovered on the southern High Plains during the protohistoric period 
(1500–1700 A.D.) was apparently introduced by women captured from Pueblo groups 
in adjacent parts of Southwest (Habicht‑Mauche 2008). In Southeast Asia, archaeological 
and ethnohistoric data suggest that captive women who became potters in the chiefly soci‑
eties of the Philippines introduced design styles from their original homes (Junker 2008). 
Sometimes captives with particular skills were specifically targeted for capture. Metal objects 
made in a Mediterranean style have been found in archaeological sites in Denmark dating 
to the fifth century A.D. These objects suggest the capture and transport of skilled Roman 
metalsmiths (Lenski 2008:90–91). These are just a few examples of technological methods 
and stylistic elements captives introduced. They also affected the social organization and 
ideological practices of many of the societies they joined (Cameron 2011, 2013, 2016). 
Archaeologists exploring the process of cultural transmission should consider the role of 
forced migrants—captives—in this process. 

Broadening Our View of Migration

Archaeology deals in broad patterns that cover great sweeps of time. Our strength lies in see‑
ing change through time, although our reconstruction of the events of the past is unavoid‑
ably coarse. In fact, we rarely see events, but instead patterns in the past. David Anthony 
(1990) convinced us that migration was a process, not an event, and at the most common 
level of archaeological resolution he is, of course, right (see Anthony this volume). However, 
aDNA and strontium isotope studies do allow us to track the movements of individuals, 
and recognizing captives as a distinct sort of migrant should help us bring patterns of move‑
ment in the past into clearer focus. Suddenly we can transcend the limitations of archaeo‑
logical cultures and their material correlates and create new understandings of the process 
of migration and especially of those who migrated. We have been given the opportunity to 
move beyond the “faceless blobs” (Tringham 1991) that populate archaeological accounts 
of the past and see the women, children, and men who created the patterns we find in the 
archaeological record. 

Seeing captives in the past will not be easy, but there are a suite of methods that 
are currently being developed and these methods, in conjunction with aDNA and isotope 
studies, should permit the identification and characterization of captives (see Isayev this 
volume, for difficulty seeing migrants in the past). Here is a partial list of these developing 
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methods. Given the close association between warfare and captive taking, evidence of war‑
fare (defensive sites, weapons of war, “no‑man’s land,” trauma to human remains) should 
lead us to suspect the presence of captives (see Keeley 1996; LeBlanc and Register 2003). 
Where captives are marginalized or enslaved, their bodies may show evidence of violence 
and abuse including cranial fractures, lower arm fractures (an effort to deflect a blow), and 
evidence of repeated beatings (Harrod 2012; Martin 2008; Martin et al. 2010; Martin et 
al. 2012). Skewed sex ratios in burial populations might suggest the capture of women; 
more females may indicate populations that took women captive, while more men might 
indicate a source for female captives (Cybulski 1990; Keeley 1996:68; Kohler and Turner 
2006). Other lines of evidence include iconography showing what appear to be captives 
(Dye 2004), female‑linked intrusive traits at a site and a lack of male‑linked intrusive traits 
(Lowell 2007), regional‑scale distributions of gender‑linked artifact types that suggest 
captive taking (DeBoer 2011; Trigger 1976:159–161), and words for captives or slaves in 
indigenous languages where the words do not appear to be loanwords (demonstrating the 
antiquity of captive taking; Averkieva 1966; Rushforth 2012; Starna and Watkins 1991). 

As Burmeister (2016) pointed out in the quote cited above, archaeologists cannot 
simply take new scientific results and apply them to the past. We must use knowledge devel‑
oped from anthropology, archaeology, and historical studies to interpret them. This is not 
a new challenge for archaeology. We are an interdisciplinary field accustomed to borrowing 
theory and method from other disciplines and applying them to the past. But we must work 
closely with the scholars undertaking genetic and isotopes studies to ensure we understand 
the data they are providing and that they understand what sorts of information we need to 
understand the past. 

What do we gain by combining a recognition of captives as a common element in 
most small‑scale societies with the new data emerging from aDNA and isotopic laborato‑
ries? Here is one example. Knipper and colleagues (2017) described a large population of 
human remains from the Lech valley of southern Bavaria of the Late Neolithic Bell Beaker 
Complex and the Early Bronze Age that dated over an 800‑year period. mtDNA analyses 
showed considerable diversity in the maternal lineages represented in this group of burials, 
with increasing diversity during the later Early Bronze Age. Strontium isotope data showed 
that, while the males and subadults in this population were local, 60% of the women were 
nonlocal, as well as a few males and subadults. Most of the nonlocal women had arrived at an 
age older than 16 years, although one seems to have arrived in childhood. One male seems 
to have begun life in the Lech Valley, moved elsewhere during childhood, and returned to 
the Lech Valley as an adult. Interestingly, none of the subadults were related to the nonlocal 
women; their offspring, if any, were not present in the burial population. Knipper et al. 
(2017) note that the nonlocal women were interred using the same burial positions as local 
females. Some even wore the particular elaborate headdress commonly worn by local women. 
No differences in grave goods were noted between local and nonlocal women.

Knipper et al. (2017) interpret the isotopic patterns they uncovered as the result of 
patrilocal residence rules and female exogamy and note that a diversity of maternal lineages 
in human remains has been linked by others to the same residence and marriage rules. 
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But the evidence is also consistent with captive taking as described above, especially the 
high proportion of nonlocal reproductive‑aged women and the occasional nonlocal child or 
male. How might we distinguish these two interpretations? The fact that these women had 
no children in the local population might be the result of the sample size, but it could sug‑
gest that the nonlocal women were marginalized and not incorporated as wives or adoptees. 
If they were captives, we might look for other evidence that they were treated differently 
than local women. This could include evidence that they were subject to frequent trauma 
(beatings or other abuse; Martin et al. 2012), that they were overworked, or given insuffi‑
cient nutrition. But lack of evidence for poor treatment does not ensure that the nonlocal 
women described by Knipper et al. (2017) were not captives. Captives often become wives 
or adoptees and might wear the same clothing and ornaments and be buried using the same 
practices as local women. 

Additional lines of evidence that might be considered to distinguish these two inter‑
pretations includes the distance nonlocal women were taken—the farther they traveled, 
the less likely they were part of regular marriage exchange patterns. The prevalence of war‑
fare during the time periods under consideration should also be examined. If warfare was 
common, captive taking was almost certainly practiced. Other lines of evidence, described 
above, should also be considered. Finally, the human remains described by Knipper and her 
colleagues represented a period of more than 800 years and over time women might have 
entered the Lech Valley in a variety of ways and statuses. Recognizing captives as a common 
type of forced migrant in small‑scale societies significantly broadens our understanding of 
how people moved in ancient Europe (see Anthony this volume; Kristiansen this volume). 
Knipper et al. note, “It appears that part of what archaeologists understand as migration is 
the result of large‑scale institutionalized and possibly sex- and age‑related individual mobil‑
ity” (2017:10083). I could not agree more, but I urge scholars to consider not only marriage 
patterns but captive taking as one possible explanation for individual movement. 

Conclusions

In this chapter, I highlight one aspect of the continuum of population movement, the 
forced movement of captives. Coordinated movements of large numbers of people in the 
past are well documented but the sorts of migrations we most commonly envision took 
place against a background of persistent forced movement and trade of captives, especially 
women and children. These migrants had a significant effect on ancient genetic and mate‑
rial culture (and likely language) distributions and should be explored worldwide. I argue 
that recognizing the prevalence of captive taking in prehistory provides a model that can 
help explain some of the patterns that the new isotope analyses and ancient DNA data have 
revealed. 

Ethnohistoric and ethnographic data presented above provides strong cross‑cultural 
evidence that raiding, warfare, and captive taking were widely practiced in small‑scale soci‑
eties, that captives could be moved significant distances either by their original captors 
or through trade, and that captives made up a significant proportion of many small‑scale 
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societies. Acknowledging the presence of captives moving across cultural boundaries forces 
us to question the nature of the archaeological cultures we create and recognize the perme‑
ability of their borders. We have known for some time that social identities are constantly 
in the process of construction, that individuals identify themselves with an increasingly 
inclusive set of social groups, and that material culture plays an active role in the creation 
of social identities (Ortman and Cameron 2011; Stark 1998; Wiessner 1983; Wobst 1977). 

Still, we have struggled to bring this understanding into our exploration of migration. 
Recognition that captives moved across the boundaries of the archaeological cultures we 
study should force us, once and for all, to drop the idea that cultures are like biological 
species that move as unitary entities through time and space. It gives us a new view of 
small‑scale societies as fluid, hybrid entities. Perhaps most importantly, we must recognize 
the contributions of captives to processes of cultural transmission. They might well have 
existed in the lowest stratum of the societies they joined, but their impact on material cul‑
ture and other aspects of prehistoric societies could be significant. 

A view of migration that includes captives and other forced migrants helps to bring 
into focus the “blurry” migrants of the past and their effects on the cultures they joined. An 
important obstacle is the difficulty of seeing captives in the archaeological record, especially 
those that were not enslaved but blended into captor culture as wives or adoptees. Ancient 
DNA and isotope studies are in the process of transforming what we know about the past, 
but the data produced by these new scientific methods must be informed by our knowledge 
of human behavior. This chapter argues that a better understanding of captives and their 
place in the small‑scale societies they joined provides one model that should be used in 
conjunction with the new scientific methods to reconstruct the past. 
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Notes

1.	 Not all social scientists would agree. Some take a “primordalist” approach to ethnicity and 
argue that ethnic identity “is fixed once it is constructed” (Bayar 2009). The rapidity with 
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which a young captive can lose her previous ethnicity (including language) and take on 
that of her captors is strong evidence of the folly of the primordialist stance. 

2.	 Others have pointed out that small‑scale societies tend to be hybrid instead of the sorts of 
bounded entities we tend to imagine. Using demographic work on historic Plains tribes as 
well as accounts of small‑scale societies in other parts of the world, Moore (1994) shows 
that bands and tribes frequently blend, becoming culturally and linguistically hybrid. He 
likens the process to a river where channels separate and recombine (Moore 1994:930). 
Unfortunately, calls by Moore and others for a more accurate understanding of how eth‑
nicity is expressed and what this means for our understanding of prehistoric migration 
have not triggered much change in archaeological methods. 
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Chapter Seven

The In/Visibility of Migration

Elena Isayev

Abstract  The material record provides a complex source for identifying individuals 
who may have been perceived as outsiders in the ancient world. What is it that 
makes one’s presence as an outsider in/visible? Or what would be the characteristics 
that would identify someone as not being a member of those who are deemed to 
be the native inhabitants? One of the issues is the different conceptions through 
time as to who is considered an outsider. Hence, in approaching the in/visibility of 
migration, the following paper first addresses the term migration and the roots of 
its contemporary English usage. It then draws on three Mediterranean case studies 
from the last two centuries B.C., to explore the contexts in which individuals and 
groups become visible as newcomers, and the challenges of recognizing them as such. 

What is it that makes one’s presence as an outsider in/visible? Of the traces that a per‑
son might leave in the fabric of a place—or the traces that a birthplace might leave 

on them—which of these would indicate that the individual was not born on that soil? Or 
expressed differently: What would identify someone as not being a member of the group 
that saw itself as the native inhabitants of a site? The questions here do not directly address 
the movement of the body through space or communities, but rather the moments of sta‑
sis that intercept and bracket it. It is such moments that are anticipated and encompassed 
within the process of migration—not a neutral concept, but one historically and culturally 
contingent. Hence, in approaching the in/visibility of migration, the following paper will 
first consider the term migration and the roots of its contemporary English usage. Then 
three case studies, situated in the Mediterranean setting of the last two centuries B.C., will 
be used to explore the contexts in which individuals and groups become visible as newcom‑
ers to a place, and the challenges of recognizing them as such. 
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Migrant Terminologies

News reports of these early twenty‑first‑century decades are filled with the threat of border 
controls or conversely the threat of the “migrant.” Whether the reader supports the views 
within them or finds them abhorrent s/he has no trouble understanding the references, nor 
imagining the scenarios described—they are easily materialized in the mind, even if never 
having been experienced firsthand. However, we cannot assume that people in the ancient 
Mediterranean would have had a similar understanding, despite the seemingly recognizable 
familiarity of certain situations, especially of displacement during periods of conflict. How 
appropriate is our terminology to a time some 2,000 years ago when two key elements of 
mobility appear to be missing, namely: (1) a national border, whether offshored or not; 
and (2) the fear of migration, as distinct from that of armed conquest or colonization? The 
ancient world was one of city‑states, empires, areas of hegemony and regional powers, but 
not of countries that we might recognize in the guise of the modern nation‑state. Nor were 
there any regional maps to scale on which the borders of such entities could be drawn. 
Depictions of the known world, such as the fourth‑century A.D. Peutinger map, reveal an 
interest, not in the landmass nor any abstract Euclidian space, but the dynamism of the 
journey, connectivities, and place‑moments. They do not provide a spatial framework—
such as the gridded maps of today—with empty spaces onto which new locations can be 
plotted onto delineated territory.1 

The ancient boundaries that were difficult to cross were not physical but of status; 
managing immigration would have made little sense in this period. This should not sur‑
prise us, as passports and border controls were mostly unknown even 200 years ago, and, 
as we will see below, were initially perceived as a burden during states of emergency, even as 
they became the norm. The use of “migration” and its derivatives as a description is not an 
objective statement of fact, but an interpretation, which differs from its ancient Latin form 
migrare that was much more fluid. Latin Republican usage did not differentiate between 
moving away from one’s own state or community to a foreign one, nor was the motion it 
encompassed seen as a single event in one direction. The various derivatives of migrare seem 
largely interchangeable, as we first encounter them in the earliest Latin texts of the third 
century B.C. The Latin comic playwright Plautus equally used them to describe a move next 
door, a colony, or a journey overseas. The most frequently used form is commigrare—a move 
to a different residence with one’s family and belongings (Plautus Poenulus 94; Cistellaria 
177; Trinummus 1084–1085). But the same kind of move could equally be expressed by 
emigrare or migrare (Plautus Mostellaria, 470–472; Epidicus, 342). These were not used to 
articulate distance, duration, or border crossing. The characters of the Plautine comedies 
dart around a seemingly borderless world for trade, love, adventure, tourism, or due to pov‑
erty, war, brigandage, and slavery. In just three of his plays, Curculio, Persa, and Poenulus, the 
characters’ journeys take them from North Africa, to India and onto the reaches of the Black 
Sea. For Plautus and his audience, it was not only that mobility was part of the everyday—
rather than outside the norm—but that movement was not a subject of interest in itself. 
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Ancient writings, at least those produced before the Late Roman Imperial period, 
give no indication that migration as such was a problem, nor was it articulated as a single 
coherent phenomenon that could be the object of study, policy, or control, in and of itself. 
Today’s demographers get frustrated due to the lack of good statistical data for ancient 
mobility, and the wide range of possibilities when calculating figures: as, for example, the 
persisting question of whether the total number of movements through Italy in the last 200 
years B.C. was 5 or 40 million (the latter being highly plausible).2 The preoccupation with 
measuring and limiting human flows is a modern phenomenon. As Betts and Collier write 
in their, not uncontroversial, recent book Refuge: the current crisis is not one of numbers 
but of politics (Betts and Collier 2017:2). In the context of ancient states, mobility was 
anticipated by authorities whose trouble was not keeping foreigners out but how to keep 
one’s own citizens in one place long enough to count them, tax them, and recruit them into 
the army. This does not mean that ancient society was necessarily more inclusive, but rather 
that there were different modes of understanding inclusivity, and the way that geo-political 
space related to it. 

Our own current usage of “migrate” and its derivatives, meaning to move across an 
international border in a “permanent” way with the purpose of “residence,” is very recent. 
Its roots lie in the context of eighteenth‑century North America. The novelty of its use was 
noted at the time by the philologist John Pickering, who included the terms—to immi‑
grate, immigration, and immigrant—as neologisms in his 1816 work on vocabulary that 
was peculiar to the United States of America (Pickering 1816:108; Shumsky 2008:132; 
Thompson 2003:195). By 1828, the new meaning appeared in Webster’s Dictionary (Web‑
ster 1828). It made “space, time, and purpose, fundamental characteristics of migration” 
(Shumsky 2008:131). As such, it cemented the relationship between territory, citizenship, 
and belonging. This new social construction of migration encouraged a fear of displacement 
and overcrowding by a seeming swarm of new arrivals (Shumsky 2008:134). It fueled a 
particular view of the foreigner and a protectionist migration policy by autonomous states. 
It brought in the modern passport, which became a mechanism for criminalizing unautho‑
rized movement (Torpey 2000). The exceptionality of its normalization may be summed 
up in the views outlined by Reuben Fink in his 1921 article for the Nation, entitled: Visas, 
Immigration and Official Anti‑Semitism. 

The passport and visa system is one of the evil heritages of the Great War. It emerged as 
a natural corollary of war logic. In this country it had its birth on May 22, 1918 through 
the adoption by Congress of the so‑called Passport Control Act. It provided that no one 
should leave the United States without a passport or a permit from the Department of 
State, or enter this country without a passport properly visaed by the American consul 
or other accredited representatives abroad. The term of this act was to expire with the 
declaration of peace. [Fink 2014 (1921):29]

Even only a century ago, the outlook was significantly different, and hardly a given that such 
controls should exist, “[I]n other words, we’ve had nations before without any conception 
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of a passport, or a visa system. . . . It is not just that the nation can be imagined differ‑
ently, it has been practiced differently” (Magee et al. 2019:299). So writes Paul Magee, in 
our co‑created piece with Aref Hussaini entitled The Sky Is Hidden: On the Opening up of 
Language and National Borders. Today’s conception of migration, as already encompassed 
in Webster’s early‑nineteenth‑century dictionary entry, arising out of a specific historical 
context, has gained in strength and has been projected into history, wrongly, as the norm. 
Such a definition would not have been possible in a world prior to the 1648 treaty, or Peace 
of Westphalia, which created sovereign states with territorial integrity, and hence the notion 
of an international border, which could, or could no longer, be easily crossed.

The difference in the conceptualization of migration across time, especially in relation 
to our current twenty‑first‑century context, becomes more apparent when trying to find 
a direct ancient equivalent for the seemingly generic, if highly loaded term—migrant—at 
least in Latin before the Late Imperial period. There were terms for the friendly outsider—
hospes, and for the enemy—hostis. Peregrinus was the most common term used to mean 
a person from elsewhere, and alienus or ignotus3 identified someone as being unknown.4 
The closest Latin term to migrant is transitor—literally meaning he who goes over or is a 
passer‑by, but it only appears in the early Middle Ages when concepts of immobility were 
beginning to be associated with virtue (Ammianus 15.2.4). The categorization of someone 
as transitor, in the same way as migrant today, implies a negative state, which was then asso‑
ciated with vagrancy. Its appearance in this period reflects shifting attitudes to mobility, the 
status of individuals, and methods of control. Yet, even in Late Antiquity, the interest for 
authorities was not the policing of borders, but a reification of different levels of freedom, 
in part expressed through mobility and obligations, especially for those who were in a state 
of dependency. People had to be able to show that they had a reason to be where they were, 
whether that was as part of a particular household of an agricultural estate, a city, or region. 

Being Visible

In light of the conceptual differences, it is not migration or the migrant, as understood 
today, that can be made visible in the ancient context. What is most prominently traceable 
in our material and written record are mass mobility events, which at times we know are 
state‑initiated, as in the form of colonies, or relocations of enemies, soldiers, slaves, and 
veterans. Where these result in creation or dissolution of settlements, processes that are 
particularly prominent in our material record, but beyond the scope of this short paper,5 we 
may consider as to why people chose to come together or move apart. But there are other 
forms of mobility—many evident in the studies within this volume—through individual 
and small group movements that are of equal if not of greater magnitude. It is the visibility 
of these non‑state‑initiated mobilities that will be the focus in this second part of the chap‑
ter. The key concerns here are: How is the fact of people being from elsewhere visible on the 
ground? And more specifically, which people, and at what point do they become visible as 
being from elsewhere? What makes their “fromness,” whether geographically or culturally, 
a distinction to be exhibited?
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The most visible traces are those left by the environment in the fabric of the body—
in the bones and teeth. Bio‑archaeological data, especially stable isotope analysis with its 
potential to provide an individual’s geographic position at birth and at death, can reveal 
one part of this mobility history. The isotopic studies carried out in Italy, for example at 
the Roman cemeteries of Isola Sacra, at Casal Bertone and Castellaccio Europarco,6 sug‑
gest that about one‑third of the buried individuals were not of local origin. The visibility 
of outsiders through isotopic evidence is necessarily different from their visibility through 
self‑representation, whether on inscriptions, which include foreign names and indications 
of origin, or through material evidence that points to the presence of external cultural ele‑
ments. In terms of proportion; interestingly, where other data are available, the nonlocal ori‑
gin of one‑third of buried individuals seems to be a common trend, at least in some Italian 
urban contexts.7 At the cemeteries belonging to Etruscan Volsinii (modern Crocifisso del 
Tufo, Orvieto), some one‑third of the hundreds of names recorded for the Archaic period 
are of nonlocal origin.8 At Caere and Rome, the onomastic data, although notoriously diffi‑
cult to use for determining geographic origins, suggests that outsiders would have formed a 
significant proportion of the population (Bourdin 2012:532–551, Annex 2.12, 532–534). 
As the number of case studies increases, it will be interesting to see how robust this propor‑
tion of one‑third is across the ancient world, whether it changes over time, and whether it 
is solely an urban feature. But just because someone was nonlocal does not necessarily mean 
that they would have been perceived as foreign. Self‑representation is affected by factors of 
confidence, status, exclusivity, ideology, the extent of integration, and the nature of the site.

Italians in the Eastern Mediterranean during the Republic— 
the Last Three Centuries B.C.

The following three case studies from the Italian context will be used to consider the chal‑
lenges of recognizing, materially, people of Italian origin in the Eastern Mediterranean 
who, according to textual sources, were there in the tens of thousands during the Roman 
Republican period.9 Plenty of archaeological and other evidence indicates that commu‑
nities in Italy had ties with sites around the Mediterranean from early on in their history, 
and we can detect a significant increase in contacts and exchange from the eighth century 
B.C. onward.10 In terms of how the material culture of interaction, especially that found in 
domestic spaces and assemblages, relates to self‑perception or belonging, an investigation 
in dialogue with Deleuzian notions of becoming is articulated by Marín‑Aguilera (2018), 
focusing partly on the settlements in the Bay of Naples. One of the sites with which these 
communities on the coast had interactions was Pithekoussai. This settlement, located on 
the island of Ischia, just off the Campanian coast, was home to a successful socioeconomic 
enterprise that grew substantially in the eighth century B.C. Many of its incomers may have 
come from the Eastern Mediterranean, and especially Euboea, judging by the dominance of 
Euboean material in the funerary evidence, but they were not the only ones.11 The variety of 
cultural trends represented in the archaeological record indicates that diverse communities 
participated in the creation of the site, including those “indigenous” to the island, along 
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with Phoenicians, Greeks, and others from Italy. One example is an inscription dating to 
the seventh to sixth centuries B.C. on a locally made amphora in tomb 285 at S. Montano 
(Jeffery 1990:453, C). It carries the name Dazimos in the Greek alphabet, which is believed 
to be a Hellenized version of the Messapic name Dazminas. As for mobility flows in the 
opposite direction—Italians living in the East only become visible in the late third century 
B.C. While we might expect that, with the spread of Roman power at that time, more 
Italians would be moving to these regions of the Mediterranean, it is likely that they would 
have ventured East prior to this period.12 The Plautine comedies, at least, suggest there was 
a good familiarity with this part of the world by the late third century B.C. Outside of the 
plays, the Italians who moved abroad in the period of the third to second centuries B.C. 
are most visible in the epigraphic record (Hatzfeld 1919; Ferrary 2002; Hasenohr 2007). 
While this is also sparse, at least it is direct evidence of presence, which is difficult to identify 
through other material remains.

Individuals who arrived from Italy or had roots in the peninsula have been recognized 
as such on inscriptions, either by the nature of their name, or because they are cited as Rhô‑
maioi or Italikoi in Greek inscriptions and Italici in Latin ones.13 Our inability to identify 
earlier evidence of their presence may be due to a lack of interest in displaying Italian cul‑
tural traits materially prior to the spread of Roman power. But the lack of an earlier record 
of Italians on inscriptions is also the result of the epigraphic habit on the peninsula itself. 
In Italy, the substantial growth of inscribed names came in the third to second centuries 
B.C., especially with the diffusion of elite funerary inscriptions and epitaphs.14 For the 
whole of Italy, the total number of Latin inscriptions known from the third century B.C. 
is in the range of 600, of which only about 146 are from Rome (Gordon and Reynolds 
2003:219–220). In the following two centuries, the figure from Italy rises to over 3,000, 
and most of these date to the final 160 years (Gordon and Reynolds 2003:220, note 37, 
227–228; Crawford 1998:38; Panciera 1997; Pobjoy 2000), precisely the point at which 
Italians overseas become more visible. However, even then, the number of Italians listed on 
inscriptions in the East does not give a sense of the significant Italian population that would 
have made their new home in this part of the Mediterranean. 

Massacre in Asia Minor

The extent of the discrepancy may be captured in a particular episode of the early first 
century: the massacre in 88 B.C. of Romans and Italians living in Asia Minor, by order of 
Mithridates VI king of Pontus. The total number killed, according to some authors, was 
80,000.15 It is probably an exaggeration, but even if reduced to 8,000 it is still significant, 
especially if we consider that the population of Italy at the time, on some estimates, was 
about 8 million.16 Without the references to this event we would have no sense that so many 
Italians lived in this area of the Mediterranean, as there is only a handful of inscriptions from 
the region that record Italian origin dating to this period.17 Our earliest inscriptions, which 
include names that are distinctly recognizable as Italian, are from Pergamum (von Prott 
and Kolbe 1902:44–151) and precede, by a few years, the direct Roman administration 
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and formation of the province of Asia Minor, overseen by M. Aquillius from 129–126 B.C. 
(Strabo 13.4.2 [C624]; Appian BC, 1.111; Livy Periochae, 58, 59: Gruen 1984:592–610). 
What is of particular interest in this episode is that these people were not in Asia Minor as 
a result of any collective movement or an event such as colonization, at least none that we 
know about. They lived across numerous cities of the region, having arrived as individuals 
for a variety of reasons and especially commercial opportunities. 

This form of independent and private mobility is the hardest to quantify. The extent of 
this group of Romans and Italians in Asia Minor may not be visible epigraphically, but we 
know that they were visible as Italians on the street, since they had to be recognized as such 
to be killed (Alcock 2007). The toga would have likely been a giveaway sign of their origin 
or affiliation (Amiotti 1980:134; Wilson 1966:154–155). Cicero tells of how the exiled 
Publius Rutilius Rufus, who was living in Mytilene, had to exchange his toga for a Greek 
cloak—pallium—in an attempt to escape the executioners.18 The choice to hold on to, or 
reintroduce, one’s distinctive external cultural signifiers, such as dress, language, or name, is 
a sign of privilege and confidence. The privilege and confidence afforded by being a Roman, 
and to some extent also Italian citizen, may have meant a disinterest in integrating into the 
local culture. Such a shift in one’s self‑perception is another reason why individuals from 
this newly emerging Romano‑Italian empire become more visible in our written sources and 
material evidence from this time on.

Visibility and the Case of Delos 

My final case is that of the Italians operating from the free port of Delos (Polybius 30.31), 
one of the major trading hubs of the Mediterranean. Hasenohr’s detailed studies of the 
monuments and inscriptions show that the presence of Italians at Delos can be traced back 
at least to the third century B.C. (Hasenohr 2007). The Italians are discernible not only as 
individuals, but also as a defined group that was responsible for collective action. This is 
most visible in the creation of the Delian college of Competaliastai which oversaw the Italian 
cult of the Lares Compitales from the early second century B.C. (Hasenohr 2001; Hasenohr 
2002; Hasenohr 2003; Ferrary 2002). Delos was also home to other consortia that exercised 
collective action. There was a Delian association of Alexandrians, and the Phoenicians had a 
cult organization corresponding to a marzeah (Baslez 2007:228–230; Hasenohr 2007). We 
can also trace the movements of some of the merchant families operating there, such as the 
Castricii, believed to be of Campanian origin, but, by then, of multiple homes (Müller and 
Hasenohr 2002:18–20). Their gens name first appears not in Italy but in Delos and Boeotia. 
They only (re?)-appear in Italy several generations later once the port at Puteoli superseded 
the one in Delos in the first century B.C.19 

While there is evidence of collective action at Delos, it seems to be lacking in Athens, 
where Roman and Italian names also appear in this period. Follet’s findings show that here 
they do not stand out as a group, either in collective dedications, or as members of pro‑
fessional or cultural associations (Follet 2002). It is also apparent that some of those with 
Romano‑Italian names may have come from different regions of the Mediterranean and 
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not directly from Rome or Italy (Follet 2002:85). Perhaps Delos is special in this period 
in its role as a self‑contained central trade hub,20 with a fluid populace, and no dominant 
majority. It was more akin to an ancient stock exchange, which created an environment con‑
ducive to cultural enclaves and the prioritization of external links, rather than integration 
or intermixing. It may also be the case that we are witnessing a shift, which appears most 
visibly at Delos. These Italians and Romans—in particular—were becoming conspicuous 
in a way they had not been prior to the spread of Roman power in the second century B.C. 
Their visibility demonstrates an interest in being recognized as part of a group with rising 
influence and privilege, fueled by a desire to be associated with an imperial power. 

Furthermore, some of the collective activities might not be recognizable as Italian. For 
example, Rizakis showed that Romano‑Italian communities were keen worshippers of East‑
ern deities. Serapis was particularly favored, as revealed in the dedications by Italian negoti‑
atores at the Serapeion of Thessalonike. The financial success of these traders helped to fund 
renovations in the temple.21 These Italians were important benefactors of these cults, and 
contributed to their dissemination. Communal acts such as the organization of colleges, 
or the creation of religious and cultural spaces, required wealth, influence, and power to 
sustain them, as well as the permission to build them on foreign soil in the first place, as the 
Romano‑Carthaginian early treaties outline. They are endeavors that reflect a heightened 
state of confidence, which these Italic individuals carried with them to their homes abroad 
from the second century onward, supported by their newly acquired imperial origins.

Conclusions

Despite the low levels of material visibility of civilian outsiders in the contexts described 
above, multiple forms of evidence make it beyond doubt that ancient communities were 
highly mobile and often mixed. The studies presented in this volume support this trend, and 
demonstrate that those individuals who can be identified as being away from their place of 
birth are only the tip of the iceberg of those on the move or living abroad. At what point 
does one’s presence as an outsider become visible? As I have tried to show, status plays a key 
role in this visibility. As bio‑archaeological methods of analysis improve, and it becomes 
more feasible to look at larger samples of buried individuals, we should gain more robust 
data for the proportion of outsiders in a community, their provenance, the comparative 
mobility of men and women, between different age groups and diverse social sectors. It 
will allow insight as to whether those who were not local were treated differently at burial, 
across different sites. It will also highlight integrative practices, which can make nonlocals 
invisible. 

One sector of those largely invisible in the material record are the people who have 
been forcefully displaced, especially if they are moving as individuals or small groups. Forced 
displacement is most apparent in our record when it occurs en masse.22 Some of its charac‑
teristic signs are the rapid abandonment and destruction of certain sites, and the appearance 
and hurried creation of new settlements, often on marginal land with structures made of 
poor materials. Distinctive material culture, in terms of moveable objects and small finds in 
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any quantity are rare in such contexts, since people who are fleeing do not tend to take many 
belongings with them. It is unusual to find even today the kind of collection that exists, 
for example, at Trieste, a city that sat precariously on opposite sides of the border between 
Italy and what was then Yugoslavia, during the first half of the twentieth century. Trieste 
still houses, in Magazzino 18—one of its vast harbour warehouses—an incredible collection 
of chairs, cupboards, tables, beds and other remnants of households that were transported 
in the tens of thousands following World War II. These were the material remains of the 
consequences of the 1947 Treaty of Paris—which redrew the boundaries between Italy, 
Austria, and the Socialist Federal Republic of Yugoslavia, with Italy losing control over 
Istria. It triggered the forced displacement (or repatriation) of the majority of those Italians 
who were living in what became Yugoslav territory overnight—a total of some 300,000 
people (Gori and Ravello‑Lami 2018). Interestingly, this move of some magnitude, over this 
contested border, would have remained largely invisible to bio‑archaeological investigations. 
For, unlike the deep divisions forced by a line on the map, the environment is the same on 
both sides of the border, and would have left few traces in the body.
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Notes

1.	 For discussion on ancient mapping see Isayev 2017, ch. 10, esp. 377ff.
2.	 The 5 million figure is based on the calculations made by Scheidel 2004, 2005. Forty mil‑

lion is the theoretical figure projected by Erdkamp (2008:419), in his critique of Osborne’s 
1991 calculations for Greece, which used Laslett’s 1977 studies of seventeenth‑century 
populations in the villages of Clayworth and Cogenhoe. For discussion on demographic 
approaches to ancient migration, their opportunities and limitations see Isayev 2017, ch. 
2.

3.	 Cicero in his de Officiis, 1.37 notes that the term hostis, meaning enemy by the later 
Republican period, in Archaic times had the same meaning as peregrinus—stranger. He 
provides examples of its use from the Twelve Tables. Varro also notes this same change in 
the use of the word hostis: Varro Lingua Latina, 5.3. For commentary, and the texts of 
the Twelve Tables, 2.2 and 6.4 see: Roman Statutes Law 40: Tab. 2.2e; Tab. 6.4 (Vol. II, 
622–624, 660–661).

4.	 Alienus is used in Captivi, 145; Rudens, 115; Stichus, 480; and Truculentus, 178, which also 
uses ignotus in the same phrase, implying there is some distinction between them or for 
emphasis; pro ignoto alienoque. The term ignotus is also used in Curculio, 280; Menaechmi, 
335, 373, 495. A similar term meaning someone who is unknown—non novit: Asinaria, 
495–496.
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5.	 For an in‑depth study of this subject relating to ancient Italy of the sixth to the third 
centuries B.C., see Isayev 2017, ch. 3–4.

6.	 Prowse et al. 2019, with reference to the studies by Killgrove (2010a, 2010b). 
7.	 As also observed by Hin 2013:219, 234–237.
8.	 For the most recent analysis of this epigraphic collection, the site, and the extent to which 

it can tell us about the origins of those in the buried community: Bourdin 2012:532–534, 
Annex 2.12; van Heems 2009. 

9.	 See Isayev 2017, ch. 2.
10.	 See ibid., ch. 3–5 for overview and references.
11.	 Ancient authors writing hundreds of years after the events recount the different peoples 

that settled the island over time, Strabo 5.4.9, starting from the Chalcidians and Eretrians 
in the eighth century B.C.; Livy 8.22.5.–6, states that those who came to found Cumae 
from Chalcis in Euboea, first landed on Pithekoussai as well as other nearby islands. Ques‑
tioning whether Pithekoussai should be seen as a colony rather than an emporion: Osborne 
1998:257–259; Cuozzo 2007:246; Coldstream 1994; Riva 2010:53; Izzet 2007:216. The 
funerary practice and material remains from the burials at the site show strong links with 
Euboea: Buchner and Ridgway 1993.

12.	 For the visibility of Etruscans and other Italians abroad from the Archaic period: Isayev 
2017, ch. 3 and 4.

13.	 The term Italici, continued to be used even after the Social War—despite the fact that all 
were Roman citizens: Ferrary 2002:135. 

14.	 Berrendonner 2009:192. Non‑aristocratic ones proliferating from about 200 B.C.
15.	 For the details of the events: Appian The Mithridatic Wars 22–24. For the figure of 80,000: 

Valerius Maximus 9.2.3 (ext); Memnon of Heraclea Pontica 31.9 (= FGH III B, p352, ll 
16–21).

16.	 For discussion of the population figures, and debates over high and low counts, see: Hin 
2013; De Ligt 2012; Bowman and Wilson 2011.

17.	 For Italians in Asia Minor: Frank 1975 [1938]:543–545; Fränkel 1890–1895:249, lines 
14ff; with Wilson 1966:125; Ferrary 2001.

18.	 Cicero, For Rabirius Postumus 10.27. For details of Rufus’s life: Kelly 2006:89–91, 181 
(note 25).

19.	 For the importance of Puteoli as a draw for international traders see: Cébeillac‑Gervasoni 
2002.

20.	 Italians were well embedded in the thriving community on Delos by the time that the 
island was given free port status in 166 B.C., when it was assigned to Athens by Rome 
(Polybius 30.31.10). For context see Wilson 1966:99–120. 

21.	 Some of the earliest gens names linked with Nilotic cults are Salarii, Herennii, Avii, Papii 
(Rizakis 2002:122).

22.	 For the challenges of identifying forced displacement materially see Driessen 2018. 
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Chapter Eight

A Harbor Scene

Reassessing Mobility in the Bronze Age  
Eastern Mediterranean Following the  

Archaeological Science Revolution

Assaf Yasur‑Landau

Abstract  The archaeology of the Levant is currently going through a fully fledged 
scientific revolution, with the results of new analytical methods being heavily inte‑
grated in the effort to reconstruct ancient societies and to understand the social 
processes of the last decade. The main challenge for current users of these methods 
will be to create a mechanism of feedback between analytical and interpretative 
tools in the same or similar pace as that of scientific developments in analytical 
methods.

This Mediterranean reality in which a multiplicity of interactions involv‑
ing mobility occur simultaneously (from trade to migration etc.) does not enable 
discussing each form of mobility separately—not even the very wide range of 
migration. Rather, a unified model of interaction is required that allows the 
identification of each event of mobility within the significantly wider interaction 
continuum. This article suggests some possible directions for more inclusive mod‑
eling of human mobility in complex societies, with the use of data procured from 
aDNA and stable isotope analyses in tandem with historical and archaeological 
data. A point of departure for this discussion are the complex interactions depicted 
in a unique harbor scene from the Tomb of Kenamun (TT162), dating to the 
days of Amenhotep III.

The Need for New and Improved Theoretical Models  
for Mobility in Archaeology

Why do we now need new and improved theoretical models for mobility in archae‑
ology? As we shall see below, the new analytical methods in archaeology, such as 

		  147
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aDNA studies and stable isotope analysis, pose considerable challenges for archaeological 
theory as an interpretative tool, as they advance at a much faster pace than does current 
migration and mobility theory in archaeology. Ion (2019) has recently defined the expec‑
tation for a research design for the study of environmental data in the era of new scientific 
methods in archaeology: 

Interdisciplinary archaeology projects require us to follow a two‑step process: (1) more 
refined methodologies, with more data points, and complex interpretive frameworks instead 
of “one‑shot” explanations, and (2) a shift in points of view, by bringing environmental 
data into anthropological frameworks. [Ion 2019:12]

To my mind, similar expectations should be directed at the study of ancient mobility; that 
is, the need to create a mechanism of feedback between the development of earth and life 
sciences analytical tools and the development of interpretative frameworks that rely on the 
social sciences. The aim of this article is therefore to explore—through the use of exam‑
ples from the second‑millennium B.C. eastern Mediterranean—some of the considerations 
needed in order to modify the theoretical frameworks in the archaeology of mobility. 

The complicated relationship between archaeogenetics, language, and material culture 
is at the heart of the current debate on the use of the newly available genetic sequencing and 
clustering. The heavy shadow of the past with its semidark heritage of cultural history seems 
to still loom (mainly) over European archaeology, in cases such as the problematic history 
of the Beaker phenomenon and the challenges for present archaeogenetic research (see also 
Callaway 2018; see Daniels this volume; Gokcumen this volume). This is, in some ways, 
an almost startling iteration of the taxonomic challenge faced by the founders of processual 
archaeology when explaining the multifaceted aspects of culture. Thus, for example, Clarke 
(1978:372–374) explored Bantu identity through the partially overlapping ovals of culture 
group, technocomplex, language group, and “subrace,” creating in their intersection the 
Bantu ethnopolitical group, while arguing that the same sets can be used for archaeologi‑
cal elements (Clarke 1978:Figure 76). Yet in order to avoid the pitfalls of cultural history 
with its (sometimes) racial overtones, efforts to establish due caution in the question of the 
naming of genetic clusters and to differentiate them from material culture clustering are, 
of course, justified, as “genetic clusters are as flexible and dynamic as archaeological group‑
ings. Both are theoretical constructions and result from our epistemological need to create 
space‑time‑entities as aids for further understanding” (Eisenmann et al. 2018:10).

In a way, the extensive use of natural and earth sciences in archaeology as integrated 
parts of the discipline’s research, combined with global concerns for current climate change, 
have ushered in, perhaps unintentionally, an era characterized by elements of positivist, 
neo‑processual archaeology (Kristiansen 2014:25). This is evident by a new emphasis on 
climate change as a cause, not only for collapse, as in the case of the Bronze Age (e.g., 
Langgut et al. 2013; Kaniewski et al. 2013; Finne et al. 2017), but also for culture change 
as an effort to adapt to these changes (e.g., Flohr et al. 2016; Roffet‑Salque 2018; Biehl 
and Nieuwehuyse 2016). In terms of the current stance of archaeology in the track of the 
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theory pendulum, it may well be that it is in the midst of the shift seen already in social 
sciences and elsewhere from “postmodernity to a revised modernity” (Kristiansen 2014:23). 
The quantum leap in ancient DNA (aDNA) research is indeed bringing to the front of 
the stage the vigorous return to the study of mobility and migration, themes that were 
almost unthinkable in the era of post‑processual archaeology (Burmeister 2000; Hakenbeck 
2008). This is indeed an era of experimentations and rapid changes following the demise of 
post‑processualism (Kristiansen 2014:13).

The archaeology of the Levant is currently going through a fully fledged scientific 
revolution, with the results of new analytical methods being heavily integrated in the effort 
to reconstruct ancient societies and to understand the social processes of the last decade 
(Yasur‑Landau et al. 2019). The work on aDNA is just now beginning to reach the eastern 
Mediterranean and is expected to provide considerable breakthroughs regarding patterns 
of mobility. Thus, research on the aDNA of early farming communities has exposed the 
significant complexity of large‑scale and prolonged movement of people in the Levant in 
the Neolithic period (Lazaridis et al. 2016), perhaps connected also with the striking genetic 
variability in the Peqi‘in Cave during the Chalcolithic period (Harney et al. 2018). With 
current, and doubtless future, research in the Levant dealing with finds from the Bronze 
and Iron Ages—periods from which a rich written historical record exists—aDNA studies 
and other scientific methods such as stable isotope analysis will surely be used for looking 
beyond large‑scale population movements, into the intricate, co‑occurring mobility‑related 
events and phenomena, such as trade, smaller‑scale human migration (whether voluntary or 
forced), and even animal mobility.

The Mediterranean Sea with the short‑distance sailing routes between its surrounding 
lands was a convenient medium for connectivity in antiquity, as it is today. Here, various 
ranges of interaction co‑occurred in the same regions, sometimes at the same location as 
migration, trade, maritime colonization, the movement of refugees, and piracy (e.g., Horden 
and Purcell 2000:293–291; Knapp and van Dommelen 2014:109). This Mediterranean 
reality in which a multiplicity of interactions involving mobility occur simultaneously (from 
trade to migration, etc.) does not enable discussing each form of mobility separately—not 
even the very wide range of migration. Rather, a unified model of interaction is required 
that allows the identification of each event of mobility within the significantly wider inter‑
action continuum (Figure 8.1) (Yasur-Landau 2010:10–12, Figure 1.1).

A previous suggestion for such a model combines parameters suggested by studies of 
acculturation (e.g., Berry 1997; Kuo and Roysircar 2004) with insights from the study of 
migration and trade in archaeology and history. It includes six parameters for which values 
may be entered, describing any form of interaction, such as trade, migration, and conquest, 
among others (Figure 1.2, Yasur-Landau 2010:10–13; 2017):

	 1.	 The number of people involved in the interaction 

	 2.	 The duration of the interaction
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	 3.	 The cultural distance between the cultures involved in the interaction

	 4.	 The segment of population involved in the interaction

	 5.	 The balance of power between the cultures involved in the interaction

	 6.	 The level of pluralism and tolerance within the interacting societies

A criterion of deep change in material culture connected with activities that are mainly 
domestic was used to differentiate between migration and other forms of interaction 
(Yasur‑Landau 2010:13–26). While the new potent tools of aDNA and stable isotope anal‑
yses do not influence the description of the modes of human mobility in the variables above, 
they do provide new data for the identification of such events and phenomena. Such an 
endeavor for more inclusive modeling of human mobility in complex societies is indeed on 
its way, and I wish to suggest some possible directions for the use of data procured from the 
new analytical tools of the current scientific revolution in archaeology including aDNA and 
stable isotope analyses in tandem with historical and archaeological data.

A Snapshot of Co‑Occurring Mobility  
in the Harbor Scene in the Tomb of Kenamun

The complex Levantine societies in the second millennium B.C. grew accustomed to a 
reality in which maritime interregional interaction developed into a remarkable variety of 
co‑occurring activities, fit for the growing social and economic needs of the local elites. Just 
how complex these interactions were can be seen in a unique harbor scene from the Tomb of 
Kenamun (or Qenamun, TT162), dating to the days of Amenhotep III (Figure 8.2). While 

Figure 8.1. Overlapping interaction ranges; after Yasur-Landau 2010, Figure 1.1.
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complex, these interactions, as we shall see in the following sections of this article, can be 
at least partially reconstructed using new scientific methods. The tomb’s owner had been 
the mayor of Thebes and overseer of the granary—his career spanning the reigns of Thut‑
mose IV and Amenhotep III (Davies and Faulkner 1947, Plate 8; Shirley 2005:258; Wachs‑
mann 1998, Figure 14.6; Yasur‑Landau 2019:553–555) [Figure 8.2 herein]. Although the 
depiction is not accompanied by an inscription, it is likely that as part of his role as mayor 
Kenamun inspected the arrival of Levantine (“Syrian”) ships to the major port of Thebes 
(Shirley 2007:388). The arrival of Levantine ships at the Egyptian port is followed by several 
scenes demonstrating different types of interaction, on various scales, involving different 
participants:

	 1.	 Small-scale trade: Upon disembarking, Levantine sailors dressed in short 
skirts and merchants dressed in heavier robes, depicted in the lower register, 
are seen approaching a series of small shops in which Egyptian men and 
women are selling textiles and sandals.

	 2.	 Foreign families and human mobility: In the top register, two women 
and a child in Levantine dress face an Egyptian official. A Levantine man 
wearing a heavy robe is seated to the official’s left, raising his hands toward 
another Egyptian official.

Figure 8.2. Interactions in a harbor scene, tomb of Kenamun (after Davies and Faulk‑
ner 1947: pl. 8, additions by Yasur‑Landau) (Public Domain).
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	 3.	 Tribute: The middle register shows a presentation scene in which Levantine 
men clad with heavy robes, some bowing down, stand among Egyptian officials; 
the former are depicted carrying metal vessels and other finished products. 

	 4.	 Large‑scale bulk trade, including animal mobility: The lower register also shows 
the import of Canaanite amphorae, bowls, and some finished products, such 
as a metal statue of a bull and two very prominent, huge humped‑back or 
zebu bulls.

How can we disentangle, using archaeological tools, such a baffling array of mobility types 
that occur simultaneously following the arrival of several boats at a harbor? It may be 
expected that each interaction type left a different imprint on the archaeological record, as 
each has a different value in the interaction parameters suggested above. Table 8.1 suggests 

Table 8.1. 
The Use of Interaction Parameters to Analyze  

the Various Interactions in the Kenamun Harbor Scene

	 1. Number	 2. Duration	 3. Cultural	 4. Segment	 5, 6. Balance 
	 of Levantine	 of interaction	 distance	 of population	 of power and 
	 people		  between  	 involved	 level of 
	 involved		  people   		  tolerance 
			   interacting		   

Arrival of 	 Few–up to	 Years-long	 Different	 Elite men	 Egyptian 
foreign 	 10	 stay in Egypt	 culture; 	 and women	 culture 
families	  		  different 	 interacting	 considered 
			   language 	 with	 superior by 
			   group	 Egyptian	 Egyptian elite 
				    administrators	

Sailors 	 Crews of 4–5	 Days to	 Same as	 Non-elite	 Same as above 
conducting 	 ships, ca. 20	 months	 above	 men 
trade at the 	 people			   interacting 
port				    with non-elite 
				    Egyptian  
				    women and  
				    men  
				    shopkeepers	

Tribute	 Few–up to  	 Days to 	 Same as	 High-status	 Same as above 
	 10	 months	 above	 men  
				    interacting  
				    with high  
				    Egyptian  
				    officials  
				    (including  
				    Kenamun?)
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hypothetical values for three of the interactions seen in the Kenamun harbor scene. It may 
be possible to differentiate between migration and other forms of interactions by the high 
values that the former has in the criterion of time; that is to say that longer presence of for‑
eigners will result in a stronger impact on the material culture of the target country. This, 
however, depends on additional criteria, such as the cultural distance between the societies. 
Mobility of complete families or kinship groups will also create a more visible impact on the 
material culture of the target country (Yasur‑Landau 2010:16). 

While the Kenamun tomb imagery shows events presumably framed within a short 
period of time, the archaeological reality of multiperiod tells in the Levant is a bewilder‑
ing palimpsest even within a single archaeological period, or “stratum.” The remainder of 
this paper will be dedicated to exploring aspects of two of the interactions seen in the 
harbor scene in the tomb of Kenamun—the arrival of foreign families, and the mobility 
of cattle—and assessing the impact of the new methods of aDNA and stable isotope anal‑
yses on current and future methods of understanding mobility in the Bronze Age eastern 
Mediterranean.

Multicultural Families in Coastal and Harbor Sites

The complex situation of multicultural coastal cities can be seen in a census of Alashian 
(Cypriot) households in Ugarit, RS 11.857, found in the Royal Palace of Ugarit (KTU 
4.108; Schloen 2001:324; McGeough and Smith 2011:38–40). It records 27 Alashian 
households, each named after its head, and mentions 93 individuals: 30 wives, 4 sons, 4 
daughters, 9 youths, 12 maidens, and 7 retainers. The designation as Alashian may, however, 
mask more complex relations between geographic origin, cultural attribution, and even lan‑
guage, as at least two heads of households have distinctively Semitic names, not necessarily 
connected with Cyprus (obverse line 13 tpt.bcl and reverse line 23 s.dqš[lm]). Different purposes 
have been suggested for the recording of foreign families, from keeping track of foreign 
slaves through lists of people eligible for service, to temple household laborers (McGeough 
and Smith 2011:40). Astour (1970:123) suggested that these people were part of a foreign 
community established in or around the port of Ma’hadu, the main port of Ugarit. It is 
possible that one of the reasons for the registration of foreigners was connected with the 
occasional allocations they received from the palace because of their status. For example, the 
wine allocation list RS 15.039 (KTU 4.149; McGeough and Smith 2011:111–112; Astour 
1970:121) included one kd measure for the “Hittite at Mahadu” (reverse line 5) and two kd 
measures were allocated “as a present to the Alashian” (reverse lines 7–8).

The new tool of aDNA analysis may well provide additional information that can be 
compared to the literary and archaeological evidence to reconstruct the complex processes 
of interaction occurring in Bronze Age coastal cities. The work of Haber et al. (2017) on 
aDNA from the Middle Bronze Age cemetery at Sidon exposed genetic similarity between 
five people interred in the tombs (two males and three females) and the Neolithic and Early 
Bronze Age populations in Jordan, as well as similarity to the current population of Leba‑
non, with an emphasis put on genetic continuity. This is an exciting result, which should 
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be reexamined with a larger dataset containing more samples. The coastal town of Sidon 
was a hub of maritime activity in the Middle Bronze Age and later, with connections to 
Cyprus and to the Aegean area, as seen in examples of ceramic imports (Doumet‑Serhal 
2003). An aDNA analysis skeleton of a woman found interred at the bottom of a well from 
the sixteenth century B.C. in Alalakh was interpreted as an indication for a migration of an 
individual from a location in Eastern Iran or Central Asia. Several healed skeletal traumata 
in addition to the irregular interment further hint to a personal story of individual suffering 
(Skourtanioti et al. 2020). It should be noted that aDNA and the relationship between the 
individuals interred in tombs, as well as their relations to other populations, both ancient 
and modern, can shed light on but one part of mobility—that of ancestry. At the same time, 
a stable isotope analysis of these burials may provide important data on the personal history 
of the people interred in such tombs. While they belong to a genetically similar group, they 
might have traveled extensively during their lifetime before being interred in their home 
town. 

A study by Schrenk et al. (2016) demonstrates the significant value of stable isotope 
analysis for identifying migrants as well as for reconstructing their individual life histories. 
In four cases of people interred within a Bronze Age tomb (ca. 2100–2000/1950 B.C.) 
at Tell Abraq in the United Arab Emirates, a study of strontium, oxygen, and carbon iso‑
topes has discovered that the individuals migrated to the site. One of them was a young 
(18–20‑year‑old) female who migrated after the age of fifteen. Upon moving to the more 
densely populated settlement of Tell Abraq, the conditions in the new county had left her 
more vulnerable to contracting and developing paralytic poliomyelitis in her late teens. A 
recent genetic study of 73 individuals from five archaeological sites across, mostly from the 
Bronze Age Southern Levant, modeled populations associated with “Canaanite” material 
culture as descending from both earlier local Neolithic populations and populations related 
to the Chalcolithic Zagros or the Bronze Age Caucasus. Some were rather recent (yet not 
first generation) migrants, as two individuals in a Middle Bronze Age Megiddo tomb were 
siblings and with a large genetic component of the Zagros or Caucasus area. A strontium 
isotope analysis has demonstrated that both siblings were raised locally (Agranat Tamir et 
al. 2020).

The significant potential for understanding Mediterranean mobility and the creation 
of intercultural families is explored by Matisoo‑Smith et al. (2018), who suggest that wom‑
en’s mobility played an important role in the Iron Age maritime migrations connected with 
Phoenician settlements. The study implied movement of women from sites in the Near 
East or North Africa to Sardinia, and also a possible movement of women from Europe to 
Phoenician sites in Lebanon. While it is easy to see how the new available tools of aDNA 
and stable isotope analyses can contribute to the study of aspects of gender in migration and 
other forms of mobility, it can only be done within a combined methodological framework 
in which the new evidence is assessed with the existing historical and archaeological data 
(Yasur‑Landau 2010:26–28; see other papers in this volume).

Multicultural families can potentially be identified in the archaeological record, using 
lessons learned from historical archaeology case studies (Yasur‑Landau 2011, 2012). The 
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depiction of women from different cultural origins among the Sea People migrants in 
the Medinet Habu reliefs opened the possibility for the existence of a similar situation 
in the Philistine migration to the southern Levant in the twelfth century B.C. (Sweeney 
and Yasur‑Landau 1999). Following this possibility, a close examination of twelfth‑century 
assemblages in houses at Tel Miqne/Ekron, Ashdod, and Ashkelon has yielded two coexist‑
ing sets of domestic behavior in almost every house: food was cooked in both Aegean‑style 
cooking jugs and open Canaanite cooking pots using both Aegean‑style hearths and local 
round tannurs (bread ovens). The food and drinks were served in Aegean‑style LH IIIC 
bowls, kraters, and jugs, as well as in local, Canaanite‑style bowls, kraters, and jugs. This 
binary set of domestic behavioral patterns was interpreted as resulting from the intercultural 
household created by Aegean immigrants and members of the local, Canaanite popula‑
tion (Yasur‑Landau 2011, 2012, 2016). A recent aDNA study from Ashkelon included a 
comparison between the genome of individuals from three periods: an MB‑LB cemetery, 
four burials of infants found under twelfth‑century‑B.C. houses, and an Iron IIA cemetery. 
The four infants were genetically distinct from the tested individuals of the MB‑LB and 
the Iron IIA, exhibiting what was termed as “a European‑related admixture”: 25 to 70% 
of their DNA was inherited from southern European ancestors, linked to the migration of 
the Philistines (Feldman et al. 2019). The formal burial of these infants beneath the houses 
indicates an inclusion in the community, and to my mind may well be to some extent a 
reflection of the ancestry of the families that reside within these houses. While ancestry is by 
no means equal to culture, and genetic makeup cannot be compared directly to the behav‑
ioral patterns and cultural traditions (cf. Ion 2017), it does not mean that a methodology 
for the study of ancient mobility should not develop the ability to include both sets of data. 
Indeed, the Ashkelon case shows the great potential for more sharpened methodological 
tools for analyzing events of mobility reflected in aDNA and their possible connection to 
archaeological evidence of material culture change connected with intercultural families.

Interpreting Mobility of Cattle and Other Domestic Animals

Pioneer studies of animal mobility conducted by Meiri et al. (2017) and by Pereira Verdugo 
et al. (2019) found evidence for crossbreeding between taurine and zebu cattle observed 
in the Late Bronze Age, Iron I and Iron IIA in the southern Levant. Meiri et al. (2017) 
have cautiously suggested, based on historical considerations, that this is an indication of 
the introduction of zebu, or hump‑backed cattle, from Egypt to Canaan during the New 
Kingdom as an adaptation to the conditions of increasing aridity at the end of the Late 
Bronze Age. While this remains a plausible explanation, it might be worthwhile to suggest 
that pictorial evidence from Egyptian tombs of the New Kingdom suggests a much more 
complex image of the mobility of hump‑back bulls between Egypt and Canaan. The large 
humps of these bulls, very plausibly identified as zebu cattle, are present in a clear context 
of Levantine (“Syrian”) tribute in the tomb of Kenamun. This is by no means the sole rep‑
resentation of such cattle in the early to mid‑Eighteenth Dynasty. Another tomb that shows 
a possibly Syrian boat is the tomb of Nebamun (TT17), who was a royal scribe and a physi‑
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cian to the king during the mid‑Eighteenth Dynasty, before or at the beginning of the reign 
of Amenhotep II. The tomb contains a depiction of the owner, Nebamun, receiving offer‑
ings from his brother Sheni while gift‑bearing Levantine people are depicted behind him, 
arranged in two registers. The upper of the two includes a seated Levantine noble and his 
wife. The bottom register depicts a ship and more Levantine people leading hump‑backed 
bulls pulling two wagons (Shirley 2007:382–383; Mark 2017:Figure 1). In Shirley’s opin‑
ion (2007:386–389), this scene occurs in a Syrian port, where tribute is carried into a ship 
destined for Egypt, reflecting the role of the owner of the tomb as a scribe present in foreign 
lands. To Mark’s mind, on the other hand, the boat is Egyptian and the scene shows a noble 
“Syrian” patient departing from Egypt (Mark 2017:68–69). Whether this scene takes place 
in Syria with the bulls used as carriers of the tribute, or in Egypt with Levantine people 
conducting zebu bulls toward a ship, it nevertheless shows the intricate nature of mobility 
of animals at an age of vastly developed maritime trade.

Zebu bulls, are included among scenes of tribute and gift giving in two or three addi‑
tional Theban tombs of the mid‑Eighteenth Dynasty (TT42, TT119, and TT367) (Shirley 
2007:389). Mark (2017:80–81) suggests that such depictions are an indication that these 
bulls were a prized import. At the same time, they also appear in contemporary Egyptian 
breeding herds in TT86, and were therefore likely imported to Thebes in the days of Thut‑
mose III and owned by the local elite during the days of Nebamun.

The mobility of bulls as a luxury items from the Levant to Egypt began even before 
the New Kingdom. The tribute of Asiatic princes to Amenemhat II (nineteenth century 
B.C.) in the Mit Rahina inscription includes cattle and small domestic animals brought by 
“the children of the princes of Asia,” and there is another reference to Asiatic cattle brought 
to Egypt, dated either to the reign of Amenemhet II or to that of Amenemhet III (Marcus 
2007:139, 172). Another text from the Middle Bronze Age suggests the mobility of cattle 
was by no means unidirectional from Canaan to Egypt. A cuneiform text from Mari refers 
to the shipment of 84 head of cattle to Hazor, perhaps accompanied by six mules or onagers. 
This is direct evidence for the mobility of cattle from Mesopotamia to Canaan during the 
early part of the MB II (ARMT [Archives Royales de Mari] 23:505; Malamat 1998:42).

The great potential of stable isotope analysis for the reconstruction of animal mobility 
in the Levant is exemplified by the work of Arnold et al. (2016), who demonstrate that the 
remains of a donkey and a goat found at Tell es‑Safi/Gath originated in the Nile valley. The 
combined use of carbon, oxygen, and strontium isotopes allows the recreation of the life 
history of the donkey that was found: its early tooth development took place while it was 
in the Nile valley; it later migrated, very likely within a trade caravan, to Tell es‑Safi/Gath 
where the formation of its third molar was completed, before the donkey was ceremoniously 
sacrificed.

Returning to the question of zebu mobility, zebu remains have been found in Late 
Bronze Age contexts in inland Levantine sites: Tell Jemmeh in the Negev, Kamid el‑Loz 
in the Beqaa valley, and Tell Deir ‘Alla in the Jordan valley (Chahoud and Vila 2011:268). 
One may expect that in this case too, stable isotope analysis will be most useful in recreating 
mobility patterns within cattle, determining whether these were introduced from Egypt, 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 A Harbor Scene	 157

from other places in the Levant, or from both, as well as the circumstances of this intro‑
duction: from the acquisition of impressive and rare animals to the adaptation to changing 
climate conditions. 

Conclusions

After a long period of theoretical quasi‑stagnations in the theoretically informed archaeo‑
logical study of migration and mobility, the advent of scientific methods in archaeology is 
bringing new and exciting analytical tools. The promise of the scientific revolution is that 
of the return of the great ideas (Kristiansen 2014). It is my hope, however, that as the pen‑
dulum swings away from post‑processualism and toward an era of scientific discovery, the 
resulting interpretative models will indeed reflect lessons learned from both processual and 
post‑processual pasts. The application of network modeling as well as agent‑based models in 
archaeology does suggest that multivariate models may indeed create a stronger theoretical 
framework that can keep in pace with the advances in scientific methods and will provide us 
with a better grasp of the complex realities of the past (Kristiansen 2014:17–18; 2019). This 
will have to be done, however, with the awareness and indeed the moral responsibility that 
this is a human story, in many cases a story of human suffering, and the literary, material, 
or other evidence is directly related to the aspirations, fears, and hopes of a great number 
of real people who went through intense experiences of conflict, travel, and settlement 
(Yasur‑Landau 2010:345).
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Chapter Nine

Surfing with the Alien

Simulating and Testing the Spread of  
Early Farming across the Adriatic Basin

Marc Vander Linden, Cornelis Drost,  
Jane Gaastra, Ivana Jovanović,  

Sébastien Manem, Anne de Vareilles 

Abstract  The spread of animal and plant domesticates across Europe offers a 
good laboratory of the many fortunes of migration and mobility in archaeology. 
From all mighty deus ex machina during the culture‑historical days, to conceptual 
monstrosity throughout the late twentieth century A.D., human mobility has expe‑
rienced a recent revival under the impetus of new scientific techniques, especially 
stable isotopes (Sr, O), and ancient DNA. In this sense, if the—partial—link 
between the new domesticates and migrants is warranted in several instances, the 
scale and cultural impact (i.e., how much does this help us to understand the 
period) of early Neolithic human mobility remains extensively debated.

After a brief review of the existing aDNA evidence and of the 14C record, 
considered as an alternative population proxy, this paper assesses the temporal 
variation of the Early and Late Neolithic of the Adriatic basin. We first devise 
an agent‑based model (ABM) simulating the spread of a population and concom‑
itant changes in its cultural diversity. The results of this ABM provide as many 
hypotheses, which are then tested against the archaeological record, with a focus 
on zooarchaeological remains.

One of the most enduring debates in Later European prehistory has concerned the 
potential role of human mobility, and especially migration, in the introduction and 

dispersal of early farming practices across Europe. Although there is no doubt that the 
majority of plant and animal domesticates were introduced from the Near East, for decades 
archaeologists have fought an entrenched battle opposing, on the one hand, externalists 
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supporting the role of migrants and, on the other hand, localists stressing the importance of 
local late foraging communities in this process of dispersal. Countless arguments have been 
evoked by both camps, especially perceived (dis-)continuities in the material record, and 
patterning in the 14C chronology (for a review, see Vander Linden 2011).

Over the past few years, the inception on the archaeological stage of a new technology, 
ancient DNA (hereafter aDNA) seems to have settled the controversy. Several studies pub-
lished in high‑profile journals have indeed demonstrated that, across all regions of Europe, 
the introduction of early farming is paralleled by the migration of a new population, char-
acterized by a specific genomic signature and whose origins must eventually be sought in 
the Near East (e.g., Lazaridis et al. 2016; Mathieson et al. 2018). Although there are both 
temporal and spatial divergences in the admixture proportion of local and new genomic 
components, it is now impossible to deny the potent role of migrants in the diffusion of 
early farming across Europe.

Does the undeniable success of aDNA however mean that the controversy is to be 
cast away in the drawers of the historiographic past of our discipline? Arguably not, and for 
several reasons. Firstly, and as has been obvious since the 1960s (e.g., Binford 1962; Clark 
1966), one should not confuse the positive identification of a past migration with an expla-
nation of the past. Yes, migration is a major historical force, but its positive identification, 
however significant, only raises further questions regarding the nature of the underlying 
responsible principles (Anthony 1990). Secondly, the early Neolithic archaeological record 
cannot be reduced solely to the introduction of domesticated plants and animals across the 
European peninsula. Local early Neolithic archaeological assemblages exhibit a staggering 
variation, which does not merely reflect the corresponding genetic diversity. This should not 
come as a surprise since biological relatedness, investigated by geneticists, does not passively 
reproduce social relationships, whether for the early European Neolithic or for any period, 
for that matter (Johannsen et al. 2017).

What is left remaining is that we, as archaeologists, still have a fairly poor under-
standing of how human migrations, especially large‑scale ones, impact material culture and 
eventually shape the archaeological record. David Anthony (1990) made clear nearly thirty 
years ago that the archaeologists’ role is to explain the reasons for past human mobility. 
Current biomolecular tools such as isotopic measures and aDNA are undoubtedly pivotal 
techniques for such undertaking, and must be accompanied by concerted theoretical and 
methodological efforts to reinterrogate the archaeological record as a source of documenta-
tion in itself about the evolutionary and historical role of human mobility (see also Racimo 
et al. 2020).

To this effect, this paper outlines one particular methodology, articulated in two dis-
tinct, successive steps. The first one consists of the creation of a computational model. In 
this case, an agent‑based model (e.g., Cegielski and Rogers 2016) aims at replicating under a 
narrow but strict set of rules the effects of a migrating population upon its cultural diversity. 
The resulting simulations indicate a strong link between migration, here triggered by demo-
graphic expansion, and fluctuating levels of cultural diversity. The second methodological 
step is to then test some of the predictions derived from the preceding simulations through 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Surfing with the Alien	 167

a renewed analysis of archaeological data. Here, the testing procedure focuses on the zooar-
chaeological record of the western Balkans and the Adriatic basin, though theoretically this 
could be extended to any facet of the archaeological record and/or any other region. Two 
main reasons justify the selection of this case study. Firstly, this area lies at the gateway of 
Europe and is home to the formation of archaeological complexes linked to the introduc-
tion of early farming across much of the western Mediterranean (Impresso complex) and 
central Europe (Linearbandkeramik complex). Secondly, despite its key geographical loca-
tion, the archaeological record of this area remains comparatively understudied. As part of 
an ongoing research project, we aim at filling this documentary gap through a combination 
of literature review (e.g., Orton et al. 2016; Pilaar Birch and Vander Linden 2017; Gaas-
tra and Vander Linden 2018), targeted fieldwork (e.g., Pandžić and Vander Linden 2014; 
Vander Linden et al. 2014), and reexamination of existing collections (Gaastra et al. 2018).

The structure of this chapter reproduces the suggested methodology, starting with a 
presentation of the computational model and of the resulting simulations, which in turn 
allow us to formulate a series of formal hypotheses, tested against zooarchaeological data. 
The implications of this work for both the European early Neolithic and the archaeology of 
human mobility are then briefly explored.

Simulating a Demographically Driven Migration

The first methodological step corresponds to the creation and implementation of a compu-
tational model. As pointed out by an extensive body of literature, computational models 
articulate together a series of assumptions so that, in this sense, they do not present any 
conceptual difference from more “narrative‑led” models favored by other theoretical flavors 
(Steele and Shennan 2009). But, as computational models ultimately lead to simulations, 
they require a strict formal architecture so that assumptions and rules might be converted 
into mathematical equations and computing codes. For the present purpose, our aim is not 
to set a model that explains migration, but rather a model that simulates a migration and its 
potential effects upon cultural diversity.

In this perspective, rather than designing an entirely new model, we decided to work 
within the framework of a well‑established agent‑based model, namely, the Cultural Dis-
semination Model (hereafter CDM) devised by the political scientist R. Axelrod in the 
late 1990s (Axelrod 1997). The original CDM aims at evaluating the role and impact of 
homophily, that is, the tendency of similar people to interact more closely, upon the forma-
tion of cultural boundaries. The resulting model consists of a population of agents organized 
on a regular—traditionally quadrangular, here hexagonal—lattice. Each agent is character-
ized by a series of features, each one possessing a unique trait taken from a given range of 
possible variants. The number of features and traits is set at the beginning of the simulation 
and does not change during its course (see Drost and Vander Linden 2018 for variants). 
During each run, an agent (or “source”) is randomly chosen across the entire grid, and 
one of its neighbors (“target”) is then selected for interaction. With a probability equal to 
their cultural similarity, calculated on the basis of the number of existing shared traits, the 
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source copies a previously diverging trait from the target, thus leading to increased similarity 
between them. At the beginning of the simulation, each agent is randomly given a selec-
tion of traits, so that the overall cultural diversity across the grid is very high. Under these 
conditions, the probability of neighboring agents sharing identical traits is low and their 
ability to interact therefore relatively limited. As the simulation proceeds, agents increas-
ingly exchange traits and the overall level of cultural diversity therefore drops. This process 
is accompanied by the gradual formation of so‑called regions, blocks of neighboring agents 
sharing all traits. These agents most often can still share traits with agents belonging to 
other regions, unless total diversity is reached. The number of individual regions gradually 
decreases through time until the simulation reaches an equilibrium stage whereby the grid 
is filled by several regions whose respective agents are entirely different and thus unable to 
interact anymore.

Axelrod’s original CDM thus demonstrates how the same interaction process, 
homophily, leads to both local convergence, as uniform regions are created, and global dis-
parity, as overall homogeneity is never achieved. It also shows that the eventual number of 
regions depends upon several parameters, including the grid size, the number of agents, as 
well as the number of features and traits used for the simulation (Axelrod 1997; see Castel-
lano et al. 2009). For instance, a higher number of features leads to fewer, larger regions as it 
increases the probability of interactions between agents, while a higher number of traits has 
the reverse effect as the larger repertoire minimizes the probability of successful interaction 
between agents.

As part of a series of modifications made to the CDM (Drost and Vander Linden 
2018), we use this modeling framework to simulate the effect of an expanding population 
upon its cultural package and diversity. This is achieved by adding two changes to the sim-
ulation process. Firstly, at the beginning of the simulation, only a contiguous fraction of 
the grid is populated with agents while the rest is left empty, corresponding to the area to 
be colonized. Secondly, in order to simulate a population expansion, we slightly modify the 
original interaction process. Interaction between agents follows the same rules as in the stan-
dard CDM. But, if either the randomly chosen source or the target is empty, no interaction 
occurs. This additional rule is, however, relaxed at a fixed rate of D times per interaction 
step: then, if the source chooses an empty target, it propagates itself through cloning, that is, 
the grid of populated agents expands by one, with identical features to its source of origins.

Figure 9.1 compares, to the left, a normal CDM with, to the right, a CDM with 
expansion rate D set at 1/5. The right panel clearly shows the gradual expansion of the 
original population as the simulation proceeds. Most importantly, this dispersal is associated 
with the creation, behind the expansion front, of large regions. These eventually break down 
during a second phase characterized by increased cultural diversity, and thus smaller regions. 
In order to measure these fluctuations in cultural diversity, we use Shannon’s diversity index, 
a measure of diversity derived from information theory and routinely used for instance in 
numerical ecology (e.g., Borcard et al. 2011). Here, the Shannon index is calculated for 
eight segments of identical size, allowing us to track the progress of the expanding popu-
lation across time and space. As shown in Figure 9.2, as the original population expands 
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Figure 9.1. Top left: behavior of the unmodified CDM model at steps 5 k, 100 k, 500 
k, and 1.500 k. Top right: Behavior of the wave toy model for corresponding steps. The 
red dotted lines indicate the eight vertical slices used to calculate Shannon’s diversity 
index values (after Drost and Vander Linden 2018:Figure 5).

Figure 9.2. Plot of Shannon’s diversity values for all vertical blocks (after Drost and 
Vander Linden 2018:Figure 5).
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across the grid, there is a gradual loss of diversity indicated by a recurrent drop in the 
Shannon index values for the first total inhabitation of the corresponding slice. With the 
exception of the first two slices, where the population was initially set, the Shannon index 
values then rise for a relatively short period of time, corresponding to the rise in local diver-
sity associated with the breaking down of the original large expanding regions. Afterward, 
the modified CDM follows the same trajectory as the original version, with a gradual decay 
of diversity until eventual equilibrium is reached.

The modeling literature hosts an extensive debate regarding the level of complex-
ity associated with agent‑based models (e.g., Vander Linden and Saqalli 2019). Here, we 
adopt an explicit simple stance, by limiting the number of parameters to a bare minimum. 
Although other factors might theoretically be considered (see below), previous work indi-
cates that the addition of many parameters to the CDM quickly leads to a complex, non-
predictable behavior (e.g., Drost and Vander Linden 2018). By contrast, the present version 
allows for the formulation of a number of predictions, which constitute as many formal 
hypotheses to be tested against the archaeological record:

	 •	 Firstly, a population under condition of demographic growth and corre-
sponding spatial dispersal will experience a drop in its cultural diversity. This 
process results from the cloning of agents at the front, and is analogous to 
a founder effect in population genetics (see Currat et al. 2010);

	 •	 Secondly, there is a narrow repertoire of traits at the expansion front. The 
apparent success of these traits, suggested by their overrepresentation, is not 
related to any higher adaptive power, but to the mere outcome of their 
random selection and subsequent multiplication through cloning;

	 •	 Thirdly, this initial episode of cultural homogeneity is followed by a sec-
ond phase characterized by a comparatively higher cultural diversity. This 
is explained by the fact that, under the normal rules of the CDM, agents 
never stop to interact together, and thus the cultural diversity present in 
the original populated zone gradually encroaches upon the homogeneous 
regions of the expanding front, leading to their eventual demise.

The next two sections examine the implementation and implications of this modified CDM 
for the dispersal of early farming across the western Balkans, and especially the Adriatic 
basin. After verifying that the assumptions behind the computational model are warranted 
by archaeological data, we then test the three aforementioned predictions briefly against the 
extensive and high‑resolution zooarchaeological record.

Testing Assumptions

The demographic variant of the CDM presented here rests upon three main assumptions: 
(1) the importance of homophily as an evolutionary force; (2) the existence of a demograph-
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ically driven wave of expansion during the period under consideration; (3) an empty—or at 
least comparatively lowly populated—landscape within which the wave advances. 

The first assumption rests upon a purely theoretical point regarding the general rel-
evance of homophily for human evolutionary history, as it governs the interaction and 
exchange of traits between agents within the framework of the CDM. While archaeolog-
ical computational approaches to cultural transmission, especially under the influence of 
evolutionary thought, have devoted much energy to identifying and quantifying biased 
transmission (see review in Lake 2014), comparatively limited attention has been paid to 
specific forms of biased transmission such as homophily (e.g., Shennan et al. 2014; Madsen 
and Lipo 2015). This theoretical gap is, however, damageable as an extensive sociological 
and evolutionary literature demonstrates the key role of homophily in structuring social 
networks (see reviews in McPherson et al. 2001; Haun and Over 2013).

The second assumption rests upon the existence of a demic wave of expansion in 
the chosen research area in the corresponding period. Testing this assumption requires the 
ability to directly identify a process of expansion and to link it to a regime shift in the 
demography of the corresponding human populations. In both cases, the 14C record pro-
vides the necessary data. Although, at a local scale, the history of research in the area pre-
vents systematic in‑depth analysis, the dataset meets all minimum quantitative criteria for 
exploratory data analysis at a macro scale (see Williams 2012). Figure 9.3 provides an inter-
polation of the oldest 14C dates associated with the local introduction of plant and animal 
domesticates. The chosen geostatistical technique is an ordinary kriging, undertaken in the 
R statistical environment (R core team 2018) using the gstat (for spatial statistics: Gräler et 
al. 2016) and tmap (for thematic mapping; Tennekes 2018) packages. This figure shows a 

Figure 9.3. Interpolated dates for the dispersal of early farming across Europe.

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



172	 Linden, Drost, Gaastra, Jovanović, Manem, de Vareilles

clear SE‑NW gradient—i.e., aligned with the main axis of the Adriatic Sea—in the disper-
sal of domesticates, as well as a relative pause between a major expansion at the turn of the 
ninth and eighth millennia cal B.P. then resuming toward 7600–7500 cal B.P. to encompass 
the entire northern part of the Adriatic basin (see also Silva and Vander Linden 2017). The 
radiocarbon record can also be used to evaluate if this dispersal is associated with a change of 
demographic regime. Figure 9.4 shows temporal variations of the demographic growth rate, 
calculated using the function spd2rc in the R package rcarbon (Bevan and Crema 2018), 
for the period between 9000 and 7000 cal B.P. in the Adriatic basin, expressed on the left 
as an annual growth rate and, on the right, in relative percentage. The expansion phase 
centered upon 8000 cal B.P. clearly corresponds to a peak of the annual growth rate, with 
values slightly superior to 0.004, suggesting that, in the corresponding interval, the popu-
lation size more than doubled. As such figures can be neither achieved nor sustained by any 
preindustrial society (Bocquet‑Appel 2008), the only possibility is to assume the existence 
of an incoming population. Although aDNA samples are lacking for the Neolithic period 
in the Adriatic basin, evidence from all neighboring regions and the rest of the European 
subcontinent confirms this interpretation (Mathieson et al. 2018). 

The third assumption depends on the absence, or low population density, of the local 
foraging communities. This is not the place to review the local archaeological record of 
the late foraging populations (see Pilaar Birch and Vander Linden 2017). Keeping this in 
mind, several arguments point to a relatively thin overall Mesolithic population density, 
privileging specific ecological niches characterized by high availability of various types of 

Figure 9.4. Plot of absolute population growth rate for the Adriatic Neolithic, as 
inferred from the analysis of the 14C record.
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prey, including the Danube gorges (Bonsall and Boroneanţ 2018), the shores of the Skadar 
Lake (Vander Linden et al. 2015), the Montenegrin karst (Borić et al. 2019), or the Italian 
Alpine piedmonts (Franco 2011). In a similar vein, Gurova and Bonsall also pointed out the 
dearth of Mesolithic sites in areas with otherwise rich evidence of Late Pleistocene human 
occupation, suggesting an extensive reorganization of the settlement pattern and behavior 
of the corresponding foraging groups (Gurova and Bonsall 2014; see also Runnels 1995). 
Lastly, despite long‑lasting systematic sampling, the early Holocene sequence of the Croa-
tian Adriatic coast presents a noticeable gap centered upon the late Mesolithic/Early Neo-
lithic transition (Forenbaher et al. 2013). This being said, if all available evidence points to a 
low population density of the last local foragers, especially when compared to the incoming 
farming groups (see above), interaction did happen between both populations, as inferred 
from both material culture (Borić et al. 2019) and, at least in neighboring areas, aDNA data 
(Mathieson et al. 2018).

Testing the Model: The Zooarchaeological Record

Before actually testing our agent‑based model against archaeological data, it must be stressed 
that the original CDM, or the present version for that matter, does not take into consid-
eration properties of the features and traits. As traits are neutral (i.e., they do not increase 
the fitness of the agent, nor is their dispersal favored or hampered by any property of the 
landscape, for instance), the predictions of the model can thus theoretically be tested against 
any facet of the archaeological record, or possibly several. For the purpose of the present 
paper, this test focuses on zooarchaeological record for the Adriatic basin, following several 
publications of our research group (Orton et al. 2016; Gaastra and Vander Linden 2018; 
Gaastra et al. 2019). 

Zooarchaeological data are chosen here for a series of reasons. Firstly, there is a rela-
tive abundance of data for the Adriatic Neolithic, as bones have been routinely kept and 
recorded during excavations in the research area. Secondly, although recovery and analytical 
standards vary enormously, taxonomic abundance by a number of identified specimens 
(NISP) are consistently reported in the literature, thus allowing for systematic analysis. 
Thirdly, there is a growing literature on the meta‑analysis of zooarchaeological remains, and 
the present contribution outlines some of the key results outlined in greater detail in previ-
ous publications (e.g., Gaastra and Vander Linden 2018; see also Orton et al. 2016). Lastly, 
as far as domesticated animals are concerned, these constitute without any ambiguity a 
series of species previously absent in the Adriatic basin. Set in terms of our modified CDM, 
this implies that we are here dealing with traits intricately associated with the expansion 
process, and thus potentially robust markers of the corresponding changes.

Although the details are available elsewhere, a few words are required regarding the 
nature of the data in order to consider potential biases resulting from the uneven history 
of local archaeological research. In total, the dataset holds records for 111 500‑year phases 
spread over 93 sites, accounting for 85,955 specimens. In the vast majority of cases, the 
phasing is enabled by directly associated 14C dating, although in 20 cases, the sites were 
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assigned on the basis of their associated chronological group. A minimum NISP cutoff of 
100 was applied and, given the large range of assemblage size (min. = 100, max. = 5,696), 
we first tested for possible correlation between number of taxa and assemblage size, show-
ing a weak correlation between both variables (see details in Gaastra and Vander Linden 
2018). In addition to various statistical techniques, we extensively resorted to correspon-
dence analysis to explore variation in the dataset. This multivariate technique, increasingly 
used in zooarchaeological meta‑analysis (e.g., VanDerwarker 2014), illustrates the relation-
ship between sets of categorical variables by a series of measures explaining a decreasing 
percentage of the total variance of the studied population. Here, plots found in Figure 9.5 
account for nearly 70% of the total variance (see Gaastra and Vander Linden 2018 for full 
discussion).

These methodological precautions having been taken, it is time to turn our attention to 
testing the three predictions listed above. The first prediction concerns the fact that, during 

Figure 9.5. Taxonomic representation of sites by region for initial and secondary phases 
of Neolithic settlement expressed via correspondence analysis (after Gaastra and Vander 
Linden 2018:Figure 8).
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an episode of demographically fueled spatial expansion, a population will experience a drop 
in its cultural diversity. Translated into archaeological terms, we therefore expect the earliest 
zooarchaeological assemblages to be characterized by a low variation. To this purpose, and 
given the time span of the dispersal of early farming across the Adriatic, we grouped zooar-
chaeological data and corresponding phases in two main classes. Class 1 (“First Neolithic”) 
encompasses all archaeological sites dated within the first 500 years following the date of 
local introduction of domesticates; class 2 (“Second Neolithic”) includes all archaeological 
sites dated 500 to 1,000 years after the local introduction of early farming. These classes are 
thus based on the relative chronology of the spread of early farming, since in our model the 
effects of the wave are systemic and thus reproduced through time and space as long as the 
expansion front progresses. As seen on Figure 9.5, zooarchaeological assemblages belonging 
to Class 1 cluster largely in the right half of the biplot, pointing to a limited amount of 
variation, although regional differences do occur, and are explored in the following section. 

The second prediction, as a logical correlate of this reduced diversity, implies the pres-
ence of a narrow repertoire of traits at the expansion front. As already stated, it is essential 
to recognize that, in our modified CDM, the success of these traits, indicated by their over-
representation in the corresponding assemblages, is not the reflection of any higher adaptive 
power. As all traits are neutral, this pattern is linked to the internal dynamics of the modified 
CDM, rather than any external factor such as environmental pressure. While a similar process 
is well described for crop and pulse packages in both the Adriatic basin and other European 
regions (e.g., limited presence of peas in the Adriatic: Gaastra et al. 2019; absence of lentils 
in the Linearbandkeramik of central Europe: Colledge et al. 2005; see also Coward et al. 
2008), the situation is more difficult to assess for domesticated animals given their restricted 
repertoire (i.e., four species: Bos taurus, Ovis aries, Capra hircus, Sus domesticus). It is however 
noticeable that the overall reduced variation in Class 1 sites is even more marked when con-
sidering individual regions, each occupying different parts of the CA biplot. This being said, 
contrary to the premises of our CDM, this interregional variation can partly be explained by 
environmental factors. Dalmatian and, to some extent, southern Italian sites indeed present 
a higher proportion of ovicaprids, while the relative weight of more water‑demanding species 
such as pigs and cattle gradually increases northward, reflecting the general north‑south gra-
dient across the Adriatic in precipitation. To some extent, this situation echoes other regional 
trends in the Danube basin, characterized by staggered temporal and geographical adapta-
tion to local ecological conditions, although Pannonian sites retained for a few centuries an 
emphasis on sheep and goats despite the damp conditions theoretically more favorable for 
pigs and/or cattle (Orton et al. 2016). So, while indeed the narrow repertoire predicted by 
our model finds some empirical grounding, the archaeological reality proves—without much 
surprise, it must be said—more complex, given the role of environmental factors not consid-
ered in our computational model. 

The third prediction states that the initial episode of relative cultural homogeneity 
gives way to a second phase of higher cultural diversity, linked to continuous interactions 
between agents located in both the original populated zone and the former expansion 
front. This larger variation is easily visible through visual inspection of the correspondence 
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analysis for Class 2 sites, which occupy a much larger space on the biplot than Class 1 sites. 
The nature of this difference is easier to grasp when directly comparing the eigenvalues of 
Dimension 1, which marks the distinction between wild (to the left of the CA biplot, with 
low values) and nonwild species (to the right, with high values), and of Dimension 2, with, 
on the one hand, sheep and goats (with low values) and, on other hand, cattle and pigs (with 
higher values). Figures 9.6 and 9.7 provide a visual representation of these differences in 
the form of violin plots of the eigenvalues for Dimensions 1 and 2 respectively. As evident 
by comparing both figures, there are no significant differences in terms of Dimension 1, as 
confirmed by a further t‑test (as both distributions are parametric; p.value = 0.5841). On 
the contrary, the boxplots illustrate a clear difference for Dimension 2 values, which prove 
statistically significant (as both distributions are non‑parametric, a Mann‑Whitney u‑test 
was used; p.value = 0.012). This analysis demonstrates the existence of differences between 
both phases, and that these are largely related to regional differences in the proportions of 
domesticated animals. It is equally important to note that this increased diversity is not 
the mere outcome of increased adaptation to the local conditions and/or specialization. 
Although regional trends are still present, each regional group actually exhibits less focused 
strategies than before. The Dalmatian and southern Italian sequences provide good exam-
ples, as both experience a growing importance of cattle to the detriment of ovicaprids, 
a trend that carries on during the seventh millennium cal B.P. despite increasingly arid 
conditions, a priori more favorable for sheep and goats on the basis of the local ecological 

Figure 9.6. Violin plots of eigenvalues for Dimension 1 for first and second Adriatic 
Neolithic zooarchaeological assemblages.
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conditions. The same applies to hunting. Cave sites in southern and central Italy present 
a greater proportion of wild animals, suggesting differential usages of the landscape away 
from open‑air settlements, while, by contrast, hunting levels remain low along the western 
Adriatic and with considerable diversity, including between cave and open‑air sites (Gaastra 
and Vander Linden 2018).

Conclusion

The simple model proposed here allowed us to examine, admittedly under a narrow range 
of parameters, what happens to the culture of a population experiencing a phase of expan-
sion. While possibly limiting, such a parsimonious approach has the advantage of pro-
viding general, widely applicable hypotheses, readily testable against the archaeological 
record (Drost and Vander Linden 2018). Indeed, our modified CDM suggests that, during 
a demographically induced dispersal, a population will undergo an initial phase of reduced 
cultural diversity, followed by a second stage of increased variation. We tested these predic-
tions against the zooarchaeological record of the early Neolithic in the Adriatic basin. After 
classifying corresponding assemblages from a chronological relative—rather than a more 
classical absolute—point of view, we showed that, as predicted by our model, sites chrono-
logically associated with or close to the local introduction of plant and animal domesticates 

Figure 9.7. Violin plots of eigenvalues for Dimension 2 for both first and second Adri-
atic Neolithic zooarchaeological assemblages.
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were characterized by a low diversity, clearly identified for instance through correspondence 
analysis of zooarchaeological data. It is noteworthy that this pattern has been recognized 
and discussed previously, with competing interpretations stressing either the role of random 
drift (Pérez‑Losada and Fort 2011) or of biased cultural transmission (Conolly et al. 2008). 
In comparison, our model, wherein cultural transmission is regulated by a combination of 
homophily and cloning, concurs with the importance of biased transmission in explaining 
this early horizon of reduced cultural variation. But, different from earlier work, our model 
is the first to identify and explain the existence of a second phase, characterized by a rise in 
cultural diversity. This hypothesized phase also appears in the zooarchaeological record for 
the Adriatic Neolithic.

Although two of the predictions of the model were met, this does not imply that the 
model provides a perfect fit for the available archaeological data. As discussed above, envi-
ronmental factors, not considered in our computational approach, have shaped to some 
extent variation in Neolithic zooarchaeological assemblages. This effect seems more obvi-
ous during the early stages of the Adriatic sequence, as the preference for certain types of 
domesticates broadly corresponds to certain characteristics of the landscape. Comparatively, 
environmental variables do not seem to explain the higher diversity of the second phase, 
with no obvious trajectory toward increased local adaptation and/or specialization. All in 
all, the role of environment—or other variables for that matter—thus requires further test-
ing, which can to some extent be done with the conceptual and methodological framework 
of our model, but also requires alternative techniques. It is, however, necessary to recognize 
that, while the model would gain in complexity and “reality,” this is likely to come at the 
cost of losing some of the predictive power of the approach (as too many parameters drive 
the model in chaotic directions), as well as its general applicability (as the model becomes 
increasingly rigged toward one particular situation and set of parameters). 

To conclude, partly under the impetus of new scientific techniques, archaeology has 
recently rediscovered the central role of migration in human history. Given this new tech-
nical arsenal, there have been calls for archaeologists to put less emphasis on recognizing 
migrations, as the task can seemingly be left to the hard sciences, and rather to focus on 
questions of understanding how they arise. These are assuredly essential goals, but they can-
not come at the expense of any basic understanding of what a migration looks like in the 
material archaeological record, as, after all, scientific techniques are not always a possibility 
through a combination of conservation biases (i.e., suitable samples may not have entered 
the archaeological record), ethics (i.e., unwillingness of certain stakeholders to undertake 
destructive analysis), and practicalities (i.e., lack of funding). In this sense, it is equally para-
mount to come back to the basic task of how migrations and their underlying factors shape 
the archaeological record.
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Chapter Ten

The Settlement Record, Paleodemography,  
and Evidence for Migrations in Eneolithic Ukraine

Thomas K. Harper

Abstract  Neo‑Eneolithic settlement systems throughout Europe were highly mobile 
from one generation to the next, engaging in serial relocation of sites and gradu‑
ally colonizing new regions. The typochronology of the Cucuteni‑Tripolye cultural 
complex (ca. 5050–2950 B.C.) suggests an added feature: large‑scale, spatially 
targeted migrations in the forest‑steppe region of Moldova and Ukraine, which 
attained their peak during the first half of the fourth millennium B.C. Recent 
examination of diachronic trends in the distribution and size of settlements in this 
area enables the reconstruction of quantitative demographic histories by region. 
However, it remains difficult to discern which population changes result from 
endogenous growth and which are the result of migrations. In order to highlight 
those instances in which population growth is potentially migratory in nature, it 
is necessary to combine settlement archaeology with an understanding of the vital 
statistics of an ancient society (paleodemography). By calculating the potential nat‑
ural increase (PNI), researchers might come to an understanding of the probable 
limits of endogenous growth. In turn, this allows us to highlight those situations 
in which archaeologically observed population growth exceeds PNI and therefore 
likely has a migratory component. The presented case study explores PNI from the 
perspectives of both paleodemographic meta‑analysis and a generalized model of 
preindustrial sex‑age structure. Comparisons between the two have the added effect 
of revealing potential biases within regional paleodemographic data sets. Results 
support the idea that some regional examples of population agglomeration, as well 
as the sudden emergence of certain archaeological horizons, are manifestations of 
migratory behavior.
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Identifying incidences of migration within regional population trends is a complicated 
proposition, often dependent on archaeometric means such as stable isotope analyses of 

human remains (e.g., δ13C, δ15N, 87Sr/86Sr). Given a large and representative skeletal sample, 
as well as a comprehensive understanding of regional trophic behaviors and environmental 
background values, these methods can be used to distinguish between local and nonlo‑
cal populations and, ideally, even determine the approximate source location of migrants. 
Meanwhile, large‑scale studies in population genomics are increasingly explicating popula‑
tion movements on relatively broad space‑time scales (see Anthony, this volume). However, 
these methods are contingent on actively sampling skeletal populations representative of an 
array of local contexts, which may vary wildly in terms of their archaeological preservation 
due to differences in taphonomy and mortuary practice. This paper explores an alternative 
multipart approach for understanding migratory behavior on the regional level, using set‑
tlement‑based population reconstruction and available data from past paleodemographic 
studies.

Here, I examine a case study from Eastern Europe during the Neo‑Eneolithic period 
(ca. 6300–2950 B.C.), specifically in the modern countries of Romania, Moldova, and 
Ukraine west of the Dnieper River. For this area and time period there exists an exten‑
sive amount of archaeological settlement data and a finely tuned pottery typochronology 
that, while not perfect, is synchronized at various positions by cross‑dating of exchange 
goods and a small corpus of radiocarbon data (Diachenko and Harper 2016; Harper 2016). 
Meanwhile, human remains are conspicuously absent in many contexts; where present, 
they represent a biased record in a region divided between competing practices of cremation 
and inhumation burials. Both settlement‑based population reconstructions and pottery 
typology and seriation suggest that large‑scale, medium‑distance population movements 
occurred at specific times within subregions of this study area. The most notable examples 
occurred during the first half of the fourth millennium B.C., when the largest settlements 
of prehistoric Europe (the giant‑settlements of the middle‑to‑late Tripolye culture) appeared 
in the territory between the Southern Bug and Dnieper rivers in Central Ukraine. When 
taken in unison, the available data make a reasonable case for migrations, especially given 
that Neolithic settlement practices were largely predicated on continual, short‑distance 
movement of habitational sites to begin with (Milisauskas and Kruk 1989). However, it 
is important to note that (1) pots are not people; and (2) there is a substantial difference 
between moving 10 km and 300 km. As admittedly unlikely as it would be for a geographi‑
cally discrete population to suddenly adopt the material culture of another group simply on 
the basis of exchange or some other vague “influence,” it is important to find some means 
of corroborating regional‑level migrations beyond qualitative examination of the dispersion 
of diagnostic archaeological materials.

I employ a method of empirically identifying migrations in the archaeological record 
through the combined use of two forms of analysis. The first step, a settlement archaeol‑
ogy approach, calculates the population of a given analytical region over a desired series 
of time references. The second step—which relies on inferences from paleodemographic 
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data—estimates the potential natural increase (PNI) of a given population, enabling the 
assessment of whether episodes of observed population growth outstrip the population’s 
reproductive capacity. Both analyses are outgrowths of well‑established components of pro‑
cessual archaeology, particularly spatial and demographic approaches codified in the 1970s 
and ’80s (Ammerman et al. 1976; Hassan 1981; Zubrow 1975, 1976). Even if the theo‑
retical agenda of that time might be considered by some to be ambivalent to the topic of 
migration (Cabana and Clark 2011), many fundamental methods in archaeological demog‑
raphy remain essentially unchanged. Current revisions and reapplications of these methods 
(in a similar vein to Zubrow et al., this volume) might be considered novel due to the 
addition of modern computing. This allows for greater operational complexity while also 
simplifying the construction and analysis of very large space‑time data sets. Few researchers 
are currently approaching population estimation from the perspective of large‑scale obser‑
vational analysis, generally preferring the use of meta‑analysis (extrapolating superregional 
populations from compilations of disparate regional analyses; e.g., Müller 2015) or proxy 
records derived from environmental or archaeometric data sources (especially 14C summed 
probability distributions; e.g., Shennan and Edinborough 2007). Such approaches often 
have poor theoretical foundations and, at least within the geographic and temporal frame I 
examine, little to no correlation with archaeological settlement data (Harper forthcoming).

Since the operation of my method for obtaining population estimates from settle‑
ment data sets is explored elsewhere, in whole or in part (Harper 2016; Harper et al. 2019; 
Harper forthcoming), emphasis here will mostly be placed on the calculation of PNI and 
its role in identifying migratory episodes. I will assess two scenarios for performing this cal‑
culation: one involving the use of available Neo‑Eneolithic paleodemographic data, and the 
other involving a generalized model of preindustrial sex‑age structure. First, I will address 
the regional archaeological record and what may be inferred regarding population develop‑
ment over time.

The Settlement Record and Population Development

The Cucuteni‑Tripolye Complex

Many of the archaeological materials from Ukraine, Moldova and Romania during the 
Eneolithic (ca. 5050–2950 B.C.) can be ascribed to the Cucuteni‑Tripolye cultural com‑
plex, a diverse group of regional assemblages descended from a common initial develop‑
mental period (Precucuteni) centered in northeastern Romania. At its greatest territorial 
extent, the complex extended from the Dnieper to the Carpathians, and from Volyn to the 
Black Sea littoral (Figure 10.1). While there is considerable space‑time variability in pottery 
styles throughout the complex, development is often casually denoted in three main (“ear‑
ly‑middle‑late”) periods: Precucuteni/Tripolye A (ca. 5050–4500 B.C.); Cucuteni A and 
A-B/Tripolye B (ca. 4500–3900 B.C.); and Cucuteni B and Horodoștea‑Foltești/Tripolye 
C (ca. 3900–2950 B.C.).
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Cucuteni‑Tripolye sites are particularly numerous; within the study area, sites belong‑
ing to this complex may account for up to 50% of all sites during the entire Neo‑Eneo‑
lithic period. However, there are a variety of other neighboring and overlapping material 
assemblages that must be taken into account when generating population estimates (Harper 
2016). Other major archaeological groups that contribute substantially to regional popula‑
tion estimates include the Bug‑Dniester, Starčevo‑Körös‑Criș and Linear Pottery cultures of 
the Early and Middle Neolithic, the Boian and Hamangia cultures of the Late Neolithic, the 
Gumelnița and Tiszapolgár complexes of the Eneolithic, and a variety of groups during the 
Terminal Eneolithic and Early Bronze Age (EBA) transition (notably including the Baden 
and Coțofeni cultures). Due to the interrelatedness and geographical overlap of archaeologi‑
cal cultures in the region, it makes far more sense to use all available data instead of adopting 
a freestanding “culture area” approach.

Population History

The role of medium‑range migrations in establishing the Tripolye giant‑settlements in the 
forest‑steppe region of Ukraine was first suggested by material specialists (notably Sergei 
Ryzhov), who noted the close relationship of ceramic assemblages and settlement archi‑
tecture between Moldova and Central Ukraine during the periods of Tripolye B2 and C1 

Figure 10.1. The study area, overlaid with the distribution of Cucuteni‑Tripolye sites 
and the positions of cemeteries discussed in the text.
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(Ryzhov 1999). This time period (ca. 4000–3600 B.C.) is roughly contemporaneous with 
the onset of the 5.9 ka climate change event, a period of prevailingly cooler and wetter 
conditions lasting nearly a millennium that left a perceptible signature in regional pollen 
records (Harper 2019). Substantial changes in settlement patterns can be observed in a vari‑
ety of contexts throughout the study area and have been discussed in the context of climate 
by several studies (Anthony 2007; Diachenko 2010; Dolukhanov et al. 2009; Manzura 
2005; Weninger and Harper 2015). Against a backdrop of increased climatic variability, 
Late Eneolithic societies in this region gradually adopted a more dispersed and mobile way 
of life over the course of the fourth millennium, at least partially prefiguring the vast socio‑
economic changes that characterize the transition to the EBA several centuries later (Harper 
et al. 2019). Based on available radiocarbon data and stratigraphic sequences in Ukraine 
west of the Dnieper River, it is highly probable that the first century of the third millennium 
(ca. 3000/2900 B.C.) marks the emergence of the EBA Yamnaya horizon (and, in turn, the 
terminus ante quem for the Neo‑Eneolithic period). The sudden nature of this change in 
material culture (by the standards of archaeological time) has long been thought by some 
researchers to be due to large‑scale migrations from the Eurasian steppe (Anthony, this 
volume), a viewpoint that has been corroborated by recent studies of European population 
genomics (e.g., Mathieson et al. 2018).

Recent investigations indicate that Yersinia pestis was present in Eastern Europe by the 
fourth millennium B.C., and the suggestion is made that there may be a link between its 
emergence and the collapse of densely populated settlements such as the Tripolye giant‑set‑
tlements (Rascovan et al. 2019). While it cannot be excluded that the spread of plague may 
have influenced the events of the Late Eneolithic and EBA transition, an understanding of 
the time depth and cultural variability of this ~600‑year period tends to temper sensation‑
alistic notions of sudden calamitous collapse or mass‑mortality events, which are almost 
universally archaeologically uncorroborated. Additionally, discussion of PNI will reveal 
that—plague or no plague—we should consider distressingly high mortality rates to be the 
prevailing norm in ancient and traditional societies.

Population histories were reconstructed for fourteen subregions across Romania, Mol‑
dova, and Ukraine during the Neo‑Eneolithic period through the use of a mathematical 
model derived from the SARP model (Harper 2016; Harper forthcoming). SARP is a basic 
model in concept, simply consisting of multiplying the number of synchronous settlements 
(S) by their area (A), number of rooms (R), and persons per room (P) to achieve a popula‑
tion estimate for a given time reference (Ammerman et al. 1976). However, the relative sim‑
plicity of this approach’s calculations belies a labor‑intensive process of chronology building 
and data collection. For the present study area, I compiled a comprehensive archaeologi‑
cal site database (n = 8,164) called the Eastern European Neo‑Eneolithic Sites Repository 
(EENSR; Harper et al. 2019), which enabled the calculation of population time series along 
a 48‑phase chronology. The general trends in the spatial distribution of the population 
revealed by this model are summarized in Figure 10.2.

SARP provides the best available population reconstruction for this region and 
time period, allowing interregional comparison of population values and calculation of 
growth rates. Over the course of evaluating results from this model, growth rates from one 
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chronological phase to the next stood out as the most promising quantitative indicator of 
migrations. They, however, lack any inherent attribute that indicates whether this growth 
is endogenous or exogenous. The addition of PNI allows us to consider a threshold beyond 
which the endogenous growth of a population is improbable.

Methods and Analysis

Neo‑Neolithic Paleodemography

In order to calculate the PNI of a prehistoric population we must address human remains 
themselves, with the most important data being the sex‑age structure of burials within a 
given archaeological population. By establishing the age and sex of deceased individuals, 
we can then derive life expectancies for a given age cohort, mortality profiles (most impor‑
tantly, childhood mortality), and the adult survivorship and reproductive potential of a 
given population.

While human remains within the Cucuteni‑Tripolye complex are sparse, two Late 
Tripolye inhumation cemeteries stand out: the Tripolye C1 cemetery at Chapaevka in the 
Kiev region, Ukraine (29 burials; Kruts 1977), and the Tripolye C2 cemetery at Vykh‑
vatintsy in Transnistria, Moldova (56 burials; Dergachev 1978). Additional cemeteries 

Figure 10.2. Population expansion and movement over the course of the Neo-Eneo‑
lithic period in Romania, Moldova, and Ukraine, expressed as a stacked percentage (sim‑
plified to five regions for clarity).
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belonging to the neighboring Dnieper‑Donets culture allow the expansion of the Ukrainian 
Neo‑Eneolithic skeletal sample to 561 individuals. These cemeteries—Dereivka 1, Kapu‑
lovka, Nikolskoe, Vasilevka 2 and 5, Volnyanka, Vovnigi 1 and 2, and Yasinovatka (Potekh‑
ina 1981, 1988, 1999)—are mostly dated to phase 2 of the Dnieper‑Donets culture, which 
for the most part can be roughly synchronized with the early and middle periods of the 
Cucuteni‑Tripolye complex (Telegin 1987). They are situated within a 100 km radius 
of each other in the Lower Dnieper region, with half concentrated along the historical 
Dnieper Rapids between the modern cities of Zaphorozhye and Dnipropetrovsk. While 
these “Steppe Neolithic” areas are outside of the main area of Cucuteni‑Tripolye settlement, 
Tripolye ceramics are present at cemeteries and kurgans throughout the Pontic Steppe, and 
it may be characterized as an extensive and porous interaction zone.

The actual remains associated with these studies are scattered across numerous col‑
lections throughout the former USSR and their availability for morphometric reanalysis is 
dubious. A quick means of data verification is to examine the approximate adult age‑at‑death 
observed in other studies of Neo‑Eneolithic paleodemography (Table 10.1). Compared to 
a more recent study of roughly contemporaneous remains in Hungary (Ubelaker and Pap 
2009) the Soviet and Ukrainian studies tend to observe a higher adult age‑at‑death. This 
amounts to one year for females (33.9 versus 32.9) and three and one‑half years for males 
(37.0 versus 33.4). In a premodern setting, this is a substantial difference, and can probably 

Table 10.1. 
Mean Adult Age‑at‑Death from Selected Studies throughout  

the Near East and Southeastern Europe

Site/Area	 n	 All	 Female	 Male	 Data source(s)

HaYonim Cave, Israel 	 17	 28.9	 —	 —	 Bar-Yosef and Goren 
(Epipaleolithic)					     1973

Çatalhüyük, Turkey 	 216	 32.0	 29.8	 34.3	 Angel 1971 
(Early Neolithic)
	
Alepotrypa Cave, 	 81	 28.8	 —	 —	 Papathanasiou 2005 
Greece (Early Neolithic)
	
Cucuteni-Tripolye and 	 438	 35.9	 33.9	 37.0	 See text 
Dnieper-Donets  
cemeteries (Neo-Eneolithic)
	
Northeastern Hungary 	 155	 —	 32.9	 33.4	 Ubelaker and Pap 2009 
(Eneolithic)
	
Scythian burials in 	 813	 38.6	 35.1	 41.8	 Potekhina and Kislyj 
Ukraine (Iron Age)					     1994
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be ascribed to the use of different reference populations (as discussed by Bocquet‑Appel and 
Masset [1982], and many others since).

In the absence of modern reanalysis, it cannot be known whether these differences 
are wholly due to methodological factors or whether they include some genuine regional 
variability in vital statistics. However, the elevated values seen in both the Neo‑Eneolithic 
and Scythian (Potekhina and Kislyj 1994) samples suggest a systematic bias in method or 
the reference population used in Soviet and post‑Soviet studies, particularly concerning 
males. Studies from other contexts showcase a slight upward increase in age‑at‑death over 
the course of the Holocene, but in general it is appropriate to generalize a fairly consistent 
preindustrial mortality profile characterized by high childhood mortality and low life expec‑
tancy (Hassan 1981).

Modern developments in paleodemographic methods tend to eschew life tables in 
favor of probabilistic age models (Hoppa and Vaupel 2002; Wood et al. 2002). However, 
the more old‑fashioned life table–based approach is still used in some contexts (particularly 
where detailed morphometric data are unreported) and I retain it here due to the data avail‑
able for input and the desire to produce at least some regionally sourced estimates for adult 
life expectancy. Age data from Ukrainian sources were resampled to adhere to commonly 
used age classes and assigned to life tables (Tables 10.2–4). The variables listed in each life 
table are: x, the age cohort; Dx, the number of deaths observed between age x and x+1; dx, 
the proportion of total deaths occurring between age x and x+1; lx, the number of survivors 
of age x; qx, the probability of death between age x and x+1; Lx, the number of years lived 
by survivors between age x and x+1; Tx, the total years lived beyond age x; and Ex, the life 
expectancy at age x. Due to the majority of children and a minority of adults lacking sex 
identifications, unclassified individuals were assigned categories based on the observed dis‑
tribution of the overall sample. This is the reason for non‑integer values for Dx.

Aside from probable reference biases, the overall sex‑age distribution shows a marked 
bias against childhood mortality that is unexpected in preindustrial society, with an l15 of 
75.09 (meaning that 75% of the population can be expected to survive to age 15). This is 
even more exaggerated in the available data from Hungary, where l15 = 84.70 (Ubelaker and 
Pap 2009). Taphonomic bias surely plays a role at many sites, though we cannot neglect the 
possibility that burial practices also differed depending on sex and age; in Ukraine, males 
outnumber females by nearly two to one in mortuary populations, while the number of 
child burials fluctuates widely from zero to 62.5%. When compared against a model life 
table assembled from ethnographic observations (Weiss 1973), values of qx (the probability 
of death for an individual in age cohort x) are substantially lower than are to be expected 
for the lowest age categories (Figure 10.3). In general, mortality trends should adhere to 
what is called the “bathtub curve” (Wood et al. 2002), where the force of mortality is most 
keenly observed among the very young and very old. This is evident in Weiss’s model life 
table while the biases of the Ukrainian sample render the left side of our “bathtub” missing.

An expected and reassuring aspect of the available skeletal sample lies in the way that 
it showcases differential mortality between males and females (Figure 10.4). This is repre‑
sented most keenly by the prominent spike in observed deaths in the 25–29 age bracket, the 
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Table 10.2. 
Life Table for Neo-Eneolithic Inhabitants of  

Ukraine and Moldova (Both Sexes; n = 562)

x	 Dx	 dx	 l x	 qx	 Lx	 Tx	 Ex

0–4	 34.79	 6.19	 100.00	 0.06	 484.52	 3070.80	 30.71
5–9	 59.21	 10.54	 93.81	 0.11	 442.71	 2586.28	 27.57
10–14	 46.00	 8.19	 83.27	 0.10	 395.91	 2143.57	 25.74
15–19	 33.78	 6.01	 75.09	 0.08	 360.42	 1747.66	 23.27
20–24	 35.49	 6.31	 69.08	 0.09	 329.61	 1387.24	 20.08
25–29	 54.58	 9.71	 62.76	 0.15	 289.54	 1057.64	 16.85
30–34	 48.55	 8.64	 53.05	 0.16	 243.66	 768.10	 14.48
35–39	 62.92	 11.20	 44.41	 0.25	 194.08	 524.43	 11.81
40–44	 69.54	 12.37	 33.22	 0.37	 135.16	 330.35	 9.95
45–49	 32.25	 5.74	 20.84	 0.28	 89.88	 195.20	 9.36
50–54	 31.54	 5.61	 15.11	 0.37	 61.50	 105.32	 6.97
55–59	 37.00	 6.58	 9.49	 0.69	 31.01	 43.82	 4.62
60–64	 10.13	 1.80	 2.91	 0.62	 10.04	 12.81	 4.40
65–69	 6.22	 1.11	 1.11	 1.00	 2.77	 2.77	 2.50 

Table 10.3. 
Life Table for Neo-Eneolithic Inhabitants of Ukraine and Moldova 
(Females; n = 135, Plus ~56 Assigned Children and Indeterminates)

x	 Dx	 dx	 l x	 qx	 Lx	 Tx	 Ex

0–4	 11.79	 6.17	 100.00	 0.06	 484.58	 2863.05	 28.63
5–9	 21.91	 11.46	 93.83	 0.12	 440.51	 2378.47	 25.35
10–14	 15.99	 8.36	 82.37	 0.10	 390.96	 1937.95	 23.53
15–19	 13.40	 7.01	 74.01	 0.09	 352.53	 1546.99	 20.90
20–24	 18.50	 9.68	 67.00	 0.14	 310.82	 1194.46	 17.83
25–29	 25.02	 13.09	 57.33	 0.23	 253.91	 883.63	 15.41
30–34	 17.21	 9.00	 44.24	 0.20	 198.68	 629.72	 14.23
35–39	 15.47	 8.09	 35.23	 0.23	 155.94	 431.04	 12.23
40–44	 19.58	 10.24	 27.14	 0.38	 110.11	 275.10	 10.14
45–49	 8.00	 4.18	 16.90	 0.25	 74.05	 164.99	 9.76
50–54	 8.58	 4.49	 12.72	 0.35	 52.37	 90.94	 7.15
55–59	 11.15	 5.83	 8.23	 0.71	 26.57	 38.57	 4.69
60–64	 2.29	 1.20	 2.40	 0.50	 9.00	 11.99	 5.00
65–69	 2.29	 1.20	 1.20	 1.00	 3.00	 3.00	 2.50 
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Table 10.4. 
Life Table for Neo‑Eneolithic Inhabitants of Ukraine and Moldova 

(Males; n = 258, Plus ~113 Assigned Children and Indeterminates)

x	 Dx	 dx	 l x	 qx	 Lx	 Tx	 Ex

0–4	 23.00	 6.20	 100.00	 0.06	 484.49	 3177.92	 31.78
5–9	 37.30	 10.06	 93.80	 0.11	 443.84	 2693.43	 28.72
10–14	 30.01	 8.09	 83.74	 0.10	 398.46	 2249.59	 26.86
15–19	 20.38	 5.50	 75.64	 0.07	 364.48	 1851.13	 24.47
20–24	 16.99	 4.58	 70.15	 0.07	 339.29	 1486.65	 21.19
25–29	 29.56	 7.97	 65.57	 0.12	 307.91	 1147.36	 17.50
30–34	 31.33	 8.45	 57.60	 0.15	 266.86	 839.45	 14.57
35–39	 47.45	 12.80	 49.15	 0.26	 213.74	 572.59	 11.65
40–44	 49.96	 13.47	 36.35	 0.37	 148.07	 358.85	 9.87
45–49	 24.25	 6.54	 22.88	 0.29	 98.04	 210.77	 9.21
50–54	 22.96	 6.19	 16.34	 0.38	 66.21	 112.74	 6.90
55–59	 25.85	 6.97	 10.15	 0.69	 33.30	 46.53	 4.59
60–64	 7.84	 2.11	 3.17	 0.67	 10.58	 13.23	 4.17
65–69	 3.93	 1.06	 1.06	 1.00	 2.65	 2.65	 2.50

Figure 10.3. Comparison of observed values of qx (probability of death for a given age 
cohort) with a generalized model life table drawn from global ethnographic observations 
of traditional societies (data from Weiss 1973).
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cohort in which the greatest number of female individuals died (reflecting the dangers and 
health complications inherent to childbirth). Conversely, most male deaths occur in the age 
ranges of 35–39 and 40–44. As a result, certain indices derived from the sex‑age structure 
of the population can be presumed to be broadly accurate, even assuming a slight bias to 
the data. For example, among well‑represented cohorts such as young and mature adults, 
determinations of life expectancy (Ex) should be more or less accurate, at least in a sense 
relative to the accuracy of the initial age determinations. In our case, the most important 
single metric is the E15 of the female portion of the population (20.9 years), because this 
gives an estimate of their adult life expectancy and attendant reproductive lifespan. This 
result corresponds well, albeit at the top of the expected range, with Weiss’s assumption that 
the value of E15 for preindustrial societies can be generalized to 15–20 years.

Calculating Potential Natural Increase

For the calculation of PNI, I consider both the observational Neo‑Eneolithic data as well as 
Weiss’s model, particularly in order to illustrate the effect of differences in perceived mor‑
tality rates. The calculations themselves are derived from the methodology of Fekri Hassan, 
who presented a model for assessing prehistoric fertility and population growth (Hassan 
1981). This model requires several assumptions, which must be informed by historical and 

Figure 10.4. Percentage distribution of deaths for a given age cohort x (dx).
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modern data. Based on analogy to ethnographic examples, Hassan places the mean genera‑
tional time span for prehistoric societies at approximately 20 years, the spacing of live births 
at 40 months, a constant ratio of female‑male offspring at 0.488, and the female attainment 
of reproductive age at around 18 years.

By plugging in the adult female life expectancy of 35.9, derived from the Ukrainian 
and Moldovan skeletal sample, we can deduce a reproductive period of 17.9 years. Based 
on a 40‑month spacing of live births, the potential total fertility (the maximum number of 
children per woman) is 5.37. However, we can then exclude male children, since they are 
mostly inconsequential to the reproductive capacity of the subsequent generation. Given 
the sex ratio of 0.488, the actual gross reproduction rate, which describes the number of 
female offspring replacing each mother, is 2.62. In order to receive the net reproduction rate 
(R0), this total is then modified by the rate of childhood mortality. It is here that the model 
must be broken into different scenarios, due to the divergence of mortality rates between the 
observed data and Weiss’s model. Assuming that the results from the calculated life tables 
are accurate and that female childhood mortality is roughly 26% (a dubious proposition), 
the net reproduction rate is 1.94. If childhood mortality is instead estimated along the lines 
of Weiss’s model life tables (50%), R0 is equal to 1.31.

From these results, the maximum rate of endogenous population growth can be deter‑
mined using the equation

r = ln R0 /20

where r is the rate of population growth, R0 is the net reproduction rate, and 20 is equal to 
the time span of an average reproductive generation. For the different scenarios of childhood 
mortality (26% versus 50%), the resultant rates of potential natural increase are 3.31% and 
1.35%. For a value of R0 of 1.31 (assuming Weiss’s observations of an adult life expectancy 
of 35 and childhood mortality of 50%), r = 1.09%.

Discussion

If we assume that 50% is an appropriate approximation of childhood mortality, the close 
agreement of PNI between both the observational data and Weiss’s model (1.35% and 
1.09%) indicate that the adult skeletal sample in Moldova and Ukraine is not substantially 
different from what one may expect for a “typical” preindustrial population. Population 
growth rates for much of the modern period have been anomalously high, influenced by 
continually increasing life expectancies and decreasing mortality rates. Among preindustrial 
populations, maximum rates of growth can be expected to be substantially lower than we 
are accustomed to today; from 0.52% for Paleolithic hunter‑gatherers (Hassan 1981) to 
2.71% for ethnographically observed traditional agriculturalists (Van Arsdale 1978). These 
values take into account the substantially higher rates of disease prevalence and mortality 
(especially among children) that are, unfortunately, endemic to societies lacking modern 
medicine. The childhood mortality rate of 26% observed in the sample, and its attendant 
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PNI of 3.31%, outstrips even Van Arsdale’s observations of historically attested populations 
and can be considered to be beyond credulity.

By applying the estimates of PNI to the SARP‑based population model, we can now 
categorize episodes of regional population growth (Figure 10.5), at least in a qualitative 
sense, by their likelihood of being migratory in nature. Four categories are delineated: 
(1) population loss, or growth under 1% per annum, is taken as a baseline; (2) the range 
of 1–2% is considered to be possibly indicative of a migratory component; (3) at 2–3%, 
migration is highly probable; and (4) the few cases of population growth exceeding 3% are 
taken to definitely be indicative of migration, even by the standard of the improbably low 
observed childhood mortality values. Instances of growth outstripping 3% are overwhelm‑
ingly situated in places and times where sudden “events” in material culture are perceived. 
Nearly half can be associated with the period of forest‑steppe expansion of the early‑middle 
Tripolye culture, while most of the rest seem to reflect the advent of the Late Eneolithic 
horizons (Cernavodă 3‑Baden‑Boleráz) in Romania.

Overall, regions in Ukraine and Moldova experienced a 70% greater incidence of 
periods of population growth over 1% than Romanian regions, supporting the notion that 

Figure 10.5. The spatio‑temporal distribution of population growth episodes probably 
outstripping PNI.
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most population movements were targeted toward peripheral regions and away from the 
Cucuteni‑Tripolye “core” area in northeastern Romania. Population growth events in the 
range of 1–3% can generally be related to the emergence of specific settlement and mate‑
rial complexes. While I cannot explore each individual instance here, we may examine the 
sequence of one forest‑steppe region—the Southern Bug‑Dnieper—for which there is an 
extensive preexisting body of settlement research (cf. Diachenko and Menotti 2012).

In this region there are seven periods in which population growth outstrips 1%. Two 
of these occur during the interval of 4800–4500 B.C., when the first Cucuteni‑Tripolye 
communities (Tripolye A2/1 to A3/3) were established in the region. Two periods during 
the interval of 4400–4150 B.C. correspond with the Cucuteni A/Tripolye B1 expansion; 
during the latter, a large number of Tripolye B1 sites proliferated, which may be cross‑dated 
by ceramics with the Cucuteni A3 site of Hăbășești‑Holm (Palaguta 2007). The most out‑
standing example of population growth rates in the Southern Bug-Dnieper region occurs 
ca. 4100–4050 B.C., and may almost entirely be associated with the Eastern Tripolye set‑
tlement of Veselyj Kut, first of the giant‑settlements. Further giant‑settlement development 
attributed to migrating components of the Western Tripolye culture can be identified ca. 
3950–3900 B.C. (associated with the giant‑settlement of Nebelevka) and ca. 3450–3400 
B.C. (associated with the giant‑settlement of Kosenovka). In each case, material culture 
from these settlement phases has a typological lineage pointing to the Prut‑Dniester region.

The key limitation of the PNI‑based approach, at least as it is implemented here on 
fairly broad regional scales, is that it does not identify all situations in which migration 
played a role; only those in which migration likely (or, in the case of our upper limits of pop‑
ulation growth, had to have) played a role. Notably, in the case of the Southern Bug‑Dnieper 
region above, it failed to identify one period of intensive growth associated with the arrival 
of the Tomashovskaya local group during Tripolye C1, identified in the more fine‑scaled 
population study of Diachenko and Zubrow (2015). In this case, concurrent growth and 
decline in different microregions serves to conceal the migratory component on the broader 
regional level. At any rate, it shows promise for informing meso‑scale hypotheses of mobility 
and migration, bridging the gap between microscale investigation of individual settlements 
and movements of artifact classes and continental‑scale archaeogenomic studies focusing on 
large‑scale population turnover.

Conclusion

Population growth almost never exists in a stable and isolated state, but is nearly always 
influenced by endogenous growth potential as well as in- and outmigration. The use of 
PNI as a determinant for identifying migrations can serve as a systematic framework for 
corroborating observations from settlement data sets, while complimenting other forms 
and scales of analysis in the areas of conventional material culture studies, archaeometry 
and population genomics. The case study explored here examined two methods for dealing 
with PNI, one based on regional particularism and the other based on model life tables of 
general ethno‑historical observations. The regional method highlights several deficiencies 
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that can be introduced by meta‑analysis of extant paleodemographic data, which might 
or might not be systematically biased due to: (1) the use of old, less‑reliable reference data 
sets; and (2) a very incomplete picture of childhood mortality and adult survivorship due 
to biases introduced by taphonomic conditions and cultural practices. Assessment of both 
observational and model‑derived data can provide a range of probable growth values. How‑
ever, for most preindustrial applications, and especially in areas where existing paleodemo‑
graphic data is biased or deficient, the use of generalized data based on model life tables 
would seem most appropriate. This does not, however, exclude the possibility of refining the 
approach in specific contexts in conjunction with modern specialists in paleodemography 
and paleopathology.
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Chapter Eleven

N Site Continuous Model for Migration

Parameter and Prehistoric Tests

Ezra B. W. Zubrow,  
Aleksandr Diachenko, Jay Leavitt

Abstract  The problem of migration is one of the most important demographic 
issues today. It underlies many development crises as well as the politics of inclu-
sion and exclusion. Today terrorism, warfare, and refugee catastrophes are both 
determinants and consequences. Yet migration has always been a component of the 
human condition. As one of the most successful adaptive radiations of all time, 
our hominid ancestors moved out of Africa and around the entire globe. Every 
human individual is either a migrant or a descendant of one.

This paper is the first of a series of papers by the authors. It creates a new 
theory and model for migration among any number of locations—hence the term 
“N sites” in its title. It revises and expands upon a Malthusian determinant theory 
that was proposed in the 1960s and ’70s by Zubrow. This fundamental theory 
was temporally discontinuous. Not only is time in this new theory continuous, 
but population growth and migration are calculated by continuous functions. The 
previously static resources in Zubrow’s (1975) model are made dynamic. Moreover, 
in- and out-migration are calculated in a far more sophisticated and realistic 
manner. They are calculated not only on the basis of the real resources at the loci 
of out-migration and in‑migration as well as those controlled by the migrants, but 
by the perceived resources at the loci of out-migration and in‑migration by the 
local populations and the perceived resources by the migrant population.

The new theory is operationalized using a simulation model written in 
Visual Basic and the impact of changing the parameters is explored. Finally, a 
successful demonstration of the theory and the simulation model uses a case study 
provided by analyzing the movements among three Cucuteni‑Tripolye settlements in 
modern Ukraine where migration is evident from paleodemographic and material 
cultural studies.

		  201
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Introduction

Migration has been, is, and will be a critical issue for human societies. One only needs 
to look to the present “refugee crisis” to place it in the continuum of major policy 

issues and substantive responses (e.g., Del Pinto et al. 2018; Fekete 2018; Ohanian 2018). 
There is no reason to doubt its importance in the near and long‑term past (e.g., Alexander 
and Steidl 2012; Codding and Jones 2013; Engbersen 2013; Gibbons 2015; Groote and 
Tassenaar 2000; McColl et al. 2018). In fact, the entire history of hominid evolution is a 
long history of the continuous process of migration. This process was not only expansive 
and unidirectional, but, as is increasingly being shown by new research, migration is not 
simply mass movements of people from one point to another. It is a multidirectional process 
continuously operating at multiple scales (Garcea 2016; Anthony this volume; Yasur‑Lan‑
dau, this volume). This process began more than two million years ago and accelerated with 
Homo erectus. As a genus and as a species we have had considerable practice migrating.

As Megan Daniels notes in the introductory chapter to this volume, it is increasingly 
common to call the modern period “the age of migration.” If one is not migrating, one 
is thinking about migration either as a migrant or as a member of the communities from 
which and to which migration takes place. Therefore, it is extremely relevant for this book 
to have a chapter that integrates the process of migrating with the process of thinking about 
migration. Migration studies are taking place across the entire world. Table 11.1 shows a 
sample of scholars in a sample of countries studying this topic. 

This paper provides a new theory for migration among and between N site locations. It 
is built upon a long tradition of “determinant” models but “undeterminizes” them. It begins 
from an assumption base that Zubrow (1971, 1974, 1975) used in his original “carrying 
capacity” models, but extends it by making knowledge at the N sites not only critical but 
also probabilistic and dynamic. Furthermore, it is cognitive in that it not only encompasses 
the knowledge of what the migrant believes about the point of origin and the point of the 
destination but also what they believe about both places after they migrate. In short, in- and 
out-migration are partially dependent upon perceived resources as well as real resources at 
both the origin and the destination. Migrants are able to change their mind and return to 
the place of origin. The model uses group agency (Lindstrøm 2015), whereby groups make 
decisions based on perceived risks. 

By adding perception and relaxing many assumptions that are made about migration, 
this new model not only mingles processual, post‑processual and cognitive archaeology, 
but allows scholars to analyze migratory problems in far greater geographic and temporal 
domains. In addition, it is easily accessible and may be widely used by students and scholars 
because the programs are written in Visual Basic.

Our case study concerns the population movement between three Cucuteni‑Tripolye 
settlements located in modern Ukraine, where migration is evident from paleodemographic 
estimations and material culture studies. The Cucuteni‑Tripolye cultural complex (hereaf‑
ter, CTCC) was formed at the northeastern periphery of the Neolithic and Eneolithic cul‑
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Table 11.1. 
Migration Researchers by Country

Australia	 Peter Bellwood, Stephen Castles, James Forrest, Fei Guo, Lesleyanne Hawthorne, Graeme 
Hugo,  Robyn Iredale, Siew-Ean Khoo, Peter McDonald, Paul W. Miller

Austria	 Michael Jandl 

Belgium	 Marco Martiniello, Karen Phalet

Canada	 Eric Fong,  Shiva S. Halli,  Feng Hou,  Patricia Landolt,  Bruce Newbold,  Ravi Pendakur

Denmark	 Kristian Kristiansen

Fiji 	 Carmen Voigt-Graf

Germany 	 Claudia Diehl, Thomas Faist, Bram Lancee, Stephen Vertovec

Greece 	 Nicholas P. Glytsos, Theodore P. Lianos

Israel	 Anastasia Gorodzeisky, Yitchak Haberfeld, Rebeca Raijman,  
Larissa Remennick, Moshe Semyonov, Assaf Yasur-Landau

Italy	 Anna Triandafyllidou 

Kuwait	 Nasra M. Shah

Netherlands	 Maurice Crul, Kees Groenendijk, Arjen Leerkes, Valentina Mazzucato, Clara H. Mulder,  
Marlou Schrover, Maarten van Ham, Frank van Tubergen, Maykel Verkuyten

New Zealand	 Richard Bedford 

Norway	 Jørgen Carling, Marta Bivand Erdal

Portugal	 João Peixoto

Singapore	 Md Mizanur Rahman, Brenda S.A. Yeoh, Min Zhou

South Korea	 In-Jin Yoon

Sweden	 Pieter Bevelander,  Marita Eastmond

Switzerland	 Khalid Koser

Taiwan	 Hong-zen Wang

Turkey	 Ahmet İçduygu

United Kingdom	 Claire Alexander, Richard Black, Alice Bloch, Katharine Charsley, Michael Collyer, Hein 
de Haas, Franck Düvell, Alan M.Findlay,  Ralph Grillo, Ron Johnston, Russell King, 
Eleonore Kofman, Ewa Morawska, Nicola Piper,  Parvati Raghuram, Louise Ryan, Nina 
Glick Schiller, Ludi Simpson, Ronald Skeldon, Miri Song, Aileen Stockdale, Kevin J.A. 
Thomas, Nicholas Van Hear

United States	 David W. Anthony, Victor Agadjanian, Ilana R. Akresh, Richard Alba, Rogers Brubaker, 
Barry R. Chiswick, Jeffrey H. Cohen, Philip Connor, Megan Daniels, Katharine M. 
Donato, Mark Ellis, Patricia Fernandez-Kelly, Nancy Foner, Lingxin Hao, José Itzigsohn, 
Philip Kasinitz, Loren B. Landau, Peggy Levitt, Zai Liang, Ivan Light, John R. Logan, 
Lindsay Lowell, Philip Martin, Susan Martin, Douglas S. Massey, Cecilia Menjívar, 
Pyong Gap Min, Alejandro Portes, Marta Tienda, Roger Waldinger, Andreas Wimmer, 
Richard Wright
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tural complexes of the Balkans and Danube region. At the complex’s maximum expansion, 
its westernmost border was located in the Carpathian Mountains, while the eastern bank of 
the River Dnieper marked its easternmost border. The CTCC includes several cultures. Its 
Tripolye part was divided into two cultures. One is the Western Tripolye Culture (WTC), 
whose settlements are characterized by painted ceramics (Ryzhov 2007, 2012). The other is 
the Eastern Tripolye Culture (ETC), which Tsvek (2006) noted had ceramics mostly char‑
acterized by incised ornamentation in their settlements. 

The WTC is known by its mega-sites, with the largest settlements in Neolithic Europe 
located in the southern part of forest‑steppe zone in the Southern Bug and Dnieper interfluve 
(territory of modern Ukraine), ca. 4100–3400 B.C. The size of five largest sites—Nebelevka, 
Dobrovody, Chichirkozovka, Talianki, and Maidanetske—reached a size of 150–340 ha. Most 
dwellings at these settlements were two‑storied. They were arranged into elliptic patterns rec‑
ognized from aerial photos and geophysical plans (Chapman et al. 2014; Kruts 1989; Menotti 
and Korvin‑Piotrovskij 2012; Müller et al. 2016). Relatively large WTC settlements, reaching 
a size of 30–60 ha, are also notable for the Middle Dniester region, Southern Bug and Dnies‑
ter interfluve, and Middle Bug region (Diachenko 2012; Rassmann et al. 2016).

Theory

The Fundamental Theory

Our theory is generalized and generalizable. By this, we mean that it applies to a broad 
range of domains, varied conditions, and different contexts. The phrase “general theory” 
is not common, but it normally means a theory meant to apply widely across various con‑
texts, rather than a theory that is focused on specific material. The term is usually reserved 
for the kinds of broad, overarching theories that lie at the hearts of scientific disciplines.1 
The model incorporates population growth and stabilization points. More precisely, the 
growth function is based on a continuous probabilistic logistic implementation. At the 
most fundamental level, it is a dynamic equilibrium system where there are two interacting 
processes: fertility and mortality. The fundamental interaction principle is “die or migrate.” 
People will migrate when they believe or the reality is that at the point of origin there are not 
enough resources to support themselves or their family. Resources may be broadly defined 
to include not only subsistence resources but also such factors as safety. Our model is a vari‑
ation on the zero‑sum game but it is a dynamic zero‑sum game allowing for both resources 
and population to grow and decline as well as be redistributed. 

In short, it completely revolutionizes Zubrow’s old study. In the old study, develop‑
ment of populations in marginal resource zones was shown to be a function of optimal zone 
exploitation. In addition, a deviation‑amplifying model originally developed by MacArthur 
and Connell (1966) was presented as an alternative to the model’s diminishing resource 
curves as a possible explanation of diminishing population and potential total abandon‑
ment of an area. The effects of population excess disequilibriums as defined by the model 
were examined in relationship to the settlement pattern variables of population aggregation, 
spatial aggregation, and residential area (Zubrow 1975). 
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Underlying this paper, we once again assume the validity of a “neo‑Malthusian 
approach.” Malthus’s (1958) major argument that first appeared in the “Essay on Popula‑
tion” has been encapsulated by an anonymous writer in the following doggerel: 

To get land’s fruit in quantity, 
Takes jolts of labor ever more 
Hence, food will grow like one, two, three, 
While numbers grow like one, two, four. [Samuelson 1961:16]

Since its original publication in 1798, there have been many criticisms of the Essay.2 First 
and most trivial, Malthus’s ratios have been shown to be in error. Second, he hypothesized 
that each advance in technology is absorbed by a subsequent increase in population, which 
prevents any increase in the standard of living. This hypothesis was disproved by the Indus‑
trial Revolution. As an empirical generalization, it was valid for most of the preindustrial 
world prior to 1760. However, as a general law, it fell due to the fallacious assumption 
that increases in production could never exceed increases in population. The neo‑Malthu‑
sians such as Boulding (1959) and Peacock (1952) feel that the general Malthusian model 
applies where the Industrial Revolution has not changed the potential for production by 
several quantum leaps. In these labor‑intensive economies, population is a major factor in 
determining the production function and the law of diminishing returns eventually limits 
production. Although Malthus’s stability of the standard of living is rejected, the conclu‑
sion that population growth is a correlate of technological change is viable. Thus, in our 
neo‑Malthusian model the ratios are replaced by population pressure in a series of orga‑
nized, spatially differentiated ecosystems, each with its own level of consumption expecta‑
tions based on food chains with internal and external ecological connections. Our second 
assumption is that it is possible to measure prehistoric populations and resources through 
indirect indices of archaeological data resulting from excavations and surveys.

In the next few paragraphs, we will build the new theory and model.
We assume a population will grow until it reaches a resource limit. This can be a real 

limit, a perceived limit, or an actual carrying capacity. There is a nomenclature issue of 
which we are aware. We use the terms limit and carrying capacity interchangeably to mean 
the same thing, namely a finite number of people that a region can support. The assumption 
is that at this limit there is no degradation of the environment. In a future paper we con‑
sider the frequent case of degrading environment and a decreasing carrying capacity. This is 
a general theory and clearly for hunters and gatherers natural carrying capacity will set the 
limit, while for more technically sophisticated societies the resource limits will be based on 
more culturally processed resources such as agricultural and energy production. In short, we 
are focusing on the limit. Of course, it is complicated to estimate the exact resource limit 
or carrying capacity based on standard ecological techniques or such models as site catch‑
ment analysis. There are numerous concerns that include a variety of cultural factors such as 
religious and social preferences. Alternatively, Diachenko and Zubrow (2015) introduced a 
way of estimating carrying capacity out of demographic trends. The population may grow at 
slower or faster rates. The difference is that at a slower rate it still will reach the limit. Figure 
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11.1 shows a population growing toward that limit at a faster or slower rate. In the follow‑
ing graphs, essentially theoretical simplifications, the values on the x axis and the y axis are 
broad estimates of what the actual dates and population sizes are for the sites.

Figure 11.1 assumes that although the resources are limited they do not decline with 
consumption because they are immediately replaceable. If one relaxes this replacement 
assumption, the graph is portrayed in Figure 11.2a. As population increases, the amount of 
resources will decrease until an equilibrium point is reached. The reader will recognize this 
figure as the standard graphical formulation of a dynamic equilibrium system. Of course, 
with a dynamic system there may be considerable movement around the equilibrium point 
prior to the equilibrium being reached, as illustrated in Figure 11.2b.

Figure 11.3 shows a growing population that reaches the resource level, with the 
resource level then increasing. Let the reader imagine four areas; none of them are occupied. 
For the sake of theoretical expediency, one should imagine that they are arranged sequen‑
tially in decreasing order by the amount of resources or carrying capacity. One suggests that 
an initial population will grow in the area with the highest resource level. When the initial 
population surpasses the resources, the surplus population, given a choice between starving, 
dying, or migration, will choose to migrate. This population will migrate to area 2, where 
they will begin to grow. Once the secondary population surpasses the resource level they 
will move to area 3, where the process repeats itself, and then repeats again into area 4 ad 
infinitum. Figure 11.4 illustrates this process. 

Figure 11.1. A comparison between a population growing at a faster and slower rate to 
an available resource limit (expressed in population).
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Figure 11.2. A growing population with nonrenewable resources: 2a—as population 
increases, resources decrease to an equilibrium point; 2b—the dynamic process of reach‑
ing equilibrium.
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Figure 11.3. A growing population with nonrenewable resources—as population 
grows, resources decline appropriately reflecting consumption.​

Figure 11.4. Surplus population migrating sequentially from areas of higher resources 
to areas of lower resources.
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The Extended Theory

The following section presents the mathematical background of our model. Reading the 
following section carefully will not require putting too much effort for nonmathematical 
readers for there is considerable ancillary text explaining in nonmathematical terms most 
of the concepts. Our work has focused on the ratio of population to resource levels or car‑
rying capacity. We recognize that they are not the same but shall use them interchangeably. 
Carrying capacity is defined as the maximum size of a population that can be maintained 
indefinitely within an area (Zubrow 1975). Our rationale is that the significant factor is the 
“limiting threshold.” The “limiting threshold” might be the “carrying capacity” or another 
“limiting threshold” such as amount of water or salt or “cattle for protein.” For our pur‑
poses, it makes no difference as long as the “limiting threshold” limits population growth. 

We will examine all of the N sites both substantively and analytically contempora‑
neously as an integrated network and system. However, although integrated we do not use 
the aggregate values of the system as a whole but examine each location as a unit. Each site 
has its own carrying capacity. In our theory, not only can the carrying capacity for each site 
grow or fall but it also might or might not have an interactive relationship with the carrying 
capacity of the other sites. 

Other researchers have previously performed simulations based on discrete periods. A 
large number of these earlier simulations used a gravity model as their underlying theoretical 
and operational structure (e.g., Abrams 1943; Marches 1953; Haggett 1979; see Nakoinz 
and Knitter 2016 for the most recent overview). The gravity model is expressed as follows:

		  PIPJ
	 p =	 —–– 	(Equation 1),
		  D a

IJ

where p is the probability for migration from location I to location J, PI and PJ and are the 
population size at these locations, and D a

IJ is the distance between them raised to a power 
of a.

The outcomes of these previous simulations may be summarized by stating that some‑
times the gravity model works and sometimes it does not. Perhaps, more accurately, one 
might state that the application of the gravity model in different cases produces both precise 
and weak predictions when compared to empirical evidence. There are a variety of reasons 
for its failure. One is its determinant nature, which does not allow for random variation. 
Another is going and coming distances are not the same. In addition, no consideration is 
taken of the following: differential knowledge, growth in the threshold level by the discov‑
ery of new resources, changes in technology or even labor practices, etc. Moreover, the pre‑
cision of the model results decreases with the decrease of the population size. In short, the 
product of population size divided by distance between them is a rough approximation for 
migration because some important parameter(s) for the locations are taken for constants. 

In order to reduce failures and weak predictions we introduce two new factors into the 
model at this point (others will be added later in the chapter). They are, first, the carrying 
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capacity, C, and, second, the changing of the system from deterministic to probabilistic. 
We assume that the probability for migration from the original location increases with the 
increase in population and the consequent decline in carrying capacity prior to out-mi‑
gration. In the end, migration is a two‑sided sword. With increased stress comes increased 
probability to leave. On the other hand, looking from the perspective of the receiving pop‑
ulation, the degree of their welcome will be determined by the perceived available resources. 
The C at one site might be based on food supply while at another water limitations are the 
“limiting factor.” The model is probabilistic because many of the drivers are implemented 
using probabilistic variables, which means that they are completely described using a statis‑
tical distribution rather than a value.

The next factors one adds to the model are perceptual. It is with these factors that 
we move from a determinant processual model to an integrated processual/post‑processual 
model. We recognize that the information held by the locals or the migrants need not be 
complete, nor does it need to be equally known by both locals and migrants.3 Therefore, we 
add perceptions into the model in the following sections.

If the actual carrying capacity directly affects demographic properties of a population, 
such as the growth rate, fertility, and mortality, then migratory behavior depends not only 
on these properties but also on how migrants perceive them. For example, how do poten‑
tial migrants perceive the available resources or carrying capacity not only at their present 
locations but also at the places to which they are considering migrating? Moreover, the local 
population that is not planning to migrate also perceives their own local situation regard‑
ing their limiting factors and their carrying capacity. Based on these perceptions as well as 
the basis of the reality they may accept the migrants or refuse them. Therefore, our model 
includes variables to stipulate these perceptions. We differentiate the actual carrying capac‑
ity (Pmax) and two parameters describing the carrying capacity as presumed by migrants and 
local population (respectively Ce and Cloc).

To summarize, we may express the probability that an individual will migrate between 
two locations as:

		  PeCi(mig)
	 p =	 k —————–– 	 (Equation 2),
		  CePi(mig)D

a
oi

where Pe is the site of out-migration, which has the carrying capacity Ce. Pi (mig) and Pi (loc) is 
the population size at the site of in‑migration as presumed by migrants and local population 
respectively, which has the carrying capacity Ci (mig) and Ci (loc) as presumed by migrants and 
local population respectively. Coefficient k represents the relationship between the percep‑
tions of the locals at the place of in‑migration and the perception of the migrants as follows:

		  Ci(loc)		  Ci(mig)	 If	 ——––	 ≥	 ————	 , k = 1	 (Equation 3),
		  Pi(loc)		  Pi (mig)

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 N Site Continuous Model for Migration	 211

		  Ci(loc)		  Ci(mig)		  ⎛	Ci(loc) Pi (mig)	 ⎞	 If	 ——––	 <	 ————	 , k =	 ⎜	————–	⎟	 (Equation 4),
		  Pi(loc)		  Pi (mig)		  ⎝	 Pi(loc) Ci(mig)	 ⎠

To understand these formulas, one needs to keep in mind various perceptual possi‑
bilities as seen from the view of different populations—namely the locals and the migrants. 
What is k? It is a variable that expresses the relationship between the perceptions of migrants 
and local population. Therefore, for migrants who are estimating their own locality, it is 
P/C. For example, migrants in Lybia and Tunisia, thinking about their locations, estimate 
the population to carrying capacity ratio as 96% and the area seems to be saturated. From 
the perspective of the same migrants looking to travel to Malta, Italy, or Germany, the per‑
ceived value is C/P. The carrying capacity is 130% of the population and thus it is an ideal 
target area. The migrants are thus concerned with C/P. For them, they want to make sure 
that there is always a surplus and that they as in‑migrants will not destroy the livelihood and 
will want C/P to be well over 100%. For the local population looking at what is happening 
at the location from which the migrants come, the short but brutish answer is that they 
essentially do not care. If the local population estimate that the demographic and economic 
parameters of the place where they live is higher or equal to the migrants’ perception, then 
they will be receptive to migrants. If the local population holds the opposite perception—
namely, that resources in their area are lower than the migrants perceive—they will be more 
restrictive on the influx of people allowed into their territory. With the above scenarios in 
mind, we now turn to the local and migrant populations. The above is summarized in Table 
11.2. 

We assume that most of the time the population size will reach C/2. The stabilization 
of population growth below the carrying capacity is caused by the experience of generations 
in resource management (Ostrom 1990; Feinman 2016). The traditional explanation of the 
logistic curve of population growth describes an initial population that increases at an increas‑
ing rapid rate and then decreases at a decreasing rapid rate. This situation frames the state of 
constant risks to exceed carrying capacity resulting in death for the part of population. Instead, 
self‑regulation in population size and density, which is also described by an S‑shaped curve, 
suggests that a certain number of people are removed from the location by migration as soon 

Table 11.2. 
The Decision Table for Migrants and Local Populations

	 Migrant 	 Local 

Looking at own place	 P/C	 C/P

Looking at other place 	 C/P	 Don’t care what has happened elsewhere, only care 
		  what happened in my own place.
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as the population size exceeds a certain proportion of the carrying capacity. Simulations show 
that populations tend to stabilize at nearly one‑half of the carrying capacity, C/2 (Strogatz 
1994). These stable platforms we call stabilization points. Surprisingly, stabilization sometimes 
occurs at an even lower degree than half the carrying capacity. For instance, recent simulations 
have shown the stabilization of the WTC populations in the Southern Bug and Dnieper 
interfluve area at nearly 40 % of the carrying capacity (Diachenko and Zubrow 2015). If P 
exceeds C and continues its pattern of continuous growth during a single cycle/sub‑cycle,4 it 
is replaced by a massive migration of a size of C

2
––
P

 . The reason is that once the population is 
above the carrying capacity, the population will begin to reduce (all other things being equal) 
according to an inverse logistic curve. The analytical solution to the inverse logistic is C

2
––
P

 . If 
we are calculating the migration that takes place before the population reaches the carrying 
capacity but over the stabilization point, then the migration is estimated at C

2
––
P

 .  (In either case, 
a massive migration will begin to release the stress.) 

We use probability continuous functions. By a probability function, we mean that 
function will return a single point when given some input, but this point is chosen ran‑
domly according to a particular random distribution. By a continuous function, we mean 
a function for which one can make infinitely small changes in the input that results in 
changes in the output.5 In order to develop a continuous model based on N sites, it is nec‑
essary to represent the probability of migration as instantaneous in time for a single person. 
The number of migrants is calculated as the integral of the probability over the duration 
of the period. Initial work demonstrates this to be a zero‑sum game in terms of migrants. 
What this means is that the number of emigrants who leave a location equals the number of 
immigrants who reach the new location. In other words, emigrants do not die along route 
or change location midway as they travel the route. However it does not mean that the 
number of emigrants from village m to another village, village n, needs to equal the number 
of emigrants from village n to village m. 

In order to change from discrete time to continuous time one needs to replace the 
population size in equation 2 with the logistic equation. Therefore, the next 15 equations 
are mathematical derivations and expansions of equation 2. 

Assume the population at the location of the out-migration is less than one‑half 
the carrying capacity at the site of out-migration and the population at the site of possi‑
ble in‑migration is less than one‑half of the in‑migration site’s carrying capacity, namely,  
Pe < Ce/2 and Pi(mig) < Ci(mig)/2 (the first scenario). 

Symbolically, Pe is the population at the site of out-migration, which has the carrying 
capacity Ce . Pi(mig) is the population at the site of in‑migration as perceived by migrants 
going from location e to a destination i before they migrate. If these conditions are met, 
then the probability for an individual to migrate will be the growing population at the site 
of out-migration Pe multiplied by the sum of the carrying capacity and growing population 
for the site of possible in‑migration as viewed by the migrants. These growing populations 
are the “logistic replacement” and are of the form Pee gel. This is divided by the growing pop‑
ulation at the site of possible in‑migration as viewed by migrants times the distance between 
the sites raised to a power times the sum of the carrying capacity and growing population 
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at the site of out-migration. This probability may or may not be reduced depending on the 
perception of the local population at i, the place of in‑migration, as well as the perception 
of the migrants themselves before they migrate. We assume that ge is the natural growth rate 
as presumed by migrants and locals respectively, and l is the duration of the cycle/sub‑cycle.

		  Pee gel (Ci(mig)  + Pi(mig)(e gi l–1))
	 p = k	 ——————————————	 * D –a

ei	 (Equation 5).
		  Pi(mig)e gi l(Ce + Pe(e ge l–1)

The next two equations reflect the scenario of one population less than one‑half of the 
carrying capacity and another one exceeding one‑half of the carrying capacity. The differ‑
ence between the two is that the former refers to the “under” half carrying capacity of the 
out‑migrant population. The latter is when the “under” half carrying capacity applies to the 
in‑migrant population.

If Ce/2 < Pe < Ce and Pi(mig)  < Ci(mig)/2,

		  Ce
2(Ci(mig)  + Pi(mig)(e gi l–1))

	 p = k	 ——————————	 * D –a
ei	 (Equation 6)

		  2Pe Pi(mig)e gi l

If Pe < Ce/2 and Ci(mig)/2 < Pi(mig)  < Ci(mig) ,

		  2Pi(mig)  Pi(mig)Pee gel 

	 p = k	 ——————————	 * D –a
ei	 (Equation 7)

		  C 2
i(mig)(Ce + Pe(e ge l–1))

The next four equations correspond to the scenario of one population exceeding the carry‑
ing capacity and another one staying below one‑half of the carrying capacity (equations 8 
and 9), or exceeding one‑half of the carrying capacity (equations 10 and 11):

If Pe > Ce and Pi(mig)  < Ci(mig)/2,

		  Ce
2(Ci(mig)  + Pi(mig)(e gi l–1))

	 p = k	 ——————————	 * D –a
ei	 (Equation 8)

		  Pe Pi(mig)e gi l

If Pe < Ce/2 and Pi(mig)  > Ci(mig) ,

		  Pi(mig)  Pee gel 

	 p = k	 ——————————	 * D –a
ei	 (Equation 9)

		  C 2
i(mig)(Ce + Pe(e ge l–1))

If Pe > Ce and Ci(mig)/2 < Pi(mig)  < Ci(mig) ,
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		  2Ce
2Pi(mig)	 p = k	 —————	 * D –a

ei	 (Equation 10)
		  Pe C 2

i(mig)

If Ce/2 < Pe < Ce and Pi(mig)  > Ci(mig) ,

		  Ce
2Pi(mig)	 p = k	 ————	 * D –a

ei	 (Equation 11)
		  2Pe C 2

i(mig)

The following equation represents the scenarios of both populations exceeding one‑half of 
the carrying capacity or exceeding the carrying capacity:

If Ce/2 < Pe < Ce and Ci(mig)/2 < Pi(mig)  < Ci(mig) , or Pe > Ce and Pi(mig)  > Ci(mig) ,

		  Ce
2Pi(mig)	 p = k	 ————	 * D –a

ei	 (Equation 12)
		  Pe C 2

i(mig)

The following set of seven equations represents the scenario of one of two populations 
reaching the carrying capacity:

If Pe < Ce/2 and Pi(mig)  = Ci(mig) ,

		  Pee gel 

	 p = k	 ——————————	 * D –a
ei	 (Equation 13)

		  Ci(mig)Ce + Ci(mig)  Pe(e ge l–1))

If Ce /2 < Pe < Ce and Pi(mig)  = Ci(mig) ,

		  Ce
2

	 p = k	 ————	 * D –a
ei	 (Equation 14)

		  2Pe Ci(mig)

If Pe > Ce and Pi(mig)  = Ci(mig) ,

		  Ce
2

	 p = k	 ————	 * D –a
ei	 (Equation 15)

		  Pe Ci(mig)

If Pe = Ce and Pi(mig)  < Ci(mig)/2,

		  Ce Ci + Ce Pi(mig)(e gi l–1)
	 p = k	 ——————————	 * D –a

ei	 (Equation 16)
		  Pi(mig)e gi l
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If Pe = Ce and Ci(mig)/2 < Pi(mig)  < Ci(mig) ,

		  2Ce Pi(mig)	 p = k	 ————	 * D –a
ei	 (Equation 17)

		  C 2
i(mig)

If Pe = Ce and Pi(mig)  > Ci(mig) ,

		  Ce Pi(mig)	 p = k	 ————	 * D –a
ei	 (Equation 18)

		  C 2
i(mig)

If Pe = Ce and Pi(mig)  = Ci(mig) ,

		  Ce	 p = k	 ——	* D –a
ei	 (Equation 19)

		  Ci

Changes in population size at the locations are a combined result of the processes of emigra‑
tion, immigration and natural growth (sub‑cycle). The last follows Verhulst’s (1838, 1845) 
logistic model:

		  Pt + G – L)e gel 

	 Pt+1 =	——————————	 (Equation 20),
			   Pt + G – L) 
		  1 + ————— (e ge l–1))
			   Pmax

where Pt is the population in the beginning of a sub‑cycle, and Pt + 1 is the population in the 
end of a sub‑cycle. 

Population does not grow when it reaches the carrying capacity for there are insuffi‑
cient resources. It does not, however, immediately decrease after exceeding carrying capacity:

If Pt = Pmax, Pt + 1 = Pt (Equation 21);

	 Pmax
2
 if Pt > Pmax, Pt + 1 = ——– (Equation 22).

	 Pt

For the purposes of this paper, the authors make an important simplifying assumption—
namely, that all the perceived carrying capacities (carrying capacity at the location from 
which the migrants emigrate, Ce , and the location to which the migrants immigrate, Ci) 
equal the objective carrying capacity Pmax . This is the null hypothesis. It is the only hypoth‑
esis that this paper will test. However, the mechanisms within the model allow for the 
potential for none of these to be equal to each other. If the null hypothesis is shown to be 
true, one might argue that in this particular case one does not need to test the alternatives. 
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Nevertheless, the authors recognize that there might be combination of inequalities that 
together would produce a similar result; however, it was decided that a full exploration of 
the potential behavior of the inequalities needs a study of its own. 

The Simulation Model

Having developed a robust extended theory, one needs to develop a robust simulation 
model in order to test the reality of the theory. There are all types of simulations ranging 
from “instant coffee” through agency‑based simulations, which follow individuals through 
each action and each decision. This simulation model is a testing platform. It allows one 
to change the initial parameters such as population size, growth rates, resource levels, time, 
number of cycles, etc. It then calculates the outcome values of such variables as the number 
of migrants, the distances they cover, the size of the villages to which they migrate before 
and after migration, and the perception of available resources by the migrants and the local 
populations before and after migration. These can then be compared to the archaeological 
and/or demographic realities.

The authors wanted to make the simulation model accessible to the largest number 
of archaeologists possible. In no way do we wish to denigrate the technical ability of most 
archaeologists, but we decided to forgo broad high‑level simulation programming languages 
and generalized simulation programs that tend to be written in advanced languages.6 The 
front end of this model is an Excel spreadsheet where users can change various param‑
eters such as number of sites, population, carrying capacity, distance, number of cycles, 
and sub‑cycles. Cells that are user‑controlled have a black background. When the model 
is run, it displays the gain and loss of each site’s migration for each sub‑cycle in columns R 
through W. The sum of the growth of the population plus the net migration (immigration 
minus emigration) in both directions are shown in columns M and N. These values also are 
shown graphically. The right column, X, contains the totals of the populations including the 
amounts from population growth (Figure 11.5).

The back end of the model is written in Visual Basic for Applications (VBA) in terms 
of discreet modules consisting of groups of macros. This setup results in great flexibility. 
Migration between sites is handled pairwise with the order being irrelevant. Thus, it is not 
difficult to add additional sites.7 Distance between two sites may be asymmetric for a variety 
of noneconomic reasons such as geography or politics. The integration is approximated 
using Simpson’s eight‑point rule (Cartwright 2016). Its error is  1––

h 5 , where h is the duration.  
The total integration is from zero to one. Thus the duration is    1——cycles   × sub – cycles 5.  
This means the error in this presentation’s calculation is of order 1/85 or 1 in 35000. 

If the population exceeds the resource level or carrying capacity then we impose the 
dictator’s rule. The probability of immigration in the receiving village is set to zero by our 
imaginary dictator. If the population of the sending village drops to zero we impose the 
zombie rule. The zombie rule states that if the number of migrants is zero or below they are 
no longer counted in the population. Without this rule, they are at least metaphorically the 
“walking dead” and produce bizarre results. The probability of emigration from the site is 
set to zero.
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Figure 11.6 examines the Excel and VBA model in its simplest form. Each of the 
rectangles in the flowchart might seem like a Charlie and the Chocolate Factory machine, 
but the spreadsheet initiates the process of running through all the cycles and sub‑cycles. 
Each round trip is an idealization of a single cycle and starts with the “White Rectangle.” 

Figure 11.5. User interface for the N Site Migration Model.

Figure 11.6. Flowchart for the N Site Migration Model.
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The “White Rectangle” processes six pairs taking three sites, two at a time. Immediately the 
dictator’s rule may be imposed on the immigrating site. Then mortality is ascribed to death 
along the way if the rule is imposed. 

Next, each pair is assigned a category depending on the emigration site’s ratio of pop‑
ulation to carrying capacity as well as the immigrating site’s similar ratio. If the population 
amounts to less than one‑half of the carrying capacity then the exponent of the distance is 
squared for the emigrating site. If it is greater than the carrying capacity for the sites located 
in the same microregion (X and Y in our case study), then it is set to four. Site Z is already 
far from the other sites. Imposing an exponent of four would result in the calculation of a 
denominator in the order of 1016. Therefore, its exponent is left at two.

Depending on the category derived from the “White Rectangle,” the “Darker Gray 
Rectangle” represents the integration of a pair over the length of the duration. The “Light 
Gray Rectangle,” more or less, represents the completion of the migration for a single cycle. 
The probability is multiplied by the population of the emigrating site. Then the population 
gains and losses are calculated. For example, if we are looking at migration from X to Y the 
loss in X is equal to the gain in Y. The gains and losses for each site need to be accumulated 
so that we finally have the gain and the loss across time for each of the sites and for the 
system as a whole. Some of these may result in the dictator rule being imposed, resulting 
in additional mortality (simply saying, the dictator’s rule does not allow negative values for 
population size). The “Darker Gray Rectangle” is the completion of the subdivision. The 
populations are updated with their gains and losses and finalized with the integration of the 
growth in the “Black Rectangle.”

Data Input

This case study involves the WTC (Western Tripolye Culture) settlement of Chechelnits‑
kaya group Stena I, IV, in the interfluve of the Dniester and the Southern Bug, and the 
Tomashovskaya group sites of the WTC Maidanetske and Romanovka in the Southern Bug 
and Dnieper interfluve, (3700–3650 B.C.) (Figure 11.7: 1, 6, 7). The average duration of 
settlements caused by their periodical abandonment and population movement to the new 
places is estimated to ca. 50 years (Kruts 1989; Markevich 1981). However, the duration of 
large settlements, or the so‑called mega‑sites, with the size exceeding 100 ha, reached dura‑
tions of approximately 100 years (Diachenko 2012; Diachenko and Zubrow submitted; cf. 
Chapman and Gaydarska 2016; Müller et al. 2016; Nebbia et al. 2018).

The number of synchronous dwellings at the settlement Maidanetske increases to 2,327 
comparing to 1,631 synchronous dwellings at Maidanetske’s predecessor, the settlement of 
Talianki (Figure 11.7: 5; Diachenko 2016). At the same time, the number of dwellings at 
the settlement Stena I, IV decreases to 129 comparing to ca. 488 synchronous dwellings in 
Stena’s predecessor, the settlement of Belyj Kamen (Figure 11.7: 3; Tarapata 2015; for the 
corrections to estimated number of dwellings see Ohlrau 2015; Diachenko 2016). Decrease 
in population from Belyj Kamen to Stena I, IV corresponding to the increase in population 
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from Talianki to Maidanetske suggests a direct migration. This assumption is supported 
by the numerous Chechelnitskaya group imports and imitations in ceramic assemblage of 
Maidanetske (Shmaglij and Videiko 2003; Tkachuk 2005; Ryzhov 2007).

Let us consider the variables from the model. The average number of people per dwell‑
ing reached 4–5 persons (Diachenko 2016). Taking the value of 4.5 persons per dwelling, we 
assume 7,340 inhabitants of Maidanetske, 2,714 persons at Romanovka, and 2,192 people 
at Stena I, IV in the beginning of the analyzed period. The distance between Maidanetske 
and Romanovka is estimated at 18.7 km and the distance between each of these sites and 
Stena I, IV is estimated at 230 km. Recent simulations have shown that the carrying capac‑
ity of the largest WTC settlement in the Southern Bug and Dnieper interfluve among 
the smaller sites reached a population of 4,381 dwellings (Diachenko and Zubrow 2015). 
Considering 4.5 persons per one house, the carrying capacity of Maidanetske is estimated 
at 19,714 people. The carrying capacity of Romanovka is postulated to be a doubled pop‑
ulation of this settlement as shown by simulations (Strogatz 1994). We assume the local 
population perceives the carrying capacity of Stena I, IV, as 2,000 people. 

Results

Figure 11.8 presents the results of simulations. Initially, Maidanetske had a population 
approximately one‑third of the carrying capacity. Romanovka’s was just below one‑half of 
the carrying capacity. Stena I, IV, on the other hand, exceeded the carrying capacity.

Figure 11.7. Location of sites concerned in this study: 1—Stena I, IV, 2—Chechelnik, 
3—Belyj Kamen, 4—Dobrovody, 5—Talianki, 6—Romanovka, 7—Maidanetske, 8—
Chichirkozovka, 9—Vasilkov.
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The model behaved as expected. Stena I, IV never showed any gain in population. 
Maidanetske generally had a greater gain than Romanovka, especially at cycle 2, sub‑cy‑
cle 1. Therefore, most of Maidanetske’s gains came from Romanovka’s losses. Romanovka 
exceeded 2,750, its critical point, at the end of cycle 2. Total population gradually increased 
over time from 12,246 to 12,765. 

The combination of losses with growth for Stena I, IV is a linearly decreasing curve. 
The graph of Maidanetske consistently increases. Its periods of maximum growth come at 
the expense of Romanovka. Romanovka’s maximum growth periods coincide with Stena’s 
maximum losses. All of these combined migration and growth curves are shown in the 
graph of the 3‑Site Model of Population (Figure 11.8).

Our simulations allow three important conclusions considering the demographic 
development at the analyzed sites. These could be extended to more general issues of paleo‑
demography. The modeled population size of Maidanetske is less than its population size 
estimated from empirical evidence. This divergence may be explained by another migra‑
tion, probably, related to the Tomashovskaya group mega‑site of Vasilkov (Figure 11.7: 
9). The latter site was built by former inhabitants of Chichirkozovka, which is synchro‑
nous to Dobrovody (Figure 11.7: 4, 8; Diachenko and Menotti 2012). Hence, the decline 
of Vasilkov may correspond to the difference between modeled and empirical values for 
Maidanetske. This issue will be solved with further application of the model to the whole 
range of known settlements.

Figure 11.8. Model of Migration combined with growth.
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The model has shown significant issues in the estimation of the population size based 
on empirical evidence. Population exchange between Maidanetske and Romanovka may be 
reflected in the related dynamics in the ratio of inhabited and abandoned dwellings at both 
sites. At the same time, population exchanges within the WTC settlement system confirm 
the hypothesis by Diachenko and Zubrow (submitted). They argue that the formation of 
spatio‑demographic structure of such systems are the result of self‑regulation caused by 
density‑dependence. 

Finally, the tested null hypothesis on equal and presumed carrying capacity has shown 
that both are important to consider in simulations. There is no empirical evidence to sup‑
port the decrease in actual carrying capacity in the Dniester and Southern Bug interfluve, 
where Stena I, IV is located. Thus, the migration to Maidanetske rather represents the 
change in perception of carrying capacity.

Conclusion

The N site model of migration is a multifaceted project. This chapter is the simplified first 
stage of the project. What we have done is create, from a theory, an expanded and more gen‑
eralized theory. Fundamentally, we took a variant of the Hobbesian/Malthusian worldview 
rooted deeply in history and added evidence‑based cognitive psychology (Lindstrøm 2015). 
We then created the generalized operational model by which to test this theory. However, 
having once created the generalized theory and generalized operational model for this paper, 
we have returned to simplicity and first principles by testing the simplest “null hypothesis.” 
The theory is simplified because although the generalized theoretical and operational struc‑
tures are there, the following conditions are included solely to simplify. The simplifications 
are as follows:

	 •	 Simplification 1. We use only three sites (e.g., three body problem).

	 •	 Simplification 2. The carrying capacity for each site is a constant. 

	 •	 Simplification 3. Each of the three sites has different actual carrying capacities, 
but those values are the same whether they are perceived by the immigrants, 
the emigrants, or the members of each village. 

The new null hypothesis is that given these restrictions the theory will not predict the migra‑
tory behavior of three sites in the Tripolye area. As one can tell from the results section, the 
predictions do work and thus the null hypothesis needs to be rejected. 

We believe the theory and model deserve more effort because, if valid, the model has 
political, public policy, demographic, anthropological, and archaeological implications. It 
politically speaks to the issues of hard and soft borders, Brexit, human rights, political as 
well as economic migrants, free labor movement, and government policy toward detention 
camps, to name only a few issues. With better prediction tools, it would not be necessary to 
compensate ex‑post facto for too many or too few economic or political immigration policies.
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Demographically it is inclusive. It allows for all types of migration from stable or 
unstable, stationary or unstationary populations. It can be either a population push or pop‑
ulation pull model, or both. It can be either a network or a wave model. Unlike many 
weaker models, it is a population model that is not solely determined by economic values. 
Anthropologically, it is highly relevant to the “what we count rather than what counts” 
debate. When one is considering the role of the power of measurement and the limitations 
of numerical values, it has a strong ethnographic component and incorporates the bot‑
tom‑up as well as the more common top‑down control of population movement. 

Archaeologically it fits right on the transition line between processual and post‑proces‑
sual archaeology. Not only does it incorporate the traditional values of the “new archaeol‑
ogy,” namely, studying the population rather than the individual, and population behavior 
rather than individual introspection, yet it simultaneously incorporates perception, cultural 
bias, and the decision making emphasized by post‑processual archaeology. Nevertheless, 
because it is population‑based and evidence‑based, it might be more similar to the new 
world “symmetric” archaeology, Kristian Kristiansen’s (2013) evidence‑based archaeology, 
as well as Renfrew and Zubrow’s (1994) cognitive archaeology. 

Given that the N site model works with these restrictions, the initial stage of the 
research demonstrates that more work is worth putting into the model. For example, one 
may relax the carrying capacity simplification and allow it to change dynamically. A very 
preliminary examination shows that increasing the carrying capacity by 5% or 10% creates 
a strong oscillation in the migrants. Similarly, a decrease of as little as 5% or 10% results in 
demographic stabilization. The stabilization points likely change over time. We believe we 
should relax the carry capacity assumption, increase the number of sites, examine the asym‑
metric aspects of the distance relationships, increase the diversity of original populations, 
and allow the cognitive and perceptual differences to increase. However, these steps await 
the next study, which we plan to publish in the near future.

Notes

1.	 Standard examples are the general theory of evolution, the general theory of gravitation, 
and the general theory of relativity, among others. Generalized theories are frequently tested 
on more specific cases such as the famous three‑body problem that held out without a 
solution for generations (Marchal 1990). 

2.	 Some critiques emerged as soon as the ideas were published, including those of Booth 
and Malthus (1823). A letter to the Rev. T. R. Malthus, M.A. F.R.S. being an answer to 
the criticism, on Mr. Godwin’s work on population, which was inserted in the LXXth 
number of the Edinburgh review: To which is added an examination of the censuses 
of Great Britain and Ireland. London: [Printed for Longman, Hurst, Rees, Orme, and  
Brown].

3.	 Kenneth J. Arrow showed mathematically that there were better and worse strategies 
for reaching an equilibrium with complete and incomplete knowledge. In a theorem of 
stunning generality, Professor Arrow proved that no system of action worked satisfactorily 
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(in a formal sense). Furthermore, his book Social Choice and Individual Values (1951) 
was far more sweeping. Not only do sequential action systems prove unsatisfactory but 
nonsequential ones do as well when one does not know the equilibrium parameters. For 
example this is the case for whether to emigrate or not. This theorem became known as 
Arrow’s “impossibility theorem.” Later, he defined the price equations that bring everything 
including migrating labor into a voluntary equilibrium. Most importantly for our purposes, 
he brought forth the “learning by doing” notion. Namely, the more a company produces, 
the smarter it gets. This concept evolves into the sophisticated theories of “endogenous 
growth,” depending on internal policies. This concept applies to out‑migrants. The more 
frequently one migrates, the more one knows how to do it and the easier it becomes. 
Those individuals or families that migrate several times are called “hyper migrants.” There 
are numerous studies of hypermigration (e.g., Bauböck 2011; Ho 2016). 

4.	 Subcycles are analytical time periods that are used in the model and in the simulation. 
They are combined in a variety of ways, depending upon the simulation run, into larger 
time periods that are labeled “cycles.”

5.	 One might look at time in a variety of manners. Consider, for instance, time to be a 
rectangular cuboid loaf of bread. In a discontinuous framework one examines time as 
a cuboid loaf with time slices, one after another. Einstein’s contribution was essentially 
to discover that the slices should be cut on an angle so that time becomes relative. In a 
continuous framework, however, one no longer has vertical or angular slices; rather, one 
has cores drilled continuously between the two ends of the loaf (Lightman1994).

6.	 Since Gordon’s famous 1969 book, numerous generalized as well as field‑specialized sim‑
ulation packages have been developed. Some are open source and some are proprietary. 
Here are a few of the nonproprietary generalized packages: ASCEND, an open‑source 
equation‑based modeling environment; Elmer, an open‑source multiphysical simulation 
software for Windows/Mac/Linux; Facsimile, a free, open‑source discrete‑event simulation 
library; Freemat, a free environment for using the same language as MATLAB and GNU 
Octave; Galatea, a multi‑agent, multiprogramming language, simulation platform; Open-
Modelica. an open‑source modeling environment based on Modelica (the open standard 
for modeling software); NetLogo, an open‑source multi‑agent simulation software; ns‑3, an 
open‑source network simulator; OpenEaagles, a multiplatform simulation framework to 
prototype and build simulation applications; Tortuga, an open‑source software framework 
for discrete‑event simulation in Java; and UrbanSim, an open‑source software to simulate 
land use, transportation, and environmental planning.

7.	 VBA (Visual Basic for Applications) is the programming language of Excel and other Office 
programs (Mansfield 2016).
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Chapter Twelve

Toward a Social Archaeology of Forced Migration

Rebuilding Landscapes of Memory in  
Medieval Armenian Cilicia 

Aurora E. Camaño

Abstract  Despite a recent surge in scholarship on the resettlement of refugees 
across many social disciplines in response to current global events, the study of 
forced migration within archaeology has lagged. There exists a widening lacuna 
in our understanding of the experiential, affective, and mnemonic engagements of 
migrant groups due to our field’s continued preference for research that focuses on 
identifying migration events and mobility patterns. This chapter analyzes the his‑
toriographic factors leading to the neglect of migrant experience within archaeology 
and advocates for a social archaeology of forced migration that invites research on 
the restoration of migrant identity and place. Drawing from contemporary anthro‑
pological studies of forced migration and landscape archaeology, it is proposed that 
comparative analysis between built landscapes of origin and resettlement provides 
an opportunity to address the question of how memory is manipulated and mon‑
umentalized through the medium of resettlement. Using the resettlement of the 
Armenians in the eleventh and early twelfth century in Cilicia as a case study, 
this chapter offers a look into how the structural and architectural landscape can 
be used to reconstruct narratives of identity and belonging, as well as understand 
the role of myth following the trauma of forced relocation.

Displacement, by means of both state‑enforced population transfer and impelled migra‑
tion due to threat of violence, was a consistent element of life in the eastern medieval 

world (Charanis 1961:141; Ahrweiler and Laiou 1998; Stouraitis 2016:11; Göçek 1995:2). 
Byzantine rulers regularly used mass deportation and the relocation of ethnic and religious 
minority groups as political strategy for the repopulation and Christianization of new and 
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reclaimed territories throughout their empire (Charanis 1961:145, 150–151; Stouraitis 
2016:9–11). Despite the frequency of such events in the medieval east, as well as those 
across regional and chronological boundaries, the topic of forced migration, until recently, 
has been left behind within archaeological scholarship. While contemporary social anthro‑
pology boasts a lengthy history of research on forced migration, having undergone decades 
of theoretical and methodological development to navigate the experiences and percep‑
tions of resettled refugees (cf. Chatty 2014), the subject of migrant experience and memory 
within archaeological contexts has comparatively seen neglect. 

The present‑day global refugee crisis has propelled forced migration studies to the 
forefront across many social disciplines. However, research arising out of this renewed inter‑
est within the field of archaeology has largely concentrated building methodologies for the 
geographic and material identification of migration events (e.g., Burke 2011, 2018a; Dries‑
sen 2018) and tracing movement patterns of affected populations (e.g., Martin 2018). This 
emphasis on identification remains critical, particularly for periods and regions of study 
that lack accompanying historical documentation. Nonetheless, for medieval archaeolog‑
ical contexts in which primary source materials have long illuminated such details, this 
narrowed focus of study has resulted in a significant void in our collective knowledge of the 
social, experiential, and mnemonic responses to trauma and the social disarticulation caused 
by involuntary relocation.

This chapter advocates the need for archaeological research beyond the identification 
of events and sites associated with forced movement, and calls for a social archaeology 
of forced migration which ultimately seeks to reconstruct past migrant narratives and the 
often‑overlooked societal impacts of mass displacement and resettlement. A shift toward 
social anthropological explorations of forced migration within archaeology will allow 
archaeologists to reconstruct how forcibly resettled populations in the past responded to 
the disruption of place‑based identity and the loss of social legitimacy as a result of mass 
displacement. More specifically, such an approach provides archaeologists an opportunity 
to explore the changing role that historical memory and myth played in the reformation of 
cultural identities, political legitimacy, and place‑belonging through the multigenerational 
process of permanent resettlement. 

Beyond calling attention to the need for further social enquiry into the minds and 
lives of forcibly resettled groups within archaeology, this chapter offers new theoretical and 
methodological directions for this work using the medieval resettlement of the Armenians 
in Cilicia as a preliminary case study. Drawing from approaches used in contemporary 
anthropological scholarship and archaeological landscape studies, this study aims to expose 
how mnemonic responses to the trauma of forced resettlement can present within the mate‑
rial record. 

Defining Forced Migration 

The term forced migration has been assigned a host of definitions, depending on the disci‑
plinary and sociohistorical context it is framed within. The complexities of forced migration, 
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as Catherine Cameron notes (this volume), does not always fit easily within the “push‑pull” 
paradigm borrowed by archaeologists to explain voluntary migrations (Anthony 1990:898). 
Instead, to encompass the many channels and structures of displacement in both pres‑
ent‑day contexts and the archaeological past, this chapter defers to the definition set forth 
by The International Association for the Study of Forced Migration, which broadly classifies 
forced migration as “the movements of refugees and internally displaced people” (Hansen, 
Mission of the IASFM), including individuals and groups displaced by conflict as well as 
development, resource crises, or environmental disasters. Impelled migration has also been 
included under the umbrella of forced migration. This term denotes groups that, while not 
forcibly removed from their homeland by an activating agent, such as an invading body or 
state authority, leave en masse due to perceived unsuitable living environments, increasing 
threat to social freedoms, or danger to human life. 

During the relocation of the Armenians to Cilicia in the eleventh century there are 
clear occurrences of both forced and impelled conflict‑induced displacement. A state‑acti‑
vated population transfer occurred under the orders of Constantine IX Monomachos, who, 
prior to his annexation of the Bagratid capital of Ani in 1045, enforced a mass relocation 
of Armenian nobility and related parties living within Greater Armenia to allotted lands in 
Cappadocia, Sivas, Northern Syria, and Cilicia (Charanis 1963:51; Boase 1978:2). Seljuk 
interactions in the following decades, particularly the Seljuk capture of Ani in 1064 and the 
aftermath of the Battle of Manzikert in 1071, sparked a secondary exodus of Armenians who 
sought domicile in Cilicia (Weyl Carr 1993:xi; Der Nersessian 1962:630). These migration 
events, which lead to the establishment of a new Armenian Kingdom in the twelfth century, 
remain severely under‑studied from both archaeological and historical perspectives.

Researching Forced Migrants in Archaeology and Anthropology

The small number of archaeological studies centered on forced migration cannot be blamed 
on a lack of historical examples. In the Near East, documentary sources mentioning forced 
exiles or the movement of minority populations appear as early as the second millennium 
B.C. (Burke 2018b:2). Instead, the lack of scholarship on forced migration within archae‑
ology mirrors the avoidance and overcautiousness which befell archaeological migration and 
mobility studies more generally in the late 1960s. Barbara Bender once called it the “one 
domain in which archaeological theorizing has been slow to keep pace with anthropology” 
(Bender 2001:76). Several other archaeologists have noted this pause in the academic liter‑
ature, explaining it as a response to problematic migrationist and diffusionist theories and 
their role as drivers of nationalist culture‑historical narratives (Anthony 1990:895–897; 
Hackenbeck 2008:13–15; van Dommelen 2014:477–478).

One regretful consequence of this temporal break is that the study of human mobil‑
ity within archaeology largely missed out on the post‑processualist lens of the 1980s and 
early 1990s. In particular, the archaeological study of migration seemingly skipped over 
the postmodernist shift toward investigations of power and agency, the embodied subject, 
and place making. Cabana and van Dommelen have both noted that studies arising from 
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the recent return to migration and mobility in archaeology have predominantly reverted 
to processualist modes of framing and inquiry, with a primary focus on proving the exis‑
tence and scales of mass human movements over time and space (Cabana 2011:24; van 
Dommelen 2014:479). Speaking on migration studies more widely, van Dommelen notes 
that “there has been very little consideration of the implications of migration” (van Dom‑
melen 2014:479). This reality has had a particularly detrimental cost for the archaeological 
study of conflict‑induced forced migration. Overlooking the implications and aftermaths 
of forced relocations has aided in further silencing the voices of marginalized pasts—where 
the archaeological impacts of migration events cannot be separated from the layers of social 
trauma carried by those subjected to forced dislocation.

In contrast, the study of forced migration within social and cultural anthropology 
received continued attention and has progressed significantly throughout the past 70 years. 
The earliest systematic studies of displaced peoples from an anthropological perspective date 
to the mid‑1940s (e.g., Colson 1943). However, much like the pitfalls of early archaeolog‑
ical explorations of migration, many of these initial studies painted refugees as agency‑less 
survivalists by prioritizing notions of territorialization and social disintegration (Malkki 
1995; Chatty 2014:77, 81). Rather than throwing the baby out with the bathwater, as 
David Anthony (1990) suggests occurred within archaeology, social anthropologists in the 
late 1960s and 1970s responded by activating a move past the structuralist studies of forced 
movement and resettlement, which had defined the field (Chatty 2014:80). Alongside Eliz‑
abeth Colson’s later work on memory and resettlement (Colson 2003), research conducted 
by Peter Loizos (1981), Anthony Oliver‑Smith (1982), Akhil Gupta and James Ferguson 
(1992), Liisa Malkki (1992, 1995), Renee Hirschon (1998), and Dawn Chatty (2010) 
contributed to the adoption of postmodernist and social constructivist frameworks within 
anthropological forced migration studies (Chatty 2014:80–83).

The advent of the postmodernist turn in social anthropology during the 1960s and 
1970s created space for new and deeper considerations of refugee and migrant agency, lived 
experiences, perceptions, and social memories on both individual and collective scales. 
These themes continue to form the core of forced migration research in anthropology today 
(Chatty 2014:75,77). Dawn Chatty, who has written on the history of forced migration 
studies within anthropology, summarizes the current motivations of the discipline by stating: 

The primacy of the vision of anthropology has been the perspective and voice of the forced 
migrant, the phenomenological encounter that permits the uprooted, the displaced, and 
the refugee to break out from the category of “object of study” and to bring to life the 
individual experience of dispossession. [Chatty 2014:83]

Recent anthropological studies on refugee and migrant populations have showcased a grow‑
ing program of research which explores multigenerational notions of identity, belonging, 
and mnemonic engagements with place and past as expressed through resettlement and the 
act of place making. It is precisely these modes of inquiry and analysis that are presently 
lacking within archaeological scholarship on forced migration. It is, therefore, increasingly 
necessary that archaeologists studying past groups affected by traumatic forced relocation 
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turn to this corpus of literature to confront the ways in which the trauma of displacement 
manifests during and through the course of resettlement.

In his influential work Migration in Archaeology: The Baby and the Bathwater, David 
Anthony re‑poses the controversial question of whether modern migration studies are 
irrelevant to the study of human mobility in the archaeological past (Anthony 1990:898). 
Anthony himself advocates the necessity of using present‑day social science research within 
archaeological studies of human movement (Anthony 1990:898). Although his question is 
posed within the framework of understanding prehistoric migration patterns, his statement 
is equally pertinent to archaeological investigations of forced resettlement within the his‑
toric past, as this chapter explores. Modern social anthropological studies offer significant 
contributions both methodologically and theoretically to the archaeology of forced migra‑
tion. Perhaps most importantly, they can provide a basis for understanding and identifying 
affective, behavioral, and mnemonic responses to the traumatic social conditions of forced 
displacement.

Nevertheless, as highlighted by Aaron Burke (2018a:230), it is necessary that archaeol‑
ogists acknowledge the different conditions faced by many in present‑day examples of con‑
flict‑induced resettlement and those which appear within historical records, and use caution 
when attempting to draw direct parallels. Although affective responses to the trauma of 
being forcibly removed from a perceived homeland appear universal, such as feelings of loss 
of belonging or place attachment and nostalgia, the scale and medium of their expression 
is dictated by both cultural and state dynamics. Today, refugees are typically first relocated 
to temporary places of asylum before dispersal to host countries, thus undergoing long gov‑
ernmental immigration processes resulting in widespread diaspora. The act of resettlement 
under such circumstances is heavily controlled and requires newcomers to integrate into 
preexisting built environments and communities. In the eastern medieval world, the spec‑
trum of autonomy among forcibly uprooted groups varied. Byzantine‑led deportations and 
population relocations of minority groups, such as the Armenians, often afforded arriving 
migrants greater levels of control over their newly resettled landscape: an experience that 
differs drastically to that of many contemporary migrants and refugees.

In medieval Armenian Cilicia, arriving migrants were, comparatively, presented with 
a near‑blank canvas upon which to rebuild their home. Asa Eger has suggested, despite 
the Byzantine reconquest of 965, that there is little archaeological evidence to suggest a 
significant Byzantine reoccupation in Rough Cilicia after the steep population decline 
experienced in the seventh century until the arrival of the Armenians (Eger 2015:170). 
Although Byzantine military strongholds remained at the sites of Sis, Pardzerpert, Anavarsa, 
and Adana until the reign of Prince T’oros in the early twelfth century, the Armenians 
quickly became an ethnic majority in Cilicia. Furthermore, Cilicia’s geographic position 
was within the political reaches of Philaretos Brachamios, an Armenian‑born Byzantine 
general who controlled the territory between Antioch and Melitene. An Armenian himself, 
Philaretos was sympathetic to the plight of the arriving migrants and saw strategic benefit 
in their arrival—making more noteworthy arrivals such as Ruben I, the originator of the 
Rubenid line, his vassal. The combination of these geopolitical factors allowed the incoming 
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Armenians a level of self‑determination over their new landscape that would be uncommon 
for groups undergoing forced resettlement today. It is imperative that these complex social 
dynamics are considered fully when archaeologists draw from anthropological research con‑
cerning recent and present‑day contexts.

Subject focus and theoretical frameworks within the anthropological study of forced 
migration have changed considerably over recent decades. However, knowledge acquisition 
remains deeply rooted in the traditional methodologies of the discipline; namely, partici‑
pant‑based and material‑based approaches—with the former being most widely applied. 
According to Dawn Chatty, social anthropology involves “two interrelated, fundamen‑
tal research strategies and tools, participant observation and the ethnographic method” 
(Chatty 2014:83). Participant‑based observation, ethnological comparative analysis, and 
the collection of ethnographic narratives and materials remain the foundation of nearly all 
major anthropological contributions to the study of refugees and displaced peoples (e.g., 
Loizos 1981; Malkki 1995; Hirschon 1998; Colson 1999; Davies 2010; Rishbeth and Pow‑
ell 2013; Philipp and Ho 2010). The value of this ethnographic and participant‑centered 
research when attempting to reconstruct refugee narratives cannot be disputed. Chatty 
refers to these practices as giving “voice and agency” to forced migrants (Chatty 2014:74). 
However, without access to living informants to drive research, this objective becomes more 
difficult to achieve.

As archaeology primarily deals with the nonliving and ancient past, one of the chal‑
lenges archaeologists face is the acquisition of suitable material substitutes to replace the 
ethnographic narrative sources central to contemporary anthropology, while retaining the 
humanistic elements of social anthropological inquiry that archaeological scholarship on 
forced migration frequently lacks. This challenge is further emphasized by the perceived 
invisibility of portable material culture associated with contexts of involuntary movement. 
In addition to the previously deterred interest in human mobility due to past problematic 
applications, concerns of material visibility in the archaeological record, due to the transient 
and ephemeral nature of forced migration (as noted by Pistrick and Bachmeier 2016:210; 
Gori and Revello Lami 2018:32; Legendre 2018:71; Martin 2018:114), have also contrib‑
uted to the dearth of social archaeological investigations on the topic of forced migration.

Recent work out of contemporary archaeology, bridging anthropological research of 
modern peoples and archaeological materials‑based methodologies, has addressed several of 
these issues. Anthropologist Jason De León has used materials‑based methods to illuminate 
contemporary experiences and narratives of individuals crossing the borders between Latin 
America and the United States of America through the Undocumented Migration Project (De 
León 2013, 2015). Building on such approaches explored by De León, the Journal of Con‑
temporary Archaeology released a special issue on archaeologies of undocumented migration 
in 2016 that was later expanded into an edited volume in 2018. Edited by Yannis Hamilakis, 
the volume showcases Hamilakis’s own fieldwork at the refugee camps of Lesvos, Greece, 
where he applies archaeological methods to study the abandonment of portable material 
culture in present‑day contexts of conflict‑induced displacement. (Hamilakis 2016, 2018). 
In this work, Hamilakis questions how refugees maintain a sense of connection to their 
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lost homeland through material means, and he highlights the great need for sensorial and 
affective considerations that can shed light on how both migrant experience and materiality 
transform landscapes of relocation (Hamilakis 2016:128)—or, as Helen Armstrong asks: 
“How is the turbulence of migration inscribed in the landscape?” (Armstrong 2004:241). 
Although considerable work has been undertaken to address such questions within con‑
temporary studies, much less has been written from this perspective regarding the ancient 
world. Assaf Yasur‑Landau has critically reminded archaeologists studying migratory groups 
of the “deep past” to remember and embrace the humanity of their subjects (Yasur‑Landau 
2018:177). Although the activating factors and governmental systems involved in current 
migration crises can differ greatly from those of the ancient and medieval past, the lines 
of social enquiry exhibited in recent contemporary archaeological studies remain essential 
to the exploration of forced migration within traditional archaeological contexts seeking 
to understand peoples and events from the distant past. The necessary question therefore 
becomes: How is this best achieved in the absence of the portable material culture and eth‑
nographic narratives with which both Hamilakis and De León engage?

A Comparative Landscape Approach

Without access to living informants or assemblages of portable material culture to con‑
sult, the most accessible datasets for archaeologists studying forcibly relocated groups are 
their physical landscapes of origin and resettlement. The study of human interactions with 
their landscape has long been acknowledged as a rich archaeological resource. Landscape 
archaeology approaches both altered and unaltered landscapes as cultural products, which 
are assigned meaning and physically transformed through human activity and experience 
(Branton 2009:51, 55; Rubertone 1989:50; Darvill 1998:107). The perceptions, myths, 
and meanings that become attached to a landscape by a group are entrenched in their 
shared history, social memories, and experiences with and within that place. The reciprocal 
relationship between people and their environment (Turner 2006:387), therefore, becomes 
entwined with the construction of collective identities and historical narratives (Branton 
2009:54; Stobbelaar and Bas 2011:323). In turn, this contributes to building a sense of 
place attachment, that is, the “emotional, symbolic, and affective dimensions of people’s 
thinking and feeling for places” (Rishbeth and Powell 2013:161).

Cultural landscapes, thus, provide an ideal platform from which to study cognitive 
relationships with place and the ways that the collective social memories of migrant groups 
take shape and manifest architecturally and structurally through resettlement. Identifying 
the physical expressions of shared memories, perceptions, motivations, and imagined his‑
tories within the built landscape affords insight into the evolving narratives of migrant 
identity and legitimacy reclamation. Furthermore, comparative analysis of migrant land‑
scapes illuminates how enduring memories and perceptions of the pre‑migration past were 
reframed through the experience of dislocation and social disarticulation caused by the loss 
of their ancestral home and way of life. The acclaimed anthropologist Elizabeth Colson, 
who worked for several decades with the formerly displaced Gwembe Tonga in Zambia 
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and Zimbabwe, merited the use of ethnological comparison of collected narratives. She 
referred to ethnology as a tool that provides a “deeper understanding of the human condi‑
tion” in times of trauma and social upheaval (Colson 2003:3). For archaeological contexts 
of displacement, this chapter submits that performing a comparative analysis of the cultural 
landscapes associated with a forced migration event is likewise essential for tapping into 
the repository of migrant memory held by these lived spaces. Migrants carry ideals, percep‑
tions, motivations, and memories rooted in the experiences of their ancestral lands onto the 
new territories to which they are transplanted. Therefore, using a direct historical approach 
(Abramiuk 2012:66), it is possible to conduct a systematic cross‑comparison between a 
(perceived) landscape of origin and the landscape of resettlement, including comparison of 
site placement, social and structural organization, and architectural traditions. 

Depending on site access and the archaeological resolution of the study group, com‑
parative landscape analysis can take shape in many ways. Evidence from traditional archae‑
ological and architectural survey, GIS‑based approaches using available satellite imaging, as 
well as archival resources such as historic maps, photographs, and early travel literature and 
ephemera from the regions in question can all aid in forming a foundation for landscape 
and architectural comparison between places of origin and resettlement. Such an approach 
can highlight scales of cultural retention and transformation and be used to explore how 
memory and perception of the pre‑migration past were constructed and monumentalized 
through the medium of resettlement.

Migrant Memory, Place Making, and Myth in Armenian Cilicia

The Armenians who settled in Cilicia in the eleventh and early twelfth century originated 
predominately from the Bagratid Kingdoms in Western Armenia, a region that straddles 
the Akhurian River, which today delineates the borders of Turkey and the modern Republic 
of Armenia. Although a significant number of Armenians later relocated to Cilicia from 
the Anatolian plateau following their initial transfer to lands in and around Cappadocia 
and Sivas, the landscape of Western Greater Armenia was considered their ancestral home. 
Upon initial assessment, it is easily observed that the natural landscapes of Rough Cilicia 
and Western Armenia share numerous visual and sensory environmental parallels, including 
a rugged and cave‑speckled mountainous terrain, cliff‑framed river valleys and gorges, and 
expansive agrarian plains. The topographic resemblance of the natural landscape of origin 
and resettlement offered the arriving Armenian migrants a familiar foundation upon which 
to rebuild their lost home.

This environmental familiarity makes the medieval forced movement of the Arme‑
nians to Cilicia an ideal model for trialing a comparative study of the built landscapes 
of origin and relocation. From comparative landscape studies we can observe and extract 
physical expressions of historical memory, identity management, and identity negotiation 
among migrant groups and their descendants as shaped by their experiences of forced reset‑
tlement. Furthermore, the swift reacquisition of political autonomy in Cilicia from the 
clutches of Byzantium by the relocated Armenians, allows us to consider the subsequently 
built landscape of Cilicia as a true physical expression of Armenian ideals and values regard‑

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Toward A Social Archaeology of Forced Migration	 237

ing place and identity at the time of their rebuilding. By 1080 Cilicia had been declared 
to be an independent Armenian principality, one that was self‑governing with minimal 
interference from Byzantium (Ghazarian 2000:45). This independence provided the reset‑
tled population in Cilicia with the capacity to self‑manage their new social environment to 
a degree that many forcibly relocated groups throughout history could not. Their internal 
authority over the expanding principality continued to grow, leading to the crowning of the 
first Rubenid King, Levon the Magnificent, in 1198. This event inaugurated the official, 
and fully sovereign, Armenian Kingdom of Cilicia (Ghazarian 2000:55). The combination 
of environmental similarity and growing self‑determinacy over their region of relocation 
invites the opportunity to trace how the Armenians physically and affectively manipulated 
their new home to reconstruct sentiments of familiarity, place attachment, belonging, and 
historical legitimacy within Cilicia. 

Building Familiarity and Place Attachment 

In a participant‑based study of first‑generation migrants in the United Kingdom and their 
interactions with and perceptions of new social spaces, conducted by Claire Rishbeth and 
Mark Powell, the authors found that visual familiarity and the performance of familiar 
activities in a space acted as mnemonic aides. They noted that these aids played a critical 
role in developing new feelings of belonging, place attachment, and continuity with the 
past (Rishbeth and Powell 2013:168, 174). Their research suggests that individuals who 
have undergone displacement place high value on building visual and sensory familiarity 
within new spaces they occupy. This is further supported by the work of Helen Armstrong, 
who through focus groups and coded textual analysis, studied place value, belonging, and 
the symbolic ways in which different migrant groups made the unfamiliar feel familiar fol‑
lowing their arrival in Australia (Armstrong 2004:245, 257). Following relocation, familiar 
spaces not only provide comfort to those undergoing social upheaval, but also facilitate 
continuity of daily routines and activities central to identity maintenance. 

Stefan Burmeister (2000) also engages with the concept of maintaining familiarity 
following migration. Burmeister proposes that, through resettlement, “external” material 
culture (i.e., public facing objects, namely, architecture) is more frequently subject to accli‑
matization and change, whereas “private” material culture (i.e., portable material culture, 
residence interiors, and furnishings) is likely to reflect cultural traditions from the place of 
origin (Burmeister 2000:542). However, this hypothesis assumes that the circumstances of 
moved groups are limited to integration into preexisting social fabrics and does not account 
for the broad spectrum of autonomy involved in many historic population transfers. For 
relocated groups such as the Armenians of medieval Cilicia, where self‑control over the 
landscape was increasingly gained in the decades following resettlement, it should be antic‑
ipated that external material culture, particularly examples of monumental architecture, 
would similarly mirror the level of cultural retention Burmeister noted within the private 
and portable materials in his study. The strong topographic similarities between the natural 
landscapes of Rough Cilicia and Western Armenia means we can evaluate whether this 
familiarity was further emphasized by the resettled through structural modifications to the 
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built landscape. An initial literature survey of the monuments and settlements of medie‑
val Armenian Cilicia documented by Robert W. Edwards in the 1980s and 1990s shows 
evidence of structural continuity carried from the pre‑migration past in Greater Armenia. 
Through preliminary comparative study, consisting of previous archaeological and archi‑
tectural surveys alongside relevant archival literature and images, emerging patterns in site 
selection, settlement formation, as well as architectural design suggest that memory of the 
Greater Armenian homeland continued to inform and influence locational and structural 
preferences across multiple generations of Cilician Armenians.

Settlement Structure. Architectural impact is only one component of the built landscape. 
While monumental constructions are perhaps the most obvious markers of memory within 
a landscape, acting as both internal and external projections of identity and legacy, site selec‑
tion and the overall structural organization of a settlement can also be manipulated to evoke 
familiarity and connection to the past. In reference to settlement formation and planning, 
Edwards’s survey of Armenian Cilicia notes (with some confusion) that from the eleventh to 
the thirteenth century Armenian Cilicia appears to have lacked, according to classical tradi‑
tion, the density and grandeur that would be expected of a rising principality‑turned‑kingdom 
(Edwards 1993:180–182). Edwards maintained that the results of his architectural survey sup‑
ported that Armenian settlements in Cilicia were not structured in a way that would be recog‑
nized as traditionally urban, noting that Armenian society in Cilicia appeared “very different” 
to the models followed in either Roman‑Byzantine or Islamic traditions (Edwards 1993:183). 
Rather than comparing the medieval Armenian settlements of Cilicia to the earlier Roman 
and Byzantine cities in the region, it is instead more effective to look to the ancestral lands the 
resettled population identified with and drew inspiration from. 

Scholars of medieval Armenia have often painted the city as an “alien element” (see 
Franklin et al. 2017:121). Nina Garsoïan, in studying perceptions of classical cities within 
early medieval Armenian text, noted that cities were only rarely mentioned in such con‑
texts and that their position in the early medieval Armenian tradition could be viewed as 
both “peripheral” and “exceptional” (Garsoïan 1984:68). She concluded, as others have sug‑
gested, that large urbanized centers or cities in the classical sense were not a central part of 
the settlement vernacular within Late Antique and early medieval Armenia. Like Edwards’s 
characterization of Armenian Cilicia, Garsoïan, Robert W. Thomson, and Anne Elizabeth 
Redgate have each branded the broader social landscape of medieval Greater Armenia as 
largely nonurban (Garsoïan 1984:75; Thomson 1982:148), even at the economic height of 
the Bagratid dynasty (Redgate 1998:209). Instead, the archetypal settlement unit in medi‑
eval Armenia was fortified and agriculturally based villages with strong intergenerational 
familial ties, in the form of princely houses (nakharars) that were linked to the quasi‑feudal 
social undercurrents of medieval Armenian society. Franklin et al.’s examination of the late 
medieval Armenian village challenges earlier perceptions of the rural village as contracted 
or remote landscapes; rather, their work underscores that the medieval village of the South 
Caucasus served as interconnected loci of vibrant social, political, and economic activity 
(Franklin et al. 2017). Christina Maranci has similarly characterized the built environment 
of Armenian Cilicia as “a landscape not of cities but of strongholds” (Maranci 2018:93). 
Acknowledging the centrality and social vibrancy of the village unit in the Western medieval 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Toward A Social Archaeology of Forced Migration	 239

Armenian tradition, it should be no surprise that—despite the physical remnants of Byzan‑
tium’s early presence in the region—the traditional highland settlement networks comprised 
of rural villages and family estates associated with fortified strongholds and agricultural 
pursuits prevailed and was preserved for generations by the resettled Armenians of Cilicia. 

Settlement Location. To date, limited field research has been conducted on the medieval 
Armenian settlements of Cilicia, leaving a great need for deeper analysis. However, a survey 
conducted by Edwards at nine Armenian settlements associated with major fortifications in 
Cilicia (cf. Edwards 1993) reveals that not only was Armenian Cilicia emulating medieval 
Greater Armenia in settlement organization and structure, but locational preference for these 
villages also appears to follow a historical model that traces back to their pre‑migratory past. 
Cilicia was a center of considerable commercial activity from antiquity until its decline in 
the seventh century (Eger 2015:170; Blanton 2000). However, Edwards notes that during 
the period of Armenian occupation, former classical cities, such as Seleucia, Adana, and 
Tarsus, appear in sources only as geographic markers or military posts, rather than as sites 
of significant residential or commercial activity. Edwards remarks that there is an absence 
of archaeological evidence to support large‑scale occupation during the period of Armenian 
rule at these sites. However, it must be noted that few excavations have taken place in the 
region that have included later medieval materials (Edwards 1993:183). Instead of inhabit‑
ing what most would consider to be the “prime real estate” of Cilicia, at present it appears 
that the Armenians built the foundations of their new kingdom in more secluded, elevated 
locations within the interior of Level Cilicia and amid the difficult karst highland terrain of 
Rough Cilicia (Edwards 1993:183; Pringle 1995:177). Consequently, these preferred locales 
evoke the rugged orogenic topography of Western Armenia to which they were accustomed. 
Furthermore, eight of the nine Cilician settlements studied by Edwards overlook a major 
river (Edwards 1993:185), producing familiar viewsheds to the former Bagratid capitals of 
Bagaran, Shirakavan, Kars, and Ani which lined the Akhurian and Kars Rivers.

Settlement Formation. The abundance of fortresses, castles, and defensive walls in Arme‑
nian Cilicia, and their placement in securable highland areas (Edwards 1993:185), is often 
explained as merely a response to the regional turbulence of the Crusades and subsequent 
invasions (Pringle 1995:177). However, settlements formed in connection to strategic forti‑
fications are in no way exceptional within the Western medieval Armenian tradition, whose 
existence was frequently plagued by threats from powerful neighbors. As such, larger set‑
tlement centers in early medieval Armenia were most often positioned at the base of an 
earlier fortress or acropolis (Garsoïan 1986:72). This practice carried through to the Bagratid 
period, with all of the former Bagratid capitals following a similar structural evolution. Baga‑
ran, often described as a royal fortress, became the first Bagratid capital in 885 (Sinclair 
1989:18, 440). In 890, the capital was moved to nearby Shirakavan which is seated at the 
foot of the Tignis fortress. In 929 the capital was relocated briefly to Kars, which is more 
commonly described as a key fortified stronghold and treasury than a residential or economic 
center (Garsoïan 1986:77; Sinclair 1989:440). Finally, in 961, Ani was appointed as the 
capital. Considered the most prolific of the Bagratid capitals due to its role as a major trading 
point, Ani also grew out from a citadel and garrison that had been built due to its strategic 
position overlooking the Akhurian River (Sinclair 1989:18; Garsoïan 1986:78–79). When 
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comparing the positioning and evolution of these Bagratid settlements to the formation of 
two key Rubenid royal centers and former capitals in Cilicia, Sis, and Anavarsa, a similar 
course of development is revealed. Both Sis and Anavarsa were initially occupied for their use 
as critical fortified defensive points that later produced nearby settlements (Edwards 1993). 
Similarly, all nine of the settlements chronicled in the Edwards survey were discovered due to 
their being within one kilometer of a major fortification (Edwards 1993:185, 188). 

Constructing the social landscape in a way that retains both visual and structural 
familiarity functions as a mnemonic aid for the lost homeland and reinforces social mem‑
ories of the past, building a sense of belonging and place attachment to the new landscape. 
Elizabeth Colson noted that forced migration not only disrupts geographic familiarity but 
also upsets migrants’ social constructions, internal hierarchical patterns, and the distribu‑
tions of power that have culturally defined them. Displaced groups must, therefore, adapt 
and compensate internally for the loss of role structure and sense of identity—which can 
take generations to restore—through the process of their resettlement (Colson 2003:8–10). 
The physical likeness between the two above landscapes, both natural and constructed, 
facilitated the performance of traditional lifeways and the reinstatement of internal societal 
structures central to their sense of cultural identity, including a reinvention of the tradi‑
tional nakharar system with the addition of new titles influenced by Western nobility.

Imagined Histories and the Role of Myth

Place attachment is an integral part of human identity. The term place attachment charac‑
terizes the reciprocal relationship humans develop with their natural environment through 
social interaction with and within a specific place over time (Altman and Low 1992; Sea‑
mon 2013:19; Lewicka 2011:676; Cooper Marcus 1992:87–88). Removal from a perceived 
homeland, however, does not remove the deeply ingrained sense of attachment to that 
place, and shared memories play a critical role in sustaining a sense of place attachment and 
longing for generations (Lewicka 2013:51). Anthropological studies show that emotional 
connection to a landscape, and the place‑based identity that stems from this attachment, 
can be intergenerational even in instances where a group is no longer able to interact with 
that place (Colson 2003). For instance, Colson notes that the Gwembe Tonga still identified 
themselves as “people of the river,” despite their dislocation from this spatial milieu 40 years 
previous, leading her to ultimately conclude that “resettlement does not wipe out memory, 
but rather provides a medium through which it is reworked” (Colson 2003:9).

Imagined histories are one of the inventive and selective ways in which a group collec‑
tively remembers their past. These imagined pasts often manifest as ancestry or origin myths, 
reimaginings of historic events, or as romanticized versions of life in a former place or time. 
The invention of these alternative pasts performs as an explanatory coping mechanism (Pis‑
trick 2015:157) and can assist migrant groups with maintaining a sense of continuity with 
their former lives through the social disruption of displacement (Dudley 2010:159). These 
reworkings of historical memory become engrained within a group’s new shared history and 
serve to build a sense of social and cultural legitimacy following the social disarticulation 
of forced relocation. The formation of imagined pasts is not unique to refugee communi‑
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ties; numerous historical examples of adopting fictionalized genealogies and ancestral legends 
exist across spatial and temporal bounds. Often these myths assert relationships to the divine 
or heroic as means of earning social currency. Anthropological studies have shown that the 
reinvention of ancestry or origin myths and historic events within communities that have 
been forcibly resettled is exceptionally commonplace (Malkki 1995; Colson 2003:9). Colson 
dubbed this phenomenon the “role of myth as validation,” and—in regard to the creation of 
new shared histories and founding myths—stated that resettled communities are “seed beds 
most conducive to the growth of memory and the pursuit of myth” (Colson 2003:9). 

Although Colson worked with contemporary refugee groups, we can extrapolate that 
the trauma of forced movement would elicit similar social responses within the archaeo‑
logical past. Idealized histories provide a window into how cultural identity and historical 
legitimacy were resiliently refashioned following the distress of dislocation. These newly 
introduced ancestral myths and expressions of restorative nostalgia are difficult to recon‑
struct from the archaeological record alone. However, evidence of selectively romanticizing 
the past through the revival of old architectural forms and motifs can, when studied in 
conjunction with historical texts in cases where imagined histories have been chronicled, be 
used to infer how such stories and myths were manipulated to drive narratives of historical/
social legitimacy and demonstrate continuity with the past. An example of this can be found 
within chronicles detailing the Rubenid dynasty’s ascent to power in Cilicia. By the early 
thirteenth century, the Chronicler Vahram of Edessa introduces the Rubenids’ assertion that 
they were blood heirs of the beloved former rulers in Greater Armenia, the Bagratids (Vah‑
ram d’Édesse, Chronique:497, ll. 161–68). Historians today agree this is an unlikely story 
(Adontz 1970:431; Garsoïan 1998:123). Instead, this declaration has long been considered 
an ancestry myth used to acquire political status and trust as figures of authority. Nonethe‑
less, this declaration quickly became engrained into the collective memory of Armenian 
Cilicia, as featured within both literary models and artistic traditions from the period (Der 
Nersessian 1993:29; Bozoyan 2008:72). 

Further archaeological survey of Armenian Cilicia is still necessary in order to initi‑
ate a holistic comparative study of the monumental architecture of Rubenid Armenia and 
Bagratid Armenia—only then will it be possible to fully see the imprint that this imagined 
history left on the built environment of Cilicia. Still, both Edwards and Maranci have noted 
that the Rubenids appropriated earlier models of construction and design aesthetics, such as 
the inclusion of exterior niches, from the Greater Armenian tradition at the royally commis‑
sioned church of T’oros at Anavarsa (Figure 12.1) (Edwards 1993:185; Edwards 1982:161; 
Maranci 2018:96). It is my expectation that a comprehensive comparison between the two 
built landscapes will demonstrate further architectural examples of the Rubenids adopting 
a romanticized version of the Bagratid past, linking the grand legacy and security of what 
was considered the “golden days of medieval Armenia” with their new and uncertain future 
in Cilicia. Monumental architecture must be viewed as vessels of identity and ideological 
expression. The visual and tangible relationship to the historic past being built within the 
mountains and plains of Rough Cilicia would have strengthened the Rubenid Armenian’s 
sense of identity, validity, and authority as the heirs to a new Armenian Kingdom con‑
structed out of the dramatic loss inflicted by their displacement.
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Conclusions

The trauma of mass displacement ruptures a group’s sense of belonging, legitimacy, and 
identity, forever altering how they view themselves and their history (Smith et al. 2008:18, 
23). The built landscape serves as a medium of identity and ideological expression; thereby, 
changes made to the landscape are reflective of both the way in which its modifiers perceive 
themselves and how they wish to be perceived by others. How displaced groups rebuild 
their sense of legitimacy and identity through the physical processes of resettlement can aid 
archaeologists in reconstructing migrant memories, experiences, and the affective narratives 
of trauma and resilience that often go untold in our interpretations of the past. This chapter 
followed the relocation of the Armenians from the former Bagratid Kingdom to Cilicia as 
they sought to reestablish their social positions, identities, and sense of place. The example 
of medieval Armenian Cilicia showcases how landscapes of resettlement are repositories for 
the myths and shared memories that are integral to identity management and rebuilding 
senses of belonging and place attachment. A comprehensive comparison of the architectural 
landscapes of origin and subsequent resettlement remains to be done. However, it is the 
hope of the author that furthering this study will assist in reviving some of the multigen‑
erational narratives of displacement and resettlement of the Armenians in medieval Cilicia 

Figure 12.1. Church of T’oros at Anavarza, taken c. 1905 (Gertrude Bell Archive, 
Newcastle University, Image: C-198).
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that have been overlooked. Nevertheless, by conducting a broad evaluation of the structural 
and locational preferences of the resettled Armenians, framed within the historical context 
of their ancestral home and shared experience of dislocation, this chapter has aimed to 
demonstrate why social anthropological inquiry is critical to archaeology’s understanding of 
the social and environmental impacts of forced resettlement.

The archaeology of conflict‑induced migration did not undergo the postmodernist 
transition of the 1970s that led the field of social anthropology to expand into phenome‑
nological and affective inquiries of the mind, memory, and experience of resettled refugees. 
Instead, with few exceptions from contemporary archaeology, archaeological explorations of 
forced migration have remained relatively processual in their approach, frequently focusing 
efforts on tracking and identifying examples of forced movement in the material record. 
Contemporary anthropological participant and ethnographically based studies have pro‑
vided needed insight into human responses toward the loss of cultural identity, social legit‑
imacy, and place attachment. The importance of anthropology’s contributions to refugee 
studies needs recognition within archaeological scholarship and must inspire a shift toward 
a social archaeology of forced migration that aims to give voice to the motivations of dis‑
placed populations within our historic past as they rebuilt the material world around them.
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Chapter Thirteen

Macro- and Micro‑Mobilities and the Creation 
of Identity in the Ancient Near East

Anne Porter

Abstract  Macro- and micro‑mobilities have always been a feature of existence 
in the Near East. A survey of archaeological and historical evidence of such 
mobilities shows that it is not movement itself, nor biological ancestry that is the 
critical factor in shaping history and culture, but the creation of, and ascription 
to, identities to which the dynamic intersection of diverse populations gives rise.

Although deeply entrenched in Western cultural knowledge as the place where sed-
entism and its civilizational consequences such as labor specialization, class, writing, 

urbanism, and the state were first established, mobility was a continuous dynamic in shap-
ing culture, society, politics, and especially the course of history in the ancient Near East. 
Whether in pursuit of pasture, as victims of conflict, fleeing ecological disaster, or in the 
service of private or palatial trade, there is no time period in this region in which humans, 
individually, or as groups of varying sizes, have not moved beyond the confines of their 
original locale to engage with the world beyond. Macro- and micro‑mobilities have been as 
much a critical dynamic in the transformations that emerged from this region as its envi-
ronmental affordances. 

The terms “macro” and “micro” migrations may be understood in a variety of ways. 
They may refer to length of movement, frequency of movement, intensity of movement, 
or scale of the groups that move. In this paper, I denote scale by these terms, contrasting 
the outcomes of movements of individuals with those of larger population groups, albeit 
of varying and unspecified size. The usefulness of these labels lies primarily in the contrasts 
they denote, serving especially to draw our attention to the historical as well as personal 
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significance of isolated migrations that are only now becoming identifiable in the archaeo-
logical record. But although isotopic maps are available for several parts of the world, they 
are not yet possible for much of Mesopotamia. 

These terms also allow us to consider potential commonalities in the social and polit-
ical outcomes of migration of all kinds. Categorizations based on length or frequency of 
movement highlight distinctions in ways of life and economic concerns rather than con-
front an issue central to migrants of any category: identity construction. The scope of this 
paper does not allow for the detailed survey of macro- and micro‑mobilities that the rich 
archaeological and textual documentation to be found in the Near East warrants. But I 
propose that if such a survey were to be undertaken, among the salient features that would 
emerge is the critical role of identity. For mobility is not in and of itself a determinative. 
That is, there can be no expected outcome to a certain kind of movement—no one model of 
how refugees or mobile pastoralists behave. The factors involved in the choices people make, 
and the material manifestations of those choices, on relocation to a new place, temporarily, 
repetitively, or permanently, are, if not infinitely variable, certainly close to it. A compari-
son of even a few examples, as follows, shows that mobile groups in similar circumstances 
might manifest very differently in terms of material culture, whereas groups in different 
circumstances might manifest similarly. On the other hand, certain commonalities do seem 
to emerge in terms of the creation of, and ascription to, identity that arises from the volatile 
intersection of different social, political, and not only ethnic, entities. Such identities may, 
or may not, be based in biological ancestry.

Micro‑Mobilities

Macro‑mobilities are a well‑known, if not well understood, component of the archaeologi-
cal and historical record. Large‑scale nomadic movements, invasions and conquests, forced 
migrations, and diasporas have all been given some degree of theoretical and empirical 
attention. But the significance of micro‑mobilities should not be overlooked. While on 
the one hand micro‑mobilities might be understood simply as small‑scale or short‑term 
movements rather than long distance ones, there are, in addition to examples of “wholesale” 
movements, the migrations of individuals or small groups that constitute a constant ebb 
and flow of people across the Near East. While many such movements are occasioned by 
professions requiring mobility, such as state representatives and messengers, many other 
micro‑mobilities are recognizable largely because of claims and attributions of identity that 
arise when strangers appear, or conflict arises. No doubt the further development of isotope 
analyses for the Near East will remedy this in the future, but at the moment our awareness 
of such micro‑movements comes primarily from textual and linguistic evidence. Therefore, 
we know more about such movements in Mesopotamia than in other parts of the Near 
East. Mesopotamians were often careful to note someone’s place of origin, accurately or not, 
and certainly did not hesitate to use ethnicity in their various battles for political suprem-
acy. One of the most common identifiers of difference in this regard is the Sumerian term 
MARDU, Akkadian Amurru, English Amorrite. Exactly what MARDU means—whether 
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it is an ethnicity or profession, a direction, a polity, or place, or all of the above—is as yet 
unresolved (Kamp and Yoffee 1980; Whiting 1995; Buccellati 2008; Michalowski 2011; 
Porter 2012; Burke 2017). It is attributed to an entire population, and to individuals per-
forming tasks within the Mesopotamian administrative system long before there is evidence 
of any such definable population. It accompanies people registered as coming from outside 
Mesopotamia in some way, including those whose names indicate ethnic origins distinct 
from their Amorriteness. At a certain point in history it is claimed by some. And perhaps 
denied by others. 

The very notion of a population to be identified as MARDU was largely a creation 
of the Third Dynasty of Ur in the late third millennium, who often used the label in cre-
ation of an “other” whose defining attribute was some kind of mobility. Calling its polit-
ical rivals “monkeys” and “an abomination” as in The Marriage of Martu (ECTSL c.1.7.1: 
126–141) did little in the end, though, to exclude MARDU from the centers of power. 
One of those MARDU who may have contributed to, but certainly benefited from, the 
downfall of the Third Dynasty of Ur, was a man named Naplanum, the head of the Emutbal 
mobile pastoralist group (Figure 13.1). From lists of the chancellery’s expenditures we can 

Figure 13.1. Map of the Near East showing key sites of the Upper Kingdom of Samsi‑ 
Addu and the Assyrian trading system, with the location of Elam and Emutbal territories.
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trace Naplanum’s close connections to the Third Dynasty of Ur and his movements from 
various pasturages to his residence in the town of Kisig (Steinkeller 2004). The implications 
of this data are that as his identity—nomad or not, inside the system or not—is difficult for 
modern scholars to reconcile, so it was irreducible to a single dimension in the past. Indeed, 
it was his very social as well as physical mobility that allowed him to traverse the different 
sectors of the society he came to control, and integrated its various components into the 
power base that allowed him to found the dynasty at Larsa, thus heralding the beginning of 
the political supremacy of Amorrites.

We have no documents that tell us what Naplanum called himself, but a couple of 
generations later, kings of Larsa started using the term MARDU of themselves (Porter 
2012:315). Warad‑Sin referred to his father, Kudur‑mabuk (who was never in fact king of 
Larsa but rather leader of the Emutbal), as “father of the Amorrites” (Seri 2005:67) and yet 
not only is Kudur‑mabuk’s name Elamite in origin, he calls himself the son of the Elamite 
Simti‑shilhak (Frayne 1990). Elam is the kingdom in the Zagros Mountains adjacent to 
Mesopotamia, and characters such as Kudur‑mabuk, as well as multiple cultural influences, 
show that there was fairly constant contact across these regions for millennia. 

But this duality too has long been a problem for modern scholarship—was Kudur‑ma-
buk an Amorrite or was he an Elamite? Does an Elamite name mean that MARDU does not 
designate an ethnicity? Yet it need not be a matter of either/or. Such labels do not require 
a biological reality, for socially constructed membership of a group is well attested in the 
ancient Near East (and see Gokcumen, this volume, for a detailed discussion of this and 
related issues). Laying claim to multiple identities was also an established way of facilitating 
political legitimacy—something the Third Dynasty of Ur were themselves masters of with 
the creation of false historical relationships to the fictional character of Gilgamesh (Porter 
2012:251–277). At the same time, that dual identity is very informative. It tells us of the 
physical, as well as sociopolitical, mobility of this figure and of the way ancestral groups 
could include people of diverse origins, as well as affirming an eastern presence for the 
Amorrite groups against whom the Third Dynasty of Ur railed.

Another case where the manipulation of a dual identity in the name of political aspira-
tion has confused modern scholarship is that of Samsi‑Addu. Samsi‑Addu, in the Amorrite 
spelling of his name, or Shamshi‑Addad in the Akkadian, invokes multiple mobilities. He 
was a member of a mobile pastoralist ancestral group, the Numha (Heimpel 2003:18), 
with whom he maintained close political ties. While not known to have spent time as a 
pastoralist, he certainly extolled the virtues of a rugged mobile life, at least to his indolent 
and pampered son, Yasmah‑Addu. He was born and raised in the city of Ekallatum (Figure 
13.1), which his father ruled, it seems (Charpin 2004:148; cf. Durand 1998:107), and he 
had vast imperialist ambitions. In the furtherance of these ambitions he moved around 
the region that was to become his domain. He transferred his seat from Ekallatum on the 
Tigris to the city of Shekna, in the Upper Habur, renaming it Shubat Enlil. One son was 
appointed in his place over Ekallatum, and the other was given the city of Mari, which Sam-
si‑Addu had taken from a rival Amorrite family. Thus was born the Upper Kingdom, which, 
with the conquest of the city of Assur, was ultimately to become the Old Assyrian empire 
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that gained much of its wealth from the trading enterprise that saw a regular traverse of the 
distance between Assur and Anatolia (Highcock 2018:Figure 1). And yet despite the many 
letters that raise Samsi‑Addu’s relationship to his Amorrite brethren, many scholars believe 
that this figure is really Akkadian in descent (Durand 1998:108) and therefore civilized, in 
contrast to the mobile Amorrites. But being sedentary does not negate an Amorrite ancestry, 
biological or otherwise.1 And yet, an Akkadian identity was created, perpetuated by events 
such as a trip to Akkad (Charpin 2004) that has been interpreted as a kind of ancestral 
pilgrimage, and by the manipulation of practices of descent. For found in the throne room 
of the palace of Mari was a text of Samsi‑Addu’s commemorative mortuary ritual known as 
kispu, which presumably Samsi‑Addu’s son Yasmah‑Addu performed for his father.2 This rit-
ual invokes the two great kings of Akkad, Sargon and Naram‑Sin. Since the kispu is, among 
other things, an affirmation of descent,3 their inclusion would seem to be a statement of 
a biological heritage. At the same time, both the genealogy of Samsi‑Addu and that other 
great Amorrite king, Hammurabi, lay claim to a rootedness in mobility and association with 
various ancestral groups (Gelb 1954; Finkelstein 1966). In fact, the assertion of descent 
through mortuary ritual and the iteration of ancestors is a critical part of identity construc-
tion for Amorrites. But it is not just a hallmark of this period, nor of micro‑mobilities. 
Nor is it only a matter of political expediency. The dead seem to be deployed as time‑space 
distanciation—the stretching of social relations across time and space, as Anthony Giddens 
delineates (1981)—in multiple examples of macro‑mobility.

Macro‑Mobilities

The Uruk and Kura‑Araxes Expansions

If micro‑mobilities are registered through language one way or another, macro‑mobilities 
are very often recognized by the distribution of distinctive kinds of material culture to 
which modern scholarship, if not ancient users, attribute a specific identity, often an ethnic 
one. Well known, albeit still mysterious, are the Uruk expansion of the fourth millennium 
B.C. (Figure 13.2), and the partially contemporaneous, but longer‑lived, Kura‑Araxes phe-
nomenon (Figure 13.3).4 The first is marked by the widespread distribution of a distinctive 
material cultural complex that included everything from architecture to imagery, but espe-
cially pots. It has long been understood as an essentially one‑way movement of people and/
or goods originating in the urban world of southern Mesopotamia. Traditional explanations 
have generally understood this movement as an economic, and fundamentally exploitative, 
enterprise (Algaze 1989). 

The second is a far more extensive, but rather more amorphous, situation, based 
largely on the determination that a very particular kind of pottery, Kura‑Araxes, or Red 
Black Burnished, Ware, originated in the southern Caucasus, subsequently to be found 
unevenly distributed across Syro‑Anatolia, eventually to reach as far as the Southern Levant 
(Batiuk 2013). Despite the fact that various maps show the distribution of this phenome-
non (such as Simonyan and Rothman 2015) as a unified field, in fact it is not. The chrono-
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Figure 13.2. Map of the Near East showing core distribution of sites with Uruk and 
Uruk‑related materials.

logical lag between its appearance in these different regions is thought by some to reflect the 
slow filtering of a population outward, perhaps emerging from the homeland in successive 
waves (Batiuk and Rothman 2007). Somehow, over this vast temporal and spatial distribu-
tion, this population maintained the integrity of its cultural, if not biological, identity. In 
contrast to the general understanding of the Uruk phenomenon (but see Porter 2012), the 
Kura‑Araxes culture is not only nonurban, but closely associated with mobile pastoralism 
as its basic form of subsistence. Although the relationship is little explicated, the pastoral-
ist regime also includes small settlements throughout the homelands and beyond (Sagona 
2018:213–215).

In both these examples there are serious underlying theoretical as well as empirical 
problems. They are treated as if one explanation fits every situation, when it is far more 
likely multiple processes are occurring in different arenas, all at the same time, even if we 
cannot identify them. But understanding what simultaneous events and processes are shap-
ing the distribution of Mesopotamian and Transcaucasian material cultures is first and fore-
most a question of chronology, and it should be noted that for the Kura‑Araxes in particular 
this is highly problematic. Each discussion of the topic seems to use its own chronological 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Macro- and Micro-Mobilities	 255

scheme.5 Much interpretation of the processes of expansion is also based on assumption 
rather than careful interrogation of a mass of seemingly conflicting evidence. And both are 
often treated as if they are “pure” cultures with a single point of origin.

Given the extensive interaction already in the fifth millennium between north and 
south, south and east, that which we identify as “Uruk culture” is doubtless already a result 
of interculturality. Moreover, specific elements of the ceramic repertoire included within 
this assemblage are northern in origin. The degree to which the movement of Uruk material 
culture is tied to the movement of people is debatable. Because of course, not all movement 
is undertaken by humans. Raw materials and the objects created from them have been 
shown to travel vast distances, and it is also often the case that it is the idea of the object that 
moves rather than the object itself. While through neutron activation analysis of 385 clay 
and pottery samples Emberling and Minc (2016) undermine any suggestion that the broad 
distribution of southern‑style materials is merely the result of long‑distance trade, whether 
these archaeological patterns were the remains of wholesale or specialized intrusive popula-
tions, that is, colonists, refugees, or traders, or local elites who sought to share the prestige 
of the south through emulation (Stein 1999), is still contentious. Moreover, the conclusion 

Figure 13.3. Map of the Near East showing main clusters of settlements with 
Kura‑Araxes/Khirbet Kerak materials. 
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that southern potters participated in the foundation of so‑called colony sites begs as many 
questions as it answers. Why did some communities keep replicating the material attributes 
of another society hundreds of years after the initial emigration/emulation?

Because some remarkable archaeological facts still remain. A body of material culture 
is distributed across a vast expanse and remains remarkably unchanged over an extremely 
long period of time—some 500–700 years (Porter 2012). One of the reasons the duration 
of this period was difficult to detect before Wright and Rupley’s (2001) reexamination of 
Late Chalcolithic radiocarbon dates was the fact that there was so little evidence of stylistic 
change in ceramic materials. 

But rather than a simultaneous expansion across the four quarters of the Near East, 
there is a directional pattern to the temporal framework of this distribution that is reflective 
of changing geopolitical relationships between different regions, and that should, at least 
in theory, result in regionally distinct material interculturalities and third spaces. Both time 
and space provide ample opportunities for gradual but substantial dilution of the southern 
style. Compared to the much shorter lifespan of cultural assemblages in the adjacent fifth 
and third millennia, this persistent maintenance of a cultural tradition is itself instructive. It 
takes effort, especially since it has been demonstrated that northern and eastern settlements 
at this time were manifesting their own signs of an indigenous complexity (Frangipane 
2018; Oates and Oates 2006). If emerging polities in their own right, with multiple inter-
regional contacts in place that surely exert their own “push and pull” on material culture, 
why does southern style material culture look exactly the same, wherever and whenever we 
encounter it beyond the Mesopotamian realm, especially when the south itself shows mate-
rial changes during this period?

One clue lies in the spatial distribution of these materials, as has always been acknowl-
edged. Found primarily in new sites established in previously unoccupied areas (e.g., 
Habuba Kabira and Jebel Aruda), that is, those termed colony sites, or in defined spaces 
within established towns (enclaves) either contemporaneously with local occupation or after 
abandonment (e.g., Haçinebi and Hassek Höyük), the precise nature of the materials is 
also informative. On a very general level, there are two components: living spaces with 
associated tools and vessels; and specialized spaces and specialized vessels that speak to the 
performance of rituals through which identity is created and reproduced. Living spaces 
are arranged around specialized spaces in both the so‑called colony and enclave sites, and 
in those cases where this has been studied, the large‑scale manufacturing and processing 
of goods destined for consumption in those specialized spaces, such as bread and beer, is 
attested in the living spaces (van Driel 2002). 

These specialized spaces themselves constitute two basic kinds of structure. There are 
those that stand apart and are highly elaborated, and those that replicate the domestic struc-
tures among which they are embedded. This last kind is only distinguishable from living 
spaces by the fixtures within them and the materials distributed around those fixtures. The 
distinction between the two kinds of specialized space may be characterized as housing 
town‑based and kin‑based religious practices. The first, as evidenced in Southern Mesopota-
mian materials, embodies the identity of the settlement, for each city belongs to a particular 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Macro- and Micro-Mobilities	 257

god. Participation in public religious structures transcends the social cleavages (in both 
senses of the word) of kin and class. The second embodies the quotidian identity of the fam-
ily groups that constitute these communities and that are the fundamental reason for their 
existence. If the motivation for the Uruk expansion is economic, whatever the commodities 
at stake, then some means of maintaining the intrinsic connection between the home com-
munities and their expatriates is essential for the long‑term survival of the endeavor.

In my interpretation of the evidence (explicated in full in Porter 2012), the Uruk 
expansion represents the intersection of two kinds of movement: that of mobile pastoralists 
who provided wool for the burgeoning textile industry, with economic migrants, the latter 
moving to facilitate both the economic success of the former and their continued connec-
tion to the home community. At the heart of the settlements established by the economic 
migrants are ritual practices that create and maintain identity. These practices of identity 
construction have a dual outcome—an outcome I would argue is intended—that maintains 
both internal social cohesion and external difference and separation from the local com-
munities in which immigrants find themselves. Archaeologically it is clear that those who 
used the material assemblage, defined as southern outside the south, kept themselves apart, 
either in whole fortified settlements, in walled enclaves within local settlements or by mov-
ing into abandoned local settlements. This is not to say that there was no interaction with 
local populations. On the contrary, there are plenty of both empirical data and theoretical 
constructs to demonstrate there was. For example, the presence of tools in local styles indi-
cates some dependence on local agriculture, or at the very least, adoption of local methods 
of production. But it is in that very interaction that the potential threat to the system lies. 
If affective ties within communities might dissolve after only a couple of generations of 
separation (Lees and Bates 1974:191), if daily interactions and intermarriage with others 
dilute natal identities and give rise to third spaces, simply barricading oneself behind a wall 
will not prevent this.

We do not yet have any real understanding of the social effects of the Uruk expansion 
on the communities of origin, although the economic outcomes seem obvious. Most stu-
dents of the Uruk expansion assume that it contributed vastly to the wealth and power of 
the south, even if we do not know exactly how. The general assumption is that there was a 
feedback relationship between the administrative ability of the state to organize, and prob-
ably to control, the expansion, which fed back exotic goods that allowed young institutions 
to visibly display and enhance their status, simultaneously providing the wealth to further 
expand their administrative capacity. That is, it is thought that some level of state formation 
must have been in place to generate the expansion, but that the expansion also furthered, if 
not caused, state formation. What most of this work does not address, however, is how that 
feedback relationship was maintained over space, and over time, be it 150 years or 700. It 
is certain that there was no coercive power, and little practical way southern entities could 
keep their far‑flung members in check. It was the practices of identity, based in complex 
networks of social linkages, that sustained the connection between communities of origin 
and the communities of expansion. And as the domestic shrines suggest, it is likely that 
households and kin groups also participated—and benefited—as independent entities. The 
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situational effect of mobility, then, on those who were mobile was to reify a social identity 
(expressed materially) that was itself changing at home. By “situational” I mean that it is 
not mobility per se that has this effect, but the purposes behind mobility, the way it was 
practiced, and the processes by which social cohesion was maintained.

Kura‑Araxes culture was also the outcome of “multi‑cultural contact” (Marro et al. 
2015:157; Rothman 2015:9192). Although the subsistence practices of the home region of 
this culture were closely associated with pastoralism of some kind (Sagona and Zimansky 
2009:190), the ultimate movement of interest here is largely argued to be emigration. While 
not all scholars concede that emigration, or emigration alone, is appropriate to explain the 
distribution of Kura‑Araxes materials,6 the consensus is that in some way, at some point, 
people from this region moved beyond their homeland. And when they did, just as in the 
Uruk phenomenon, they maintained a distinct material identity over a very long time—
some thousand years and more (Batiuk and Rothman 2007:8). 

An overemphasis on the urban versus rural origins, the agricultural versus pastoralist 
subsistence practices, and the hierarchical versus egalitarian social structure of the Uruk and 
Kura‑Araxes phenomena respectively have obscured the fact that there are many informa-
tive parallels in their extended presences. We recognize both by a long‑lived and highly dis-
tinct ceramic repertoire. Indeed, as with the Uruk, where in “the extreme longevity of Uruk 
forms . . . what we see . . . is not so much the absence of change, as it is concerted efforts not to 
change” (Porter 2012:121), the even greater longevity of Kura‑Araxes material culture can be 
characterized as a “tenacious adherence to certain fundamental elements . . . [in] a conscious 
attempt to preserve a common social identity” (Sagona 2018:215; see also Batiuk 2013:452). 

As Algaze (1989) did for the Uruk, Batiuk (2013) has defined three patterns of distri-
bution for the Kura‑Araxes materials in external contexts: where the Kura‑Araxes constitutes 
all, or definitively outnumbers, local materials; where there are more or less equal quantities 
of intrusive and local materials; and where there are only a few Kura‑Araxes materials inter-
mingled with the local assemblage. Both cultures are located in their diaspora in very differ-
ent geographic situations to their homelands. The southern presence is now found in often 
empty areas not particularly productive for agriculture. Whether along the riverbanks or in 
the mountains, the one feature all sites with Uruk materials have in common is that they are 
in, or adjacent to, landscapes most conducive to pastoralism. The Kura‑Araxes appears in 
good agricultural areas, which would suggest an abandonment of native practices of mobile 
pastoralism. As with Uruk settlements, whether on the outskirts of, or within, local set-
tlements, the populations associated with Kura‑Araxes materials seem to have kept them-
selves spatially, if not necessarily socially, separate from local communities (Batiuk 2013:452; 
Greenberg et al. 2014). And both deploy their own, very specific kinds of fireplace and 
ceramic vessels in what seem to be ritual contexts. The rather strict maintenance of associa-
tions between items; the presence of cups in one lobe of the hearth; and shared imagery on 
cooking pots and andirons, all elevate mundane items into a symbolic system of meaning.

And yet, unlike the Uruk, the Kura‑Araxes expansion does result in regionally distinct 
material interculturalities and third spaces. It is this factor that has confounded attempts 
to explain the expansion as a single emigration. But Sagona and Sagona (2009), Simonyan 
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and Rothman (2015), and Adam T. Smith (2015) all argue from varying perspectives that 
there is a religio‑ritual artifact complex that defines, and unites, the communities that fit 
within the Kura‑Araxes material culture in the northern arc of expansion at least. The most 
sophisticated of these arguments is Smith’s, who understands the fixedness of the artifac-
tual repertoire across time and space as the process of building a “civilization,” a concept 
not too far from my own focus on practices of identity as time‑space distanciation (Porter 
2009, 2012). “Civilization” here is understood as “a machine that reproduces the terms of 
inclusion and exclusion” (Smith 2015:9–99), where “machine” is the material culture—spe-
cifically, objects—that creates the identity of the group, thereby making manifest bound-
aries between groups (Smith 2015:22). For Smith (2015:120), the distribution of animal 
figurines around the distinctive Kura‑Araxes hearth unites the subsistence practices of the 
mobile members of the community with a core concept of the social unit as based in the 
immovable house, reproduced through domestic ritual. As I do for the Uruk expansion, 
Smith views this civilizing process within the Kura‑Araxes as an outcome of social fragmen-
tation initially wrought by pastoral mobility (Porter 2009). 

This takes us to a very different place than that accepted by the majority of scholars 
of the Kura‑Araxes, because it is not based on emigration, nor on the movement of a single 
ethnicity, but indeed, on the maintenance of a way of life, specifically in contrast—resistance 
for Smith—to the hierarchical and exploitative system emerging in southern Mesopotamia 
(Smith 2015). Thus, assemblage diversity is readily accommodated—not as a product of 
hybridity, but because different social entities, whether based in ethnicity, ancestral group, 
or some other definition, were all incorporated within this civilization because they shared 
a similar social structure and way of life.

Not surprisingly, I find Smith’s arguments very convincing, for the northern rather 
than southern distribution of Kura‑Araxes at least. But it does not quite explain what is hap-
pening in those places where, as in the Uruk, there are segregated enclaves of Kura‑Araxes 
material adjacent to or within a local community (Batiuk’s second type, as above). And I 
am not so sure it is applicable, without incorporating emigration, to the most far flung 
of the phenomenon’s extension—the Southern Levant (Greenberg et al. 2014), where the 
Kura‑Araxes material is known as Khirbet Kerak Ware. 

The fact that the southernmost version of Kura‑Araxes culture appears (virtually) 
simultaneously at a number of sites, either in spatially discrete locations within local set-
tlements, or replacing previous occupations (Greenberg and Palumbi 2015:127) suggests 
immigration, rather than the spread of a new cultural repertoire taken on by specific sectors 
of the community. Rightly or wrongly, we usually understand such adoption to be an elite 
process in furtherance of its own position, a process that involves some public display of 
difference. Such would not seem to be the case here. Khirbet Kerak habitation areas are 
hardly elite, and the materials and practices of Khirbet Kerak culture are housebound and 
internalized (Greenberg and Palumbi 2015:130). This is demonstrated by the detailed work 
at Bet Yerah, which best explicates the Kura‑Araxes presence in the Southern Levant. This 
group seems to have moved into an abandoned sector of the community, maintaining its 
distinctness for several phases of occupation. The material labeled Khirbet Kerak at Bet 
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Yerah does not just look like the Kura‑Araxes material culture, it is a spatially distinct body 
of practices that has been specifically linked to the Kura‑Araxes homeland through common 
manufacturing techniques (Greenberg et al. 2014; Iserlis et al. 2010). Those who are using 
Khirbet Kerak material culture are using it to live in the same ways as in the Kura‑Araxes, 
reproducing the domicile. As in the north, the key element is the hearth, with decorated 
andirons, pots, and animal figurines materializing the symbolic sphere.

There are certain elements of this religio-ritual assemblage, wherever it is found, that 
suggest a very similar means of identity construction to that of the Uruk: the invocation 
of ancestors as the practice of descent structures through specialized preparation and con-
sumption of food and drink (Wilkinson 2014). The focus on the hearth; the anthropomor-
phic and even stylized imagery that nevertheless suggests the face or body found on the 
very items of food preparation, andirons, and pots (see for example Smith 2015:Figure 22; 
Sagona 2018:Figures 5.7, 5.11–12); the role of drink, the locus in the home rather than 
some external place, all suggest eating with and feeding the dead. As with the much later 
kispu ritual, the bodily presence of the dead, such as in subfloor graves, is not required, for 
ancestors are ontologically distinct from their physical remains even when a conception of 
connection between them is maintained.

This question of emigration is important, for it potentially points to a fundamen-
tal difference between the Uruk expansion and the Kura‑Araxes one in terms of the first 
point of this paper: there can be no expected outcome to a certain kind of movement—no 
one model of how refugees or mobile pastoralists behave. Consensus views of both the 
Uruk (Algaze 1989; Stein 1999) and Kura‑Araxes (Batiuk 2013; Wilkinson 2014; Rothman 
2015) result in two very different kinds and processes of mobility, two very different kinds 
of settlement establishment in the extension, yet two highly similar material outcomes. If 
the reproduction of southern identity in the Uruk expansion was to ensure the economic 
and perhaps social well‑being of the homeland, there has been no suggestion that such a 
relationship existed for the Kura‑Araxes, especially not in the Southern Levant. And yet the 
outcome, materially, is the same: an exclusionary identity maintained by the things of every-
day life, deployed in the cultural practices of another place. The expansion of Kura‑Araxes 
material culture seems to be confronting, at its core, exactly the same issue as the Uruk: 
how to maintain the integrity of the social unit, however it is defined, when part of it is not 
present. 

Yet there is a quandary here. Because, according to my interpretation of the evidence 
for the Uruk expansion, indeed for the nature of southern Mesopotamian economy and 
society from the fourth millennium and beyond (Porter 2012), and Smith’s (2015) under-
standing of the patterns in material culture of the Kura‑Araxes expansion, the root causes, 
and the relationship between material culture and social construction in these two exam-
ples, seem to be exactly the same. Through a close adherence to a specific material repertoire 
that is used in both ritual and quotidian practices, and is itself the practice of identity, the 
populations associated with the Uruk and the Kura‑Araxes expansions, whatever their bio-
logical identity, are reproducing the social bonds that link sedentary and mobile sectors of 
the community. In both situations, mobile pastoralism is a potential source of fracture and 
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disintegration and in both situations the household is where those social bonds are located. 
In the one, though, the Uruk, whole communities are established to prevent fracture, so 
that a one‑way migration follows the shifting patterns of mobile pastoralism over the long 
term. In the other, those communities are already established, but the practices of social 
integration and the objects that perform them migrate.

In fact, the Kura‑Araxes is not “an absolutely original social and cultural model that 
was radically different to the Mesopotamian and North Caucasian models,” as Palumbi 
(2016:4) and others have asserted. This is a reductionist view not only of the settlements of 
the Mesopotamian expansion, but of the homeland too, where mobility and kinship did not 
just coexist with sedentary, class‑based households, but were integral parts of urban social 
and political fabric. The fundamental difference is that the Kura‑Araxes seems to lack the 
institutional sector that is the real location of social differentiation in greater Mesopotamia 
at this time, allowing us to see more clearly the functioning of “ordinary” households in the 
north than in the south.

If, as Smith states (2015:98), “a necessary corollary to the manufacture of an imag-
ined community is the simultaneous material inscription of exclusion that sets a collectivity 
off from its neighbors”—resulting in the very distinctiveness of the assemblage that has 
so engaged scholars for generations—what are we to make of a situation parallel in most 
respects to the Uruk expansion that shows no material exclusion? A similarly economic 
mobility, from a similarly based sociopolitical system marked by strong institutions, the 
presence of Old Assyrian traders from northern Mesopotamia in Anatolia in the second 
millennium B.C., reveals very different material outcomes. Yet here too, the need to main-
tain social, political, and especially economic linkages with the homelands was vital to the 
enterprise. And here too, there are indications that ancestor traditions defined the expatriate 
community.

The Assyrian Traders

The “Old Assyrian Colony Period,” dated to the first centuries of the second millennium 
B.C., is characterized by an extensive network of installations designed to facilitate trade 
that crisscrossed the landscape from the Tigris River to central Anatolia and beyond (Bar-
jamovic 2008, 2011). The texts relating to this period tell us just how endemic movement 
was—an extensive network of roads, bridges and inns served not just merchant caravans, 
but fast messengers and ordinary travelers as well (Barajmovic 2011).

Distinguished by the Assyrians themselves as karum and wabartum, usually trans-
lated as colonies7 (without any necessary imperialist implications) and stations, the system 
revolved around a core network of trader settlements attached to key “consumer cities” (Bar-
jamovic 2008:91) such as Boğazköy, Alişar, and Kultepe in central Anatolia. Traders in those 
settlements were members of merchant families from the northern Mesopotamian city of 
Assur. Assyrians also distinguished between kinds of traders: “ ‘travellers on the road to the 
City’ (ālikū ša harrān ālim) and the ‘residents’ (wašbūtum)” (Highcock 2018:40), where 
residents were those permanently living abroad, and the travelers were those who moved the 
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goods, and who maintained practical links between branches of the trading families across 
distance. Shorter‑lived than the previous examples (although comparable to earlier assess-
ments of the length of the Uruk expansion), “residents” were established in these settlements 
for generations, maintaining over that time an Assyrian identity and citizenship.

We know far more about the organization of this system than we ever will for the 
Uruk because some 23,000 tablets documenting it have been recovered from Kultepe 
(ancient Kanesh). Nevertheless, parallels are evident. The mobility of both the Uruk and 
Old Assyrian expansions may be characterized as a patchwork of one‑directional migratory, 
but ultimately sedentary, components in conjunction with periodically mobile, bi-, or mul-
tidirectional components. Both groups, as best we know, are pursuing the economic goals 
of their places of origin. Both groups are present in their host locations for multiple gener-
ations. The first group, the Uruk, seems to have preserved its natal culture in fine detail and 
for several centuries (Porter 2012); the second, the Assyrian, shows little obvious material 
evidence of its original identity. Indeed, if it were not for the discovery of the archives of the 
Assyrian trading families at Kultepe, we would not even have thought to look for a foreign 
presence there (Larsen and Lissen 2014). It has taken several decades of research before any 
material indications of a foreign identity have been recognized (Highcock 2018), and they 
remain slight, consisting primarily of tools of the trade.8

By one estimate, some 900 Assyrians lived at Kultepe (Barjamovic 2014:60) outside 
the main mound, as a karum, or quay. The traditional location of trading enterprises in Mes-
opotamian cities, in the expansion karum seems to designate not so much a physical space as 
an administrative and juridical body (Highcock 2018:301). For this lower town was not an 
exclusively Assyrian enclave. Assyrians lived among local Anatolians (Barjamovic 2011:56), 
in houses of Anatolian design, and used pots of Anatolian manufacture. Assyrian men—and 
women (Veenhof 2008; Larsen and Lassen 2014:178)—married Anatolians, although some 
also had wives and children left in Assur (Larsen 2015).

The transitory nature of a merchant’s presence abroad might explain the lack of Assyr-
ian material features, as has been argued, but these were not in the end temporary exis-
tences at Kanesh. Moreover, initially at least, personal items such as pins, jewelry, and even 
weapons such as knives and daggers would be carried by merchants on their trips abroad. 
Historically, travelers also frequently carry their personal utensils such as a cup and plate, 
and metal ones would be lighter and more durable than ceramics. If anticipating at the out-
set a longer stay, a broader range of household and personal goods might be packed for the 
voyage. It is often stated that merchants would not carry Assyrian‑made pots and pans with 
them (Larsen 2015:244), and yet of course, since the very essence of the Assyrian enterprise 
was the shipment of tin and textiles, among other goods, via caravans ranging in size from 
2 to 300 donkeys (Larsen 2015:171ff.), it is not impossible that they might have packed a 
pannier with a few things from home. Nor is there any reason, if material items of home 
were so desired, that potters themselves could not have accompanied caravans, as they seem 
to have in the Uruk expansion. Certainly, Assyrian metalsmiths took up residence in Ana-
tolia (Larsen and Lassen 2014:173).

The point is this: not taking and reproducing Assyrian personal and household goods 
in migration is a choice of complex dimensions. Pragmatism and short‑term intentions are 
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only small parts of that complexity. On the surface, the fact that the Assyrians are living in 
fully urban contexts seems to differentiate conditions from the Uruk. In the fourth‑millen-
nium example, new settlements such as Habuba Kabira and Jebel Aruda were established in 
sparsely occupied regions. But it must be remembered that at Arslantepe and Tell Brak, sites 
of Late Chalcolithic indigenous complexity that would equally be able to provide pots and 
pans, Southern‑style materials are highly recognizable.

There is one fundamental material difference, though, between the Assyrian expatriate 
world and that of the Uruk, and that is the existence of writing. Assyrians maintained a 
juridical and political identity as Assyrians, established by written treaties with local polities 
(Larsen and Lassen 2014; Highcock 2018). They were in certain matters answerable to 
Assur, and tablets dealing with trade, family matters, and legal issues “flew” back and forth 
between the periphery and the center. It was this constant communication, unavailable to 
the emigrants of Uruk and Kura‑Araxes, that obviated any particular need, sentimental or 
political, for objects of the homeland.

Yet as in the Uruk expansion, social fragmentation threatened both institutional and 
household relationships. This is abundantly clear in letters from wives left behind to manage 
on their own (Michel 2001) and from official correspondence as well as communications 
with Anatolian powers, especially once Samsi‑Addu assumed control of the city of Assur 
(Highcock 2018:125ff). One contentious issue under Samsi‑Addu was his interference in 
matters of religion, for Assyrian expatriates also maintained a religious identity tied to the 
city god Assur. This is evident primarily in seal imagery and texts (Lassen 2017) in the 
current absence of any archaeological evidence for temples or religious objects. And as with 
both the Uruk and Kura‑Araxes, there is evidence to suggest domestically based ritual prac-
tices centered on ancestor traditions at Kanesh.

As in the Uruk period sites of Habuba Kabira and Jebel Aruda (see above), certain 
buildings contained features that distinguished them from others around them, thus ren-
dering them specialized spaces. Four houses in the karum contained undecorated stelae9 
that, while not obviously anthropomorphic, nevertheless echoed the general shape of a 
human. The rooms in which the stelae were found also contained installations such as a 
basin situated in front of the stele, horseshoe hearths, distinctive and specialized vessels, 
and sub‑floor burials, in varying combinations in each house. The sum total of this material 
indicates that libation rituals were performed in association with the house, iterating the 
identity of the house—most likely, given textual evidence for Assyrian mortuary behavior, 
the Assyrian house (Heffron 2016). Not every house has these features, suggesting that 
those that do may provide the core of a clustering of houses, possibly defined by kin group 
(Porter 2012; also Heffron 2016:38–39), possibly, by community founders—the first gen-
eration traders at Kanesh. 

Conclusion

Culture, material and otherwise, is always in the process of being made. So too is identity. 
But how culture and identity are made is highly variable. Adherence to a specific identity 
over generations, not to mention many hundreds of miles, and in the midst of others, 
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involves more than rules. It involves a certain knowledge of who one is. Descent systems 
do just that. They establish one’s place in time and space, the nature of relations to others, 
and while certainly malleable, they establish boundaries when desired. All that knowledge 
travels with the person and the group no matter where they might be. Commemorative 
mortuary practices enact descent systems, just as written genealogies do.

There is a mutually enhancing relationship between such systems, practices, and arti-
facts, particularly in the context of macro‑mobilities. Descent practices in all their potential 
variety bulwark the meaning of artifacts and facilitate continuity of form and fabrication, 
just as making and using the same artifacts over generations keeps the system intact. Identity 
takes a very different turn in consideration of micro‑mobilities. Since the cases considered 
here concern the identity of leaders, it may be argued that there is a political pragmatism 
involved in the presentation of an individual’s identity. In ruling multiple constituencies, 
the reification of identity is disadvantageous. But the multiple identifiers demonstrated in 
the examples discussed here are also a product of the mobility and fluidity of individual 
lives—lives that take different directions over time, ending up in different places. 

Notes

1.	 See Porter 2009 and 2012 for detailed discussions. 
2.	 Although knowing the degree to which Samsi‑Addu attempted to control Yasmah‑Addu 

because of his perception of his son’s incompetence, I would not be surprised if he had 
prepared this document himself in the eventuality of his death.

3.	 See Jacquet 2012 for details of the kispu ritual.
4.	 The precise chronology of the Kura‑Araxes culture in the homeland and its subsequent 

distribution beyond, is contentious. 14C dates however shows an initial presence of varieties 
of Red‑Black burnished ware in the Late Chalcolithic in both Anatolia and the Southern 
Caucasus (Smith 2015:102).

5.	 See Simonyan and Rothman 2015 and Sagona 2018 for an overview of the chronological 
issues.

6.	 Smith 2015:107–108, for example, points out that a corresponding depopulation of the 
Kura‑Araxes homelands is not in evidence. 

7.	 Although, see Highcock 2018:32ff for a thorough discussion of the problems with this 
term. 

8.	 Highcock provides a comprehensive and detailed analysis of this material in her 2018 
dissertation.

9.	 Other stelae were found out of context. 
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Chapter Fourteen

Wandering Ports on the Datça Peninsula

Exploring Regional Mobility in 
a Maritime Landscape

Elizabeth S. Greene and Justin Leidwanger

Abstract  The site of Burgaz in southwest Turkey’s Datça Peninsula flourished 
from the Archaic period through Late Antiquity, spanning its transformation 
from civic center to workshop and industrial hub around the fourth century B.C. 
This shift was concurrent with the expansion of Knidos at Tekir to the west as 
the center of religious and cultural life and interaction on the peninsula even as 
Burgaz remained an important engine behind regional economic prosperity. As 
dozens of sites emerged throughout the peninsula, these two urban centers repre‑
sented major poles for mobility. In this paper we address the regular short‑distance 
mobilities that might have developed in this regional context, particularly those 
linking urban centers, agricultural production communities, and the ports that 
tied them into the world beyond. In modeling these micro‑mobilities at the scale 
of a single peninsula, we aim to consider diachronic changes in the nature and 
frequency of interactions, and to track the ebb and flow of central places in the 
landscape concurrent with regional sociopolitical, economic, and technological 
development, expanding maritime networks, as well as catastrophic and gradual 
local environmental pressure.

The papers in this volume are largely concerned with human migration and mobility 
across large scales, where evidence for movement and change is written into the bio‑

logical and archaeological records. Also significant but far more prevalent in populations 
ancient and modern are smaller movements within and around spaces that are geographi‑
cally, intellectually, and socially closer to home, generally corresponding to a regional cul‑
tural scale (Anthony 1990:901). Such small‑scale movement can intersect with and in turn 

		  269
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influence larger‑scale shifts within and beyond a particular region. The Mediterranean has 
long been defined by intensive connectivity among its many parts (Braudel 1972; Horden 
and Purcell 2000). Delving deeper into ideas of generalized interaction, Woolf (2016:451) 
imagines the Mediterranean as a “mosaic of locally caged societies” in which movement 
within those small worlds was very frequent. The “inside‑out geography” (Horden and Pur‑
cell 2000:133) of the Mediterranean means that many of these movements are structured at 
least in part by the ubiquitous presence of the sea and the often mountainous topography 
that privileges certain vectors and generally orients communities toward the coasts.

Earlier in this volume, Anne Porter identifies micro‑mobilities as the regular ebb and 
flow of peoples across the Near East, movements that are more easily seen in textual and 
linguistic than archaeological evidence. Similarly, movements from port to port, inland 
center to port, and among such communities are less archaeologically detectable on an 
individual level—as such close connections led nearby peoples to share material cultures 
and practices, and DNA—but formed a regular feature of interconnected Mediterranean 
worlds. Conceptualizing how to account for these and other patterns of ancient mobil‑
ity, Woolf (2016:442) challenges scholars to consider explicitly a series of parameters: the 
kinds of mobility, the demographics and numbers of those moving, and the variability in 
these patterns over time. In this paper, we address regular short‑distance mobility across the 
Datça Peninsula in southwest Turkey between urban centers, rural spaces of agricultural 
production, and the connecting nodes of ports and adjacent islet settlement (Figure 14.1). 
We define micro‑mobilities as journeys of economic, religious, political, or social activity, 
which could be completed over land or sea within a few hours, ensuring a routine that facil‑
itated return in a single day. Using network visualizations, we explore how to conceptualize 
these micro‑mobilities at the scale of a single peninsula, and how to utilize this modeling 
to understand larger shifts of peoples and places, including diachronic change in the nature 
and frequency of human interactions, and the ebb and flow of central places in this regional 
landscape. 

Forming the basis for economic, social, and political interaction and integration, these 
regular patterns of small‑scale movement are also wrapped up with larger population shifts 
prompted by intensive changes in settlement occupation and agricultural exploitation as 
well as both slow environmental change and sudden catastrophe. Examples of such com‑
munity migrations, including whole relocations and mergers of cities, in the Greek world 
have been detailed by Demand (1990), who reviews literary and historical data for urban 
relocation (metoikesis) and amalgamation (synoikesis), generally as a result of political or mil‑
itary pressures. Addressing urban abandonment and the strategic relocation of communities 
as a response to environmental and economic pressures, Mackil (2004:494–97) considers 
the example of Myous in the Maeander River basin. Ongoing siltation of its port eventually 
reduced to negligible the settlement’s once‑significant harbor. Pausanias (7.2.11; see also 
Strabo 14.10.1) describes newly inland marshes swarming with mosquitoes such that the 
Myesians abandoned their city, likely in the third century B.C.: “They departed for Miletus, 
taking with them the images of the gods and their other movables, and on my visit I found 
nothing in Myous except a white marble temple of Dionysus.” In this case, the Myesians 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



	 Wandering Ports on the Datça Peninsula	 271

make a choice to join forces with the Milesians in a new locale, leaving their city behind. 
A marble block inscribed with a decree of Myous, used in the second‑century theatre of 
Miletus, for Mackil (2004:495) stands as a pierre errante, wandering along with the city and 
its residents. While this relocation receives a dramatic portrayal, it is made possible through 
the regular economic interactions and sociopolitical bonds between the two nearby cities. 

Less extreme examples of synoikism or sympoliteia—the political union of cities that 
converge on a single location—are frequent in the eastern Mediterranean; for island and 
coastal cities, these relocations often have their basis in the degree to which the local harbor 
was able to meet community needs. In the late fifth century B.C., the citizens of Ialysos, 
Lindos, and Kameiros are said to have banded together to establish the city of Rhodes 
(Diodorus 13.75; Gabrielsen 2000). The new urban center was arranged around a large 
deep port astride an important channel between the island and the adjacent Anatolian 
mainland that saw considerable movement between the Aegean and eastern Mediterranean 

Figure 14.1. Map of the eastern Mediterranean and Aegean, with detail of the southeast 
Aegean, showing locations of major sites of interest (J. Leidwanger).
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littoral. Demand (1990:92) suggests that the topography of the new site allowed for the 
construction of multiple harbors, a new necessity in an era of growing military threats and 
commercial opportunities. A few decades later, Diodorus (15.76.2) describes residents of 
Astypalaia moving northeast to Kos, where they quickly constructed a noteworthy harbor 
that facilitated access to broader Hellenistic networks (Demand 1990:127–131; Högham‑
mar 2016). But as Boehm explains:

The archaeological evidence for the synoikisms of the early Hellenistic period and their 
effects on patterns of settlement, though incomplete, shows no signs of systematic destruc‑
tion on the scale that the sources suggest.  .  .  . The “destruction” of a city, then, should be 
understood primarily as the eclipse of an autonomous unit and the transference of some 
or all of its population to a new site. [2018:19]

Should we then be looking for the sort of permanent movements that demand the aban‑
donment of one city to allow the creation of another, when contemporary models of mobil‑
ity would suggest otherwise? More importantly, with what parameters can we detect and 
analyze such “migrations” against the backdrop of routine movements and shared material 
cultures that were so prevalent in the ancient Mediterranean? How do monumental migra‑
tions relate to, arise from, and in turn exert influence on these regular patterns of mobil‑
ity? And should they be considered as migrations at all, or rather large‑scale extensions of 
micro‑mobilities?

Shifting Centralities and Mobilities on the Datça Peninsula

To address such questions we turn to the Datça Peninsula in southwest Anatolia. Jutting 
out from the Carian mainland and home to the Knidians, the narrow stretch of land offers 
a dramatic mountainous terrain that strongly influenced its socioeconomic development. 
A prominent ridge runs across the north and outcrops cleave the south into small valleys, 
making for uneven settlement and agriculture as well as challenging communication. By 
contrast, the low‑lying strip across the middle of the peninsula offers the best agricultural 
land and comparatively easy overland transit. While the peninsula was dominated variously 
by two major urban centers throughout antiquity—Burgaz (or “Old Knidos”) and Knidos 
(or “New Knidos”) at Tekir some 30 km to the west—a string of other religious sites, ports, 
towns, and farmsteads appeared and faded across the landscape between the Archaic and 
late Roman eras (Figures 14.2 and 14.3). 

The site of Burgaz, situated midway along the southern shore of the peninsula, was 
identified by Bean and Cook (1952:202–204) as “Old Knidos,” or the early settlement of 
the Knidians before the intensive growth of the city at Tekir at the western tip of the pen‑
insula. The late Classical “removal” (Bean and Cook 1952:202, 210) of the Knidians from 
Burgaz to Tekir has been generally adopted by scholars (e.g., Bresson 1999; 2013; Berges 
2006; Tuna et al. 2009, but cf. Demand 1989), though neither literary nor archaeological 
evidence offers definitive proof of anything like a sudden or complete uprooting of people, 

 EBSCOhost - printed on 2/14/2023 1:46 AM via . All use subject to https://www.ebsco.com/terms-of-use



Figure 14.2. General plan of Burgaz showing locations of the settlement, harbors, and 
other features (J. Leidwanger and N. Riddick).
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Figure 14.3. Map of 56 sites on the Datça peninsula recorded by Tuna (1983) and 
Sevimli (2016) ranging in date from the Archaic through the Late Roman period: 1. 
Bağharımı; 2. Barkaz; 3. Batıraltı; 4. Billiktepe; 5. Bükceğiz; 6. Çeşmeköy; 7. Datça 
Kalesi; 8. Döşeme Kalesi; 9. Emecik; 10. Gavurdere; 11. Gerenci; 12. Germe; 13. 
Gökçedere/Kabakkoyu; 14. Göktaş; 15. Gölyeri; 16. Göztepe/Yanıkharman; 17. 
Gümüş-Ülüklü; 18. Güznetepe; 19. Harıplık; 20. Karaincir; 21. Karfitepe; 22. Kargı; 
23. Katıyalı; 24. Kepçemel Burnu; 25. Kiliseyanı; 26. Killik; 27. Killiktepe/Karakuştepe; 
28. Kislebükü; 29. Kisletepe; 30. Kisleyanı; 31. Kızılağaç; 32. Kızılağaç kezi; 33. Kızıl‑
bükü; 34. Kızılkilise/Karıncalı; 35. Körmen; 36. Kumyer; 37. Maltepe; 38. Mersincik; 
39. Mersincik Adası; 40. Mesudiye; 41. Muhaltepe; 42. Murdala; 43. Olgun Boğazı; 
44. Palamutbükü Adası; 45. Sakızyakası; 46. Sarılimanı; 47. Sındı/Asartepe; 48. Tekirli‑
kyolu; 49. Yağtaşı-Devtaşı; 50. Yarıkdağ; 51. Yassıdağaltı; 52. Yazıköy Kalesi; 53. Yelimli; 
54. Yollucu Adası.

objects, or public spaces. For this reason, based on a review of the literary and epigraphic 
evidence, Demand (1989:237) concludes that Knidos did not really move. In this paper we 
shift away from the idea of migration of individuals or cities in favor of a broader regional 
approach that situates such trajectories within the context of routine movement within the 
landscape of the entire peninsula and the functional shift of centralities tied to changing 
patterns of mobility.

While archaeological evidence points to early religious activity at Tekir, the most 
important Archaic and early Classical civic center of the Knidians was seemingly at Burgaz, 
which capitalized on its close proximity to the only extensive arable land on the peninsula 
(Figure 14.2). On either side of a low plateau that served as the acropolis, coastal features 
include four built harbors with three distinct phases (Greene and Leidwanger 2019; Greene 
et al. 2019). From its foundation through much of the mid‑fifth century B.C., the city 
relied on a natural harbor (Harbor 1) immediately adjacent to the city center and protected 
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from the prevailing northwest winds. Considerable sedimentation has reduced the depth 
and total area of this inlet today, which probably extended into the low‑lying fields during 
its early phases. This single harbor served as a multifunctional space to meet varied commer‑
cial, civic, communication, and military needs. The next phase saw built moles, probably 
mid‑Classical in date, enhance the harbor’s protection (and significantly increase its rate 
of siltation). This same brief period also saw expansion and fortification of the city, with 
side‑by‑side basins (Harbors 2 and 3) constructed on the other side of the acropolis to the 
southwest around 400 B.C. Today the lower courses of two long walls of Harbor 2 are the 
most conspicuous features, each integrating a square tower of roughly 8 to 9 m on a side. 
At this stage, port functions at Burgaz may have been divided between military in this new 
space and more general communication and commerce in the older Harbor 1. The archaeo‑
logical record suggests early‑fourth‑century activity followed by a relatively rapid disuse into 
the early Hellenistic era, after which the harbor saw only limited use.

From the mid‑fourth century, Burgaz underwent a transformation that marks its third 
major phase (Greene and Leidwanger 2019; Greene et al. 2019). Domestic and civic spaces 
were converted into workshops for industrial and agricultural activities (Tuna et al. 2009). 
All three ports were left to silt, while larger‑scale workshops and warehouses were con‑
structed just to the northeast, where its largest Harbor 4 was built. This deeper but less 
sheltered facility features simple curving breakwaters made from massive rubble mounds 
enclosing more than 3 ha. A series of Hellenistic wine workshops line the shore, complete 
with built storage basins and possible docking facilities (Tuna et al. 2010; Koparal et al. 
2014). A long seawall extends toward the silting Harbor 1, setting off a low‑lying rectangu‑
lar area of open space likely given over to such routine activities as the assembly and trans‑
shipment of cargos as well as perhaps ship maintenance and repair. 

This fundamental shift in infrastructure, economic activity, and urbanism at Burgaz 
was concurrent with the rapid expansion and reorganization of Tekir on the western tip 
of the peninsula. Since at least the seventh century B.C., the site at Tekir held important 
religious centrality, drawing celebrants from around the region for cultural, and perhaps 
also economic exchange (Love 1974; Bruns‑Özgan 2013; Doksanaltı et al. 2015); Tozluca 
and Doksanaltı (2019) record a scattering of Protogeometric and Geometric ceramics in 
the eastern harbor area and bull‑shaped figurines from both the Geometric and Archaic 
periods. A newly organized and expanded urban core, however, appears during the mid- to 
late fourth century, with the construction of extensive civic buildings, theatres, and tem‑
ples. Blackman (1982:193) and Büyüközer (2012:40) both suggest that the double harbor 
basins for which the city was famous were built up in this period. Strabo (14.2.15) notes 
a naval station for twenty ships, likely the smaller basin protected by towers to the north. 
The massive commercial harbor to the south was augmented with 100- to 150‑m long walls 
that rise from more than 25 m of depth (Büyüközer 2012:42). This new monumentality 
projected Knidos’s preeminent status on the peninsula, and the city found itself well sit‑
uated to host the growing interregional maritime traffic between the Aegean and eastern 
Mediterranean over the late Classical and Hellenistic period, a role it played throughout the 
rest of antiquity. 
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This is where the Knidian maritime story typically ends, with the ebb and flow of facil‑
ities and traffic at two major ports. But understanding the internal dynamics of this penin‑
sular system requires a finer‑grained view of small‑scale networks and evolving patterns of 
mobility across the peninsula. Surface survey by Tuna in the 1980s revealed a wide range of 
sites that may form the basis for a study of regional mobility and interaction (Tuna 1983, 
2012:31–40; Sevimli 2016). Identified primarily through surface ceramics as well as limited 
architecture, these 56 sites range from Archaic through late Roman in date (Figure 14.3).1 
One basic observation should be noted immediately regarding the numbers and distribu‑
tion of sites, particularly with regard to ports. Port locales are more numerous than inland 
agricultural sites from the Archaic/early Classical period, only surpassed by noncoastal set‑
tlement, production, or agricultural sites from the fourth century. But this late Classical 
through early Roman expansion throughout the peninsula’s inland areas was short‑lived, 
and in its wake, ports seem more resilient moving into the mid-/late Roman world than the 
small agricultural settlements that dotted the earlier landscape. Connected by the sea, these 
maritime outposts provided an additional opportunity for mobility within and beyond the 
peninsula, particularly useful when such movements involved the bulk agricultural produce 
that was the Knidians’ economic backbone. Some of the new Hellenistic sites were inland 
farmsteads that capitalized on small but fertile valleys and extensive terracing to expand the 
agricultural base; others are ports of various sizes, from the more obvious protected inlets to 
the least conspicuous but evidently sufficient sandy beaches.

Given the peninsula’s distinctive geography, these ports provide a crucial facet of local 
structures of movement and interaction. Among the many such examples, a few will suffice 
to signal the diverse roles in which these simple sites supported movements of goods and 
people, becoming focal points for mobility across the peninsula and beyond.

Backed by high mountains, the small valley around Mersincik (Figure 14.3: No. 38) 
on the north shore is challenging to access except by sea. While hardly an ideal port loca‑
tion, it offers some shelter from prevailing winds behind the headland to the west, where 
still today small vessels anchor. Other craft are simply pulled up onto the sandy and cobbly 
beach. No traces of harbor infrastructure are visible, but Tuna (1983:385–386, 1989:148; 
Sevimli 2016:29) records the remains of a pottery kiln eroding into the sea, with associated 
debris (mostly transport amphoras), walls, and a freshwater source. The scale of production 
seems larger than necessary for the few farmsteads that could have thrived here, suggesting 
that empty amphoras were likely shipped up and down the coast for the packaging of pro‑
duce by neighboring communities (Leidwanger 2019). 

The opposite, southern shore of the peninsula is more naturally protected from the 
prevailing northerly winds. Roughly halfway along this undulating coastline between Tekir 
and Burgaz, Mesudiye (Figure 14.3: No. 40) sits at the outlet of a narrow but fertile val‑
ley winding from the mountainous interior. Its well‑sheltered cove at Ovabükü shows no 
traces of built harbor, but its depth and sandy/pebbly beach would have allowed anchoring 
and pulling small vessels ashore. Tuna (1983:363–365; see also Love 1978:1119–1120) 
describes the eroded remains of another workshop for amphoras and other ceramics, with 
wine- or oil‑processing installations strung along most of the shore here, including built 
stone dolia in several groups with associated structures. 
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As a third example, Bean and Cook (1952:178, 188–189) record the presence of 
an early Archaic architectural piece, later inscribed “horos limenos,” that seems itself to 
have moved (Figure 14.4). The stone was subsequently reused in the construction of a 
mosque located about 2 km from the modern ferry port on the north of the peninsula at 
Körmen (Figure 14.3: No. 35), and likely once marked the ancient port’s boundary. Tuna 
(1983:365–366) and Sevimli (2016:38, 55) record a Hellenistic pottery workshop here 
producing amphoras as well as common wares, and the scattered ceramics might indicate a 
functional port as early as the Geometric period. Bean and Cook argue that this port and 
its workshops served boats coming to and from Burgaz across the Gulf of Keramos from 
centers to the north in order to avoid the difficult and longer journey around the cape at 
Tekir, but the agricultural productivity of the landscape in the vicinity here too might have 
been a significant draw that should not be overlooked. 

These are just three of many small ports strung along the coastlines of the Datça 
Peninsula. No two sites are identical, but the various appearance of storage and processing 
structures as well as amphora workshops underscores the extent to which agricultural pro‑
duction was diffused along the coast and dependent on short‑haul movements to and over 

Figure 14.4. Boundary stone, perhaps of the harbor at Körmen, inscribed horos limenos, 
in its contemporary context, built sideways into a mosque at Karaköy, about 2 km inland 
(E.S. Greene). 
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the sea: grapes or olives for pressing, empty amphoras for packaging, finished products for 
warehousing, and assembled cargos for export. Simple jetties or breakwaters could trans‑
form basic coves into effective harbors, but even those lacking maritime infrastructure could 
service the types of occasional traffic and small vessels that were sufficient to handle such 
movements and likely embedded within such small maritime communities where sailors 
were well aware of local winds and other conditions. While Tuna (2012:35–36) follows 
Bean and Cook (1952:179) in suggesting a vital road running the length of the peninsula 
(largely corresponding to the modern road), economic connections seem also to have uti‑
lized both overland communication as well as this archipelagic‑like chain of settlements 
along the coast linked by the sea.

Network Modeling of Routine Regional Mobilities

Formal modeling of micro‑mobilities between these sorts of ports and other sites allows us 
to hypothesize how diachronic shifts in the locations of settlement and activity may have 
both reflected and helped to generate changing patterns of movement and centrality across 
the peninsula. Using the relational structure of Social Network Analysis (SNA) we can con‑
sider connections between sites (or nodes) as a series of social relationships (or edges). The 
immediate problem for creating such networks using the archaeological evidence is how to 
systematically map relationships in the absence of a differentiated material record in which 
objects specific to particular locations can serve as proxies linking geographic areas (Leid‑
wanger 2017; Greene 2018), or where concentrations of objects can allow for the spatial 
modeling of varying contours of interaction (Blake 2014). In light of the shared material 
culture visible across the Datça Peninsula and with an eye toward establishing a replicable 
system for generating links between communities, we utilize a combination of fixed‑radius 
modeling and proximal point analysis (PPA) (Broodbank 2000; Rivers et al. 2013). 

This approach assumes that sites interact most frequently with their nearest neighbors, 
and have regular interactions up to certain thresholds of distance, beyond which connec‑
tions become markedly less frequent. These egalitarian factors lend both strengths and weak‑
nesses to the analytical utility of the models. They allow consideration of all sites without 
preexisting assumptions about their relative importance in a broader network (Broodbank 
2000:181; Collar 2014:102–103), but do not take into account known archaeological or 
historic evidence regarding the size or significance of a site in a particular period. As Rivers 
et al. (2013:109) have noted, such null models that assume fixed parameters of interaction 
reflect a necessarily simplified approach to the realities of interaction. Nonetheless, in light 
of the ongoing controversy over the relative importance of different sites on the peninsula 
at different periods, we have consciously sought a method that allows for the modeling of 
mobility in a less directed manner. The inherent unevenness of survey data resolution on 
site size, importance, connectedness, and the like makes this baseline geographical approach 
preferable. Our goal is to analyze change in network connections, and by association likely 
frequencies of mobility, using the same parameters but shifting distributions of sites across 
four broad periods: the Archaic/early Classical period, the late Classical/early Hellenistic 
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period, the late Hellenistic/early Roman period, and the Roman/late Roman period. These 
periods reflect the major divisions that can be read reliably through archaeological survey 
across the peninsula, wherein each period exhibits a sufficient number of sites to generate 
analytically robust network structures.

Since our focus is on the development of human mobility, we have created our net‑
work to reflect the relative costs of basic movement within this particular landscape. While 
most spatial network models are built from linear (“as the crow flies”) distances (e.g., Blake 
2014; Broodbank 2000), we opted here to calculate distance in terms of temporal cost that 
can vary widely across the topography of the peninsula, as well as between movement by 
land and by sea. In practical terms, this entailed running least cost path analyses (in ArcGIS 
10.4.1, using Tobler’s hiking function with a digital elevation model of the peninsula) to 
derive approximate overland travel times in hours from each site to each other site on the 
peninsula (Gorenflo and Gale 1990; Tobler 1993; Herzog 2014). To account for the impact 
of the only securely identified road, the one running through the middle of the peninsula 
from Tekir to Burgaz and beyond toward the mainland, we reduced speed by 40% when 
traveling off this path on rough terrain (Tobler 1993; Irmischer and Clarke 2018). Where 
travel by sea was possible—among ports and the several small islets just off the coast—we 
also calculated times at “best average” sailing speeds of merchant vessels based on relative 
wind speed (i.e., the speed a mariner might reasonably hope to make in generally positive 
conditions). This approach grows out of a previously published method that incorporates 
not only wind speed but direction (Leidwanger 2013), but we justify the simplification here 
on the basis of several factors: first, mariners along the Datça Peninsula could simply wait 
out unhelpful winds when setting out to cover the short distances of interest; and second, 
the prevailing wind direction throughout the entire extended major sailing season is consis‑
tently from the north, allowing ships to make generally similar progress on a beam reach in 
either of the two major directions (westward and eastward) along these coasts (Heikell and 
Heikell 2013:187). From these calculations, sets of times were extracted in a tabular format 
that allowed us to find those sites that could be most quickly reached from each location, 
and to threshold these distances at meaningful values. 

As a framework for connecting sites across the peninsula during each of our four peri‑
ods, we determined two basic thresholds of two and four hours in each direction for jour‑
neys by land and sea, and a maximum of six connections originating from each site. Both 
the two- and four‑hour trips would leave a certain amount of time to conduct necessary eco‑
nomic, political, religious, or social business at the destination before returning, effectively 
capturing a day’s activity. Two hours represents a more manageable distance on a routine 
basis between agricultural villages; farmers often travel up to an hour or so to their own 
fields daily (Halstead and Jones 1989; Halstead 2014:110; cf. Marchetti 1994), and market 
centers in preindustrial contexts show a similar catchment of two to three hours in travel 
time (Bintliff 2002:245; McHugh 2019:229). Such distances suggest that the closest ties 
of less than a couple of hours should be weighted more strongly than those links produced 
over a distance representing as much as four hours’ journey. But trips of up to four hours 
in duration, particularly those imagined during the longer days of summer, still allowed for 
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establishing regular and productive connections across the peninsula. This approach to cre‑
ating hypothetical connections must also balance the practical demands of modeling, where 
sufficient links are necessary to create effective network structure; test networks built solely 
from journeys of the shorter duration did not provide sufficient connectivity across the 
peninsula, particularly in earlier periods. Certain sites in certain periods had fewer than six 
connections within this four‑hour threshold; in this case, we included only those sites reach‑
able within four hours. Other sites had more than six connections within the threshold, in 
which case we included only the six sites most quickly reached. While the methodology 
did not privilege relationships between ports, islets, or inland sites, we found that virtually 
every site in every period was within a four‑hour journey to some port site, highlighting the 
powerful connective role of maritime activity across the peninsula. The data generated by 
these connections based on proximity thresholds were visualized with the network‑graphing 
program Gephi 0.9.2. The resulting visualizations explore how ease of mobility might have 
helped to generate different networks of communication among sites within a landscape 
marked by varying settlement densities, coastal access, and the distinctive challenges and 
opportunities of both overland and seaborne movement. 

Connections between the limited number of port (n = 5), islet (n = 1), and other 
(n = 5: farmstead, settlement, artifact concentration) sites known from the Archaic and 
early Classical period can be visualized in a network graph based on the relational scheme 
described previously (Figure 14.5). The graph defines connections between sites using those 
parameters: namely, a maximum of six sites and a four‑hour threshold. The resultant net‑
work is depicted in a ForceAtlas 2 layout. This layout spatializes the network by simulating a 
physical system in which nodes repulse each other like charged particles, while edges attract 
their nodes like springs (Jacomy et al. 2014:2). As a result, better‑connected nodes are 

Figure 14.5. Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the Archaic/early Classical period. 
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drawn toward the center of the graph, while more distant nodes are located on the graph’s 
periphery. Such a layout is based on network centrality, rather than geographic coordinates 
(for the location of each site, see Figure 14.3). Nodes are distinguished by shades according 
to their category: ports in darker grey, islets in medium gray, and all others in lighter gray. 
Their sizes reflect their betweenness centrality, or their role as connecting paths between 
other node pairs.2 Edges are colored to differentiate between types of voyage: land in light 
gray and sea in dark gray. In instances where the same site was located within the four‑hour 
threshold from another site by both land and sea, the shorter journey was prioritized. The 
thicknesses of the edges that connect sites are weighted according to proximity: journeys 
shorter than two hours are considered to have twice the strength or weight of those that 
take between two and four hours. The thickness of each resulting line on the graph indicates 
the relative strength of the link between sites, often comprising the cumulative strength of 
individual ties in either direction (i.e., from site A to site B and from site B to site A). The 
strengths of these connections can reflect the relative frequency of such journeys in our null 
model, in which civic, religious, infrastructural, and other parameters are not considered 
but could of course overlay and affect this network topology. In prior models, we variously 
dictated that each inland site connects to its closest port, that all sites link to religious or 
civic centers and the like, but here we have opted to explore the most neutral modeling. 

Evolving Networks on the Datça Peninsula

The graph for the Archaic/early Classical period reflects a strongly connected center of 
the peninsula, with dense and robust links between interior agricultural sites (Kiliseyani, 
Maltepe, Killiktepe) and ports (Burgaz, Karfitepe, Germe) from which goods could be 
shipped. Because of its strong connections to multiple sites in this part of the peninsula, as 
well as its connection to port sites farther to the west (Sakızyakası, Palamutbükü), Burgaz 
takes on a highly central and structurally important role in the network. The sea links that 
connect Burgaz and Karfitepe in the center to Sakızyakası and Palamutbükü Adası in the 
west, though weaker, are fundamental to keeping the full network intact. The centrality of 
Palamutbükü Adası is perhaps overrepresented by the graph; as an islet, it can reach other 
sites only by sea, which in practice might have been a more limiting geographical real‑
ity. The religious sites at Emecik and Tekir stand at the periphery of these topographically 
focused networks, though their likely status (even in the early period) as important religious 
centers for the entire regional community may in fact have increased their centrality on 
certain occasions, creating another form of link. Without these weak links we would see 
two separate and disconnected networks at either end of the peninsula. As Rivers et al. 
(2013:120–121) explain for their archaeological networks following Granovetter’s (1973, 
1983) influential modeling, these weaker links facilitate movement across a network and 
promote stability, but may be costly to maintain. How then, does this network view of 
mobility develop over the periods that follow? 

While the number of sites nearly doubles (n = 21: 7 ports, 1 islet, 13 other) in the late 
Classical/early Hellenistic period (Figure 14.6), the primary network connections across the 
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Figure 14.6. Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the late Classical/early Hellenistic period. 

peninsula change little, suggesting generally consistent patterns of basic mobility despite the 
archaeological evidence for the growth of Tekir as a cultural center in the mid- to late fourth 
century. In this phase we see even stronger links between the closely connected agricultural 
sites and nearby ports in the center of the peninsula. Burgaz, and the nearby Karfitepe on 
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the southern shore are highly central both to the local inland production sites and through 
weak seaborne ties to the ports and islets along the western peninsula, including Palamut‑
bükü Adası and now Mesudiye, located to the east of Sakızyakası. As in the graphs for the 
Archaic/early Classical period, Emecik and Tekir are peripheral to the peninsula‑wide net‑
work, even in a period when we know that the Tekir was developing as a thriving civic and 
commercial center. By their nature, proximity networks will favor sites that are geograph‑
ically central, but the peripheral nature of Emecik and Tekir cannot be explained only by 
this phenomenon. As in the earlier era, these religious centers might have drawn visitors on 
festivals and public occasions, but such numerous weak links are invisible in a graph based 
on mobility routines in the landscape. Neither site seems particularly well‑connected to its 
agricultural hinterlands, and this may not be surprising if they were not initially transship‑
ment hubs. In the case of Tekir, however, stronger ties to farther‑flung centers beyond the 
region may have been more important than weak links within the peninsula, suggesting this 
city developed, at least in its initial stages, as part of a wider maritime network phenomenon 
than just the Datça Peninsula. 

But the situation changes rather dramatically in the late Hellenistic/early Roman 
period (Figure 14.7), as the number of sites jumps yet again, this time more than doubling 
(n = 47: 24 ports, 2 islets, 21 other). The peninsular network now looks entirely trans‑
formed, suggesting very different patterns of routine mobility. Despite its notional decline 
discussed above, Burgaz remains well connected to the agricultural hinterland and a series 
of ports on the southern coast. New ports on the northern coast now form an alternate 
path for the central valley sites, which can just as easily move their produce across new sea 
routes. Strong connections now link the two ends of the peninsula, with Körmen, Katıyalı, 
and Germe standing out on the north, while Burgaz, Kargı, and Karfitepe are similarly 
central to movement on the south. No longer does a single port demonstrate key centrality 
or a unique and fundamental structural role without which the network would fragment. 
On the western end of the peninsula, Tekir moves into a central position, concentrating 
mobility in its direction with increased connections to ports and agricultural sites on both 
the north and south of the peninsula. Slowly, the networks of the peninsula have developed 
connections to supply the population and export markets at Tekir, and the weak links that 
joined east to west have strengthened. In the east, mobility to Emecik is also now more 
facilitated, better reflecting its religious role in Knidian life. The process speaks for gradual 
expansion of paths and mobilities rather than a single movement that offers new priority 
to the west. 

While this extension of small‑scale mobility to encompass the complete peninsula 
marks the late Hellenistic/early Roman period, the situation changes yet again in the 
Roman/late Roman world (Figure 14.8), when the number of identified sites drops sharply 
to 27 (13 ports, 2 islets, 12 other). At this stage, both the number of sites and the general 
connectivity around the peninsula more closely resemble the late Classical/early Hellenistic 
period, with a few important exceptions. On the eastern end of the peninsula, Burgaz reas‑
sumes its position of centrality, a situation that aligns with the renewed activity focused on 
its large Harbor 4 (Leidwanger et al. 2015). But the ports at Germe, Gerenci, and Körmen 
highlight an ongoing mobility of goods from the interior as well as the maintenance of 
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Figure 14.7. Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the late Hellenistic/early Roman period. 

strong ties between east and west; weak ties by land also serve to integrate the overall penin‑
sula. Tekir remains at the center of activity in the west, with its more crucial links surely also 
expanding outward from the peninsula toward farther‑flung areas not considered in these 
graphs. In general network terms, ports prove to be somewhat more resilient than inland 
sites, perhaps because of their ability to interact through maritime connections over longer 
distances despite a general decline of population and agricultural exploitation that left fewer 
interior sites to connect. In each period, betweenness centrality figures calculated by Gephi 
(see Brandes 2001 for the algorithm) tend to be higher for ports and islets than inland sites. 
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Nodes with high betweenness centrality lie on the shortest paths between multiple node 
pairs and are crucial to communication in the network; removal of these nodes would lead 
to large disruptions in the network structure. 

Conclusions: Network Mobilities 
on the Datça Peninsula and Beyond

Population mobilities, and the associated shifts in centrality that accompany them, are not 
uncommon in regional contexts in the ancient Mediterranean world. Historical sources 
record movement by other communities in the Dorian hexapolis toward more advantageous 
locations, in most cases strategic coastal locations that afforded increased maritime central‑
ity. In addition to the examples of Myous and Rhodes discussed above, a shift from inland 
Mylasa allowed coastal Halikarnassos to become the Carian capital. As along the Datça 
Peninsula, each of these cases seems to reflect a growing awareness of the critical role of net‑
works that connect local communities through larger maritime mobilities; cities with good 
harbors that sit astride growing seaborne routes become increasingly central to dynamics of 
mobility within and beyond their regional contexts. But unlike the movement of Myous, 
Rhodes, and Halikarnassos, historical sources are silent about the population “removal” 
from Burgaz to Tekir, which Bean and Cook proposed for the Datça Peninsula. Bresson 
(1999:101) suggests that the shift was not worthy of mention, and it seems that the two 
sites had long been playing different and complementary roles within a common regional 
civic identity. All were Knidians regardless of whether they remained at Burgaz, migrated to 
Tekir, or moved elsewhere throughout the peninsula. In the literary record (see Porter in this 
volume for other examples of how ancient literary sources inform us on micro‑mobilities), 
Herodotus himself uses the collective regional identifier “Knidia” interchangeably with the 
more specific geographic label of Knidos for a unique city, and the boundary stone found 

Figure 14.8. Network visualization (ForceAtlas2 layout) of connections across the 
Datça Peninsula during the mid-/late Roman period. 
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near Körmen seems to mark the borders of one of the many ports that helped people move 
around the region. 

We should of course not be surprised that mobility within such contexts tends to be 
difficult to track archaeologically, given not only the shared material culture noted previ‑
ously, but also the ongoing web of regional networks in which such larger‑scale movements 
were embedded. The shift toward Tekir is one manifestation of its increasing centrality as 
part of the evolving socioeconomic situation on the peninsula as a whole. The uptick in 
agricultural communities markedly shifted regional centrality. It set the stage for Knidos 
at Tekir to eclipse Burgaz through its maritime connections to both shores. Yet it takes 
two more centuries of this settlement growth before significant new ports are established, 
suggesting that Tekir and Burgaz continued to dominate regional maritime activity. When 
more ports do appear, the largest growth is in the peninsula’s northwest, probably taking 
advantage of the centrality of Knidos at Tekir. Of course, the network graphs reflect activity 
only on the peninsula. They do not account for Knidos’s growing international connections, 
nor do they reveal, for example, potential links of minor ports north to Kos and Halikarnas‑
sos. Nonetheless, they highlight patterns in the bulk data that can help us propose hypoth‑
eses for how regional dynamics unfolded amid the growing mobility and interaction on the 
Datça Peninsula.

The emerging importance of not only Knidos at Tekir but other ports throughout the 
area, seen through this lens of network mobility, reflects the variability, vulnerability, resil‑
ience, and adaptation of coastal communities navigating the changing broader geopolitical 
and local socioeconomic conditions of an increasingly mobile and connected Mediterra‑
nean. Focusing on small‑scale mobility and routine interaction throughout the peninsula 
offers one path forward in interrogating how the cadences of socioeconomic life can help 
generate larger network structures that result in population migrations normally ascribed to 
environmental catastrophe or polis‑wide decisions. This one regional case study may hold 
clues also to larger questions about the movement of populations toward or between cities, 
the mobilization of goods and people in globalizing societies, and the impact of such shifts 
across spatial and temporal scales.
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Notes

1.	 Tuna (1983) and Sevimli (2016) record sites on the peninsula dating from the Geometric 
period; due to the paucity of sites in this early phase, our study takes the Archaic/early 
Classical period as its starting point. 

2.	 As Collar et al. (2015:17–18) explain, “A node’s betweenness centrality is defined as the 
fraction of the number of geodesics passing through this node over the number of geode‑
sics between all pairs of nodes in the network. Nodes with a high betweenness centrality 
are often considered to be important intermediaries for controlling the flow of resources 
between other nodes, because they are located on paths between many other node pairs.”
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Chapter Fifteen

Assessing the Possibility of  
Trans‑Maritime Mobility in Archaic Hominins

Does Afro‑Eurasian Coastal Paleogeography  
Support Sweepstakes Dispersal in Homo?

Thomas P. Leppard

Abstract  Did archaic species of our genus cross oceans and arrive at insular 
landmasses during the Pleistocene? The data—from Island Southeast Asia, but 
perhaps also from the Mediterranean—increasingly appear to suggest that, rarely, 
they may have done so. Does this mean we should abandon our overall model 
of oceans and seas as, in general, inhibitors rather than facilitators of hominin 
mobility? In this chapter I explore this question. In particular, I emphasize that 
deliberate, strategic dispersal is not the only mode of dispersal which accounts for 
island colonization; molecular phylogenies also point to the existence of “sweepstakes” 
or long‑distance dispersal. I evaluate the paleogeographies of the glacial and inter‑
glacial Mediterranean and Island Southeast Asia, suggesting that, during glacials, 
they were likely conducive to enabling sweepstakes dispersal events. This means 
we need not necessarily assume that limited evidence for over‑water dispersal in 
more archaic members of Homo is evidence for hitherto unsuspected technological, 
cognitive, and social sophistication.

This chapter considers human mobility and migration in their longitudinal dimension, 
extending the analysis offered elsewhere in this volume back into deep time. In partic‑

ular, I consider the extent to which biogeographic barriers did or did not impose mobility 
constraints on our own, and on more archaic, hominin species. I do this in the wider con‑
text of what might appropriately be called the “Paleolithic seafaring debate”—the ongoing 
contention regarding whether hominins beside our own species were capable of deliberately 
crossing large water gaps to colonize new habitats (Leppard and Runnels 2017). 

It is becoming increasingly clear that archaic taxa, including perhaps Neanderthals 
and Homo erectus, did indeed traverse maritime boundaries during the Lower and Middle 
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Paleolithic. Some scholars have accordingly assumed that the qualitative aspects of this 
mobility (motivation, means, cognitive and technological process) precisely paralleled the 
qualitative aspects of mobility in our own species—that is, that dispersal of this sort was 
intentional, involving goal‑directed thought and action and reliant on technological adap‑
tations to long‑distance maritime travel, comparable to the other examples of mobility dis‑
cussed in the preceding and succeeding chapters. If they are correct, and oceans have always 
been facilitators of mobility in Homo rather than inhibitors of it, this would have major, 
revisionist implications for how we understand human evolution and the archaeology of 
the Paleolithic; not only for understanding how and when modern strategies of mobility 
and migration developed in our genus, but also for broader models of the emergence of 
the package of neurosocial traits that we collectively characterize as “modern behavior.” For 
example, if H. erectus were engaging in behaviors of this sort in Southeast Asia a million 
years ago, our overall conception of the behavioral suites and capacities (including capacity 
for language) of that species would necessarily have to be reevaluated.

It is not clear, however, that this assumption—that the cognitive, social, and ecological 
patterns driving over‑water movement in all species of Homo are identical—is warranted 
(see now Gaffney 2021). Choosing between oceans as inhibitors of mobility versus facili‑
tators of it, is then of enormous importance; but assessing whether or not the assumptions 
of the deliberate transmaritime mobility model are warranted is rendered intractable by the 
nature of the problem. In particular, evaluating the motivation driving intrinsically unre‑
coverable and extremely rare behavior, deep in the Pleistocene and with little or no material 
correlates, is prodigiously challenging. 

I have argued elsewhere, from a number of perspectives, that the forces driving and 
circumstances surrounding transmaritime dispersal by archaic hominin taxa should not be 
understood as homologous to intentional over‑water migration in our own species (e.g., 
Leppard 2014, 2015a, 2015b; cf. Dennell et al. 2014; Gaffney 2021). Here, I build on 
and develop a previous argument (Leppard 2015b), approaching the problem via spatial 
analysis of the data for maritime dispersal in Homo. First, I briefly review (1) the data that 
are held to be indicative of transmaritime mobility by hominins and (2) modes of dispersal 
for mammals in general, highlighting the difference between deliberate and “sweepstakes” 
dispersal. I then evaluate these data within their paleogeographic, paleohydrological, and 
paleoenvironmental contexts, attempting to identify patterns that might be indicative of 
this mobility representing either deliberate or sweepstakes dispersal. I suggest that key dif‑
ferences between the environmental and geographic contexts of archaic hominin and mod‑
ern human dispersal events indicate that it is unlikely that they were comparable in terms of 
motivation and mechanism. I conclude by highlighting the implications of this observation.

The Ocean as Barrier to—or Facilitator of—Movement?

The majority of scholarship regarding the distribution of various hominin species during 
the Pleistocene has explicitly or implicitly understood large water barriers to have been 
impediments to movement (e.g., Boivin et al. 2017; Dennell 2009; Gamble 2003). These 
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impediments—along with those offered by mountains, deserts, and the higher latitudes—
are held to explain the directionality and restriction of out‑of‑Africa dispersal, with archaic 
hominins confined to Eurasia below about fifty degrees north (depending on the glacial‑in‑
terglacial cycle). Only with the advent of our own species were these last, substantive eco‑
geographic barriers—salt water and extreme cold—overcome with the colonization of the 
Americas and Australia, along with high‑altitude and high‑latitude adaptations. This gen‑
eral model is now subject to critique (Bednarik 2003, 2014; Runnels 2014; Runnels et al. 
2014a; Simmons 2012, 2014), with this critique fueled by apparent evidence for maritime 
dispersal prior to the appearance of our own species (now at perhaps 400,000 to 300,000 
years ago; Hublin et al. 2017) and, in particular, prior to the appearance of anatomically 
modern members of that species.

Before reviewing this evidence, it is important to briefly emphasize the role that paleo‑
geographic reconstruction plays in this debate (and will play in this chapter). Over the 
course of the Quaternary, the planet has oscillated between glacial and interglacial periods. 
Because of the capture of liquid water in polar icecaps during glacials, sea levels during 
glacial periods were much lower than during interglacials (Lambeck and Chappell 2001). 
Many of the fringing islands of the Afro‑Eurasian megacontinent are on continental rather 
than oceanic crust; accordingly, many were united by falling sea levels with the mega‑
continental landmass during glacials, facilitating biotic exchange. However, a number of 
factors further complicate this, including: (1) that not all glacials witnessed comparable 
levels of eustatic drawdown, glacials being of differing severity; and (2) that isostatic crustal 
rebound from ice‑sheet loss, and the highly dynamic geotectonic nature of various parts of 
the Afro‑Eurasian fringe (i.e., Island Southeast Asia, the Aegean), combine to render locally 
specific calculations of insularity frustratingly inexact. Suffice it to say that hominin skeletal 
or artifactual material from what is currently an insular landmass does not necessarily imply 
over‑water dispersal. Attention to local paleogeographic specifics is vital when considering 
what does, and what does not, constitute evidence for maritime (as opposed to cyclically 
terrestrial) dispersal.

Northwest Eurasia: Gibraltar, Bab‑el‑Mandeb, and the Balkans

Understanding the likelihood of transmaritime dispersal in Northwest Eurasia is compli‑
cated by the geography of the African plate’s interactions with tectonic units to the north 
and northeast. For the duration of the existence of the genus Homo, the only terrestrial 
route out of (or indeed back into) Africa has been via the Sinai (Figure 15.1); but the 
proximity of Africa to Eurasia at both the Straits of Gibraltar and Bab‑el‑Mandeb (“Gate 
of Tears”) between the Horn of Africa and Yemen has meant that these straits have featured 
substantially in discussion of hominin exit routes from Africa. The complicating factor is, 
of course, that archaeologically visible presence of hominins in—for example—Iberia or 
Arabia (both in fact home to early extra‑African hominin populations) could as equally well 
be explained by dry‑shod, if roundabout, dispersal via Sinai. Bab‑el‑Mandeb is often men‑
tioned in passing as a potential dispersal route (e.g., Abbate and Sagri 2012:4–5; Dennell 
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2003:435; Mithen and Reed 2002; Tchernov 1992:116–117; but Petraglia 2003:169–170 
for a sensible and critical commentary), although this discussion may in part be premised 
on the assumption that the terrestrial connection at the foot of the Red Sea lasted until the 
Plio‑Pleistocene, which is not correct (Fernandes et al. 2006; cf. Bailey 2009). The well‑at‑
tested and early hominin presence in Iberia (Carbonell et al. 2008; Toro‑Moyano et al. 
2013) has similarly suggested to some the possibility of trans‑Gibraltar maritime dispersal 
(for a review, see O’Regan 2008), although when it comes to the Atapuerca hominins them‑
selves scholarship is laudably circumspect on assigning a maritime route.

Figure 15.1. Contexts of possible over‑water hominin dispersal in Northwest Eurasia, 
with sites and locations mentioned in the text and modern sea level depicted. Note that, 
because Lefkada/Leukas has definitely been connected to the mainland during glacials, 
Middle Paleolithic sites on it are not depicted. Sites on the other Ionian Islands after 
Ferentinos et al. 2012.
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With regard to evidence for maritime dispersal elsewhere in the Mediterranean, the 
archaeology is arguably clearer, but the paleogeography less so, and here the Balkan Pen‑
insula and the islands between it and Anatolia loom large (Figure 15.1). Claims for an 
archaic hominin presence on islands that almost certainly remained separated from the 
Afro‑Eurasian mainland since 5.33 million years ago were made by Chelidonio (2001) 
and Kopaka and Mantzanas (2009), for Melos and Gavdos respectively. It was, however, a 
high‑profile project on Crete, an island similarly resolutely insular over the Plio‑Pleistocene, 
which made more substantial claims for colonization of the insular Aegean by premodern 
hominins. Strasser and colleagues (2010, 2011) reported a series of surface assemblages 
from the Plakias region of the island that contained chipped stone artifacts that might 
reasonably be interpreted as belonging to an Acheulean (i.e., a Lower Paleolithic) industry. 
Subsequent to this, comparable finds have been reported from elsewhere on Crete (Runnels 
et al. 2014b) and Cyprus (Strasser et al. 2016; Moutsiou 2021), as well as Rodafnidia on 
Lesvos (Galanidou et al. 2016a). In addition to material assigned to the Acheulean on mor‑
photypological grounds, chipped stone artifacts in a Mousterian Middle Paleolithic tradi‑
tion—and usually associated with H. neanderthalensis or heidelbergensis—are reported from 
Naxos (Carter et al. 2014; supported now by infrared stimulated luminescence dates; Carter 
et al. 2019), in the central Aegean, as well as from the Ionian Islands, on the western side of 
the Balkan Peninsula (Ferentinos et al. 2012; Galanidou et al. 2016b). Here, the majority 
are reported from Lefkada/Leukas, which has often been conjoined with the mainland, but 
surface finds are also reported from Kefalonia and Zakynthos.

How do we begin to parse this complex situation? I return to the topic below, but a 
good starting point for now is close attention to the paleogeography. Rodafnidia provides 
excellent evidence for an Acheulean tradition with associated absolute dates: but Lesvos has 
been cyclically connected to the Anatolian seaboard during glacials, so this is inadmissible 
as evidence for maritime dispersal. Naxos, too, in several paleogeographic reconstructions 
of the Aegean during severe glacials (i.e., Lykousis 2009) is joined to the continental land‑
mass. The presence of Mousterian technology at Stélida may, then, be more parsimoniously 
explained as an outcome of terrestrial dispersal during a severe Middle Pleistocene glacial 
(e.g., Marine Isotope Stage, or MIS, 12). Crete (and also Gavdos) appears to have been 
truly insular since the in‑filling of the Mediterranean basin after the Messenian Salinity 
Crisis at the end of the Miocene, and the Ionian Islands may have been tenuously con‑
nected to or slightly separated from the Balkan mainland (Lykousis 2009; Zavitsanou et al. 
2015; Lefkada/Leukas certainly was connected). That notwithstanding, much of the central 
Aegean could have been reached terrestrially.

The temporal resolution of the data is also a concern. With Naxos and Lesvos removed, 
all the remaining artifacts are surface finds, dated by morphotypological characteristics. This 
is clearly problematic in that the technological choices that determine morphology are not 
always intrinsically chronologically diagnostic (or, indeed, diagnostic to species, and recent 
claims for very early Homo sapiens presence in the Aegean further muddy the waters in terms 
of hominins responsible for Middle Paleolithic assemblages [Harvati et al. 2019]). Strasser 
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et al. (2011) purported to date the artifacts by their association with uplifted (and dated) 
geological deposits, suggesting that they should be considered at least 110,000 years old, but 
Sakellariou and Galanidou are not convinced by the method (2016) and, in any case, a date 
of this sort could support a Middle Paleolithic just as well as a Lower Paleolithic attribution. 
Regardless, the dates on this material should be considered open to revision, especially as 
Sakellariou and Galanidou (2016) would rather interpret the Plakias material—simply on 
morphological and technological criteria—as Middle Paleolithic, and similarly Papoulia 
(2017) sees the majority of the data fitting more comfortably within a Middle Paleolithic 
tradition. With the suspect evidence pared away, then, we are left with a body of data that is 
nonetheless suggestive of a Middle Paleolithic, and potentially late Lower Paleolithic, pres‑
ence on potentially two insular landmasses: Crete, and the paleo‑Ionian islands. 

Southeast Asia: Across the Wallace‑Huxley Line

Data suggesting transmaritime dispersal in tropical Southeast Asia (referred to as Island 
Southeast Asia, or ISEA) are more persuasive. The paleogeographic context (which I con‑
sider in more detail in the latter part of this chapter) has varied substantially over the Qua‑
ternary (Bird et al. 2005; Hall 2009, 2013; Hanebuth et al. 2011; Robles et al. 2015). 
During interglacials, as in our current one, the landmasses between the Malay Peninsula 
and Australia were decidedly insular in their organization, with the large islands of Borneo, 
Java, and Sumatra separated from New Guinea and Australia by a sea of small islands of var‑
ious geotectonic pedigrees, from the subduction‑derived Lesser Sundas in the south to the 
Philippines in the north (Figure 15.2). These islands substantially differ in their biotic com‑
position from the large islands to the west: accordingly, and reflecting that this observation 
was first made by Wallace, they are referred to as “Wallacea” (with Wallace’s line, modified 
by Huxley, the biogeographic boundary separating the Wallacean from continental faunas). 
During glacials, however, this picture changes dramatically. Borneo, Sumatra, and Java were 
highlands united into a large extension of the paleo‑Malay peninsula, known as Sundaland 
(of which the Lesser Sunda islands, crucially, were not part) and drained by a now‑drowned 
river system. The Makassar Strait between Borneo and Sulawesi, and the Lombok Strait 
between Bali and Lombok, were substantially narrower, and Sundaland reached toward 
the paleo‑Philippines—either united with Palawan (during severe draw‑down) or minutely 
separated from it by the Balabac Strait (although the Mindoro Strait, between Palawan and 
Mindoro, probably remained open). Australia, New Guinea, and associated islands were 
united in the paleo‑landmass of Sahul.

Archaeological and fossil data from east of the Wallace‑Huxley line, while not plenti‑
ful, are more reliably indicative of transmaritime dispersal than in Northwest Eurasia (Fig‑
ure 15.2). The best evidence comes from Flores, a small island in the Lesser Sundas. Here, 
from sites in the So’a Basin, hominin activity—in the form of an expedient chipped stone 
technology—can be dated to just over a million years ago (at Wolo Sege), while the nearby 
site at Mata Menge yielded comparable artifacts alongside isolated hominin teeth and a 
mandible fragment dated to 700,000 years ago (Brumm et al. 2010, 2016; van den Bergh 
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et al. 2016a). These fossils have been assigned, on a morphological basis, to the hominin 
taxon otherwise known uniquely from the Liang Bua cave on Flores, Homo floresiensis. The 
most complete fossil of this taxon, LB1, is now dated to between 100,000 and 60,000 years 
ago (Sutikna et al. 2016),1 and floresiensis remains (excepting H. luzonensis) the only skeletal 
evidence for over‑water dispersal in premodern Homo. 

Since the discovery of the Early‑Middle Pleistocene presence of hominins in south‑
ern Wallacea, there have been additional finds in central and northern Wallacea. Van den 
Bergh et al. (2016b) report the presence of chipped stone artifacts from the Talepu site in 

Figure 15.2. Contexts of possible over‑water hominin dispersal in ISEA, with sites and 
locations mentioned in the text and modern sea level depicted. Biogeographic regions 
(Sahul etc.) in italic boldface, and biogeographic boundaries as dashed lines.
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the Walanea basin of southern Sulawesi dated to between 200,000 and 100,000 years ago, 
and a comparably expedient hard‑hammer technology is noted from the basal stratum at 
Leang Burung 2 in the mountains behind Makassar (Brumm et al. 2018). To this we can 
now add new data from the insular Philippines. A metatarsal from the Callao Cave in 
northern Luzon, dated to 67,000 years ago, has a morphology that might hint at affinities 
to floresiensis, although no associated stone tools were recovered (Mijares et al. 2010), and is 
recognized as the novel taxon Homo luzonensis (Détroit et al. 2019). More recently, evidence 
of a butchered endemic rhinoceros, Rhinoceros philippinensis, in the Cagayan Valley pushes a 
hominin presence in Luzon back to 780,000–630,000 years ago (Ingicco et al. 2018). Fur‑
ther work in the Callao Cave itself has increased the size of the fossil assemblage associated 
with H. luzonensis, demonstrating that this diminutive taxon exhibits a range of primitive 
and derived features (Détroit et al. 2019).

Taking Stock of the Data

From both the northwestern and southeastern extremities of the Afro‑Eurasian landmass, 
archaeological data (albeit of variable quality) suggest limited over‑water dispersal by archaic 
hominins. These data are clearly more convincing when surface assemblages or assemblages 
comprised solely of archaeological material can be related to excavated assemblages and/
or fossil material (e.g., on Flores). Nonetheless, from across the Wallace‑Huxley Line, and 
from the fringes of the Balkan Peninsula, there is evidence for transmaritime movement in 
premodern hominins after approximately one million years ago (i.e., from the late Early 
Pleistocene onward), with this evidence apparently becoming richer after about 700,000 
years ago. 

Some scholars have suggested that these data support a revised model of hominin dis‑
persal during the Pleistocene. Rather than proving to be a biogeographic barrier to the move‑
ment of our genus, it is suggested that the evidence from the eastern Mediterranean and 
from Wallacea rather indicates that premodern hominins were well accustomed to intentional 
over‑water voyaging; and that, consequently, we must not only reevaluate our general model 
of the spread of Homo around the planet,2 but also of the cognitive/behavioral parameters of 
more archaic members of our genus (see, most recently, discussion in Barras 2018; Leppard 
and Runnels 2017; also Bednarik 2003, 2014; Runnels 2014; Runnels et al. 2014a; Simmons 
2012, 2014).3 This represents a profound challenge to the more established understanding of 
global hominin dispersal, in which bodies of water have been considered to be a constraint 
on mobility, not a facilitator of it. We are left with two choices: either we must substantially 
revise our understanding of hominin mobility during the Pleistocene; or we must nuance the 
standard dispersal model in a manner that can account for these outlying data.

A key element often overlooked in this discussion relates to qualitative difference in 
types of mobility in hominins. Proponents of the facilitationist model tend to make the 
uniformitarian assumption that over‑water mobility in archaic Homo must have been driven 
by the same factors that drives over‑water dispersal in our own species: that as our own 
species makes complex, strategic, technologically advanced plans for maritime mobility, so 
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must more archaic humans. It is not clear if this was necessarily the case, however. If we 
could demonstrate that a type of occasional transmaritime mobility was prevalent in archaic 
hominins that did not necessarily imply the series of interrelated cognitive and social tasks 
we closely associate with behavioral modernity, we need not abandon our overall model of 
(1) islands as biogeographically restrictive and (2) modern humans as uniquely evolution‑
arily equipped to overcome such restrictions. What forms would such mobility take? And 
which paleogeographic contexts would facilitate or militate against it?

The Paleogeographic Contexts of Overwater Dispersal in Homo

Modes of Dispersal in Terrestrial Mammals

Not unreasonably, we are used to understanding our actions, and those of our ancestors, as 
informed by thought, reflection, data gathering, consultation, and planning. If we (or they) 
cross a water barrier—or travel any long distance—it is because we or they intended to do 
so; presumably, because some good would thereby accrue to us, or some negative effect be 
mitigated. This highly anthropocentric view, however, only captures one possible dimension 
of mobility. I have reviewed the range of dispersal modes in terrestrial mammalian taxa at 
length elsewhere (Leppard 2015b), and here will only summarize briefly, before moving 
on to assess whether the paleogeographic contexts of maritime dispersal in archaic Homo 
support or do not support a model of intentional, strategic dispersal. Suffice it to say that 
such deliberate action is not the only means by which mammals (indeed, organisms more 
generally) cross biogeographic barriers. Far more common over evolutionary time, and with 
profound evolutionary effects, is sweepstakes dispersal.

Sweepstakes dispersal (Simpson 1940; also now Long Distance Dispersal, or LDD; 
Nathan 2005, 2006; also “waif ” dispersal) involves an organism crossing a biogeographic 
barrier in a stochastic fashion. In normal circumstances, the organism would be unlikely to 
cross the barrier, or to survive a crossing: but, given enough time and situational possibility, 
intrinsically rare, chance crossings occur. Nathan and Nathan (2014:153) refer to “very low 
probabilities and innumerable trials,” and this eloquently captures the ultimate inevitability 
of unlikely events over huge timescales. Unlikely LDD events vary across taxa: they might 
include improbably long‑distance seed dispersal; a migrating bird with fertilized eggs blown 
far off course; fish transported between usually unconnected river systems during flood; or 
a terrestrial vertebrate surviving being washed out to sea. Part of the problem in ascribing 
evolutionary agency to outlier dispersal phenomena such as this lies in observer bias: it is 
clearly difficult to observe intrinsically highly rare events, and this can drive skepticism 
regarding their existence at all. Nonetheless, molecular phylogenies make it clear that these 
events do occur, that their evolutionary impact (as engines of allopatry) is prodigious, and 
that they happen to primates, as well as mammals more generally (Ali and Huber 2010; Kay 
et al. 1997; Loss‑Oliviera et al. 2012; Schüle 1993). 

In the absence of flight and brine‑tolerance, and with high energetic demands, modes 
of sweepstakes dispersal open to other taxa are largely unavailable to large primates, which 
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are quite poor candidates for LDD. One possibility, however, is rafting. Various processes 
on the earth’s surface can lead to the oceanic deposition of floating material. Inadvertent 
transport on such material is a major driver of LDD (for review, see Thiel and Gutow 2005a, 
2005b; Thiel and Haye 2006; references in Fraser et al. 2011; Gillespie et al. 2012); rafting 
is, for example, the assumed mode of dispersal for the New World monkeys (Loss‑Oliviera 
et al. 2012). There is no genetic data to support raft dispersal in the Hominidae (the great 
apes), but this itself hints at the difficulties in observing LDD events: molecular recon‑
struction of phylogenies clearly relies upon extant genetic material, which in turn requires 
that dispersing populations survive over evolutionary time to allow for genome sequencing. 
However, the rarity of such events, multiplied by (1) the rarity of a K‑selected organism sur‑
viving such an event and (2) the rarity of successful establishment of a population surviving 
to the present makes LDD intrinsically difficult to observe. In short, sweepstakes events 
in large primates should theoretically be possible (and proportionally more so over longer 
periods of time), but extremely rare and almost impossible to detect (Dennell et al. 2014; 
Leppard 2015b; Leppard and Runnels 2017).

With that said, there are certain environmental configurations that should militate for 
and against such dispersal (cf. Thiel and Gutow 2005a). Coastal geographies that increase 
rather than decrease the chance of terrestrial stranding favor LDD, such that densely spaced 
archipelagos and peninsulas are better contextual candidates, whereas unintended coastline 
which opens onto open ocean is much less favorable. Hydrological dynamics also have a 
role to play, both riverine and oceanic: riverine, to transport vegetation mass downstream 
to coasts; and oceanic currents that flow toward, rather than away from, neighboring land‑
masses. Oceanic and riverine flooding may also be advantageous, as may be the presence of 
cyclones (to dislodge and move vegetative mats). Warm seas are conducive, to prevent or 
prolong the onset of hypothermia in the organism (cf. Anderson 2018), as is the presence 
of vegetation, especially trees rather than grasses. Finally, large and established source pop‑
ulations of would‑be dispersing organisms also increase the chances of LDD: clearly, other 
factors being equal, the more members of a species there are roaming a given patch over a 
greater period of time, the more opportunity for rare stochastic events to occur.

Spatial Patterning in Pleistocene Data

The best evidence of transmaritime dispersal in archaic Homo (the caveats noted above not‑
withstanding) come from Wallacea and the circum‑Balkans, although the Straits of Gibral‑
tar and Bab‑el‑Mandeb are also sometimes invoked as possible dispersal avenues. I now 
address the following questions: To what degree do the paleogeographic, paleohydrologi‑
cal, and paleoenvironmental contexts of these dispersal events parallel or diverge from one 
another? And what might this indicate about the nature of that dispersal?

1. These contexts are all either on continental shelves (e.g., the Balkans to the Ionian 
Islands; Borneo to Palawan), or across narrow submarine troughs to neighboring conti‑
nental shelves (e.g., Palawan to Mindoro; Borneo to Sulawesi). There are no instances of 
possible dispersal from the continental shelf to truly oceanic islands (i.e., islands that form 
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on oceanic crust via convection in the upper mantle driving hotspot formation); for exam‑
ple, from western Africa to the Cape Verde Islands, or from eastern Africa to the Seychelles.

2. These contexts are constrained between approximately 10 degrees south and 40 
degrees north; in terms of climatic zones, the tropics and subtropics. As Anderson notes 
(2018), this has a series of implications, one of which is that seas maintain relatively high 
year‑round temperatures. Indeed, under interglacial conditions, the seas of ISEA are the 
warmest on the planet, maintaining mean annual sea surface temperatures of 28–30 degrees 
Celsius (Anderson 2018:227–228), although during glacial maxima this would fall to per‑
haps 25–29 degrees Celsius. The Mediterranean would be cooler, especially during gla‑
cials—but still substantially warmer than unenclosed seas at comparable latitudes. 

3. Again, as Anderson emphasizes, this latitudinal constriction has implications in 
terms of vegetative cover, and in particular the presence of forests in both contexts. Glacial 
Sundaland seems to have been home to large expanses of tropical forest interspersed with 
tropical savannah (Bird et al. 2005), and home to a range of bamboo taxa (Anderson 2018). 
Wang et al. (2009), for example, report an LGM (Last Glacial Maximum) predominance of 
bamboo and fern pollen from a core near the mouth of the North Sunda River (see below). 
The glacial Mediterranean (interpolating from pollen cores that reflect vegetative cover at 
the LGM and MIS 6, but which arguably provide decent proxies for earlier glaciations) 
seems to have witnessed range expansion of Pinus at the expense of deciduous Quercus 
(Roucoux et al. 2011; Pickarski et al. 2015), although to what extent this expansion pre‑
vailed in now‑submerged (thus: low‑elevation) environments is less clear.

4. These contexts are associated with embayments and highly interdigitated coastlines. 
This is illustrated in Figures 15.3 and 15.4. The Aegean relies on the reconstruction of Lyk‑
ousis (2009); because it is so tectonically dynamic; the reconstruction of Wallacea derives 
from LGM models (which essentially involve relying on the current 120 m isobath; Voris 
2000), but we might suppose more severe glacials to have exacerbated the trends observed. 
In Wallacea (Figure 15.3), the straits of (from north to south) Mindoro, Balabac, Makas‑
sar, and Lombok would all be reduced to gaps of around or less than 20 km (including 
emerged mid‑strait islands in the Strait of Mindoro). The Sulu Sea would be almost entirely 
enclosed, as would the Celebes Sea, with its southern extension into the Makassar Strait 
almost enclosed at its southern end. The Flores Sea would also be substantially enclosed, 
and with Flores itself probably united with the islands to the east. During severe glacials, the 
Sape and Alas straits may also have been closed (although not the Lombok Strait). 

In the Mediterranean and Red Sea (Figure 15.4), the Straits at Gibraltar and 
Bab‑el‑Mandeb would be narrowed, possibly with intervening islands in Bab‑el‑Mandeb. 
More interesting is the circum‑Balkan situation, where models differ substantially. Interpre‑
tations range from Zakynthos, Kefalonia, and Ithaka being united in a larger barrier island 
minutely separated from Lefkada/Leukas, which forms an extension of the mainland (e.g., 
Ferentinos et al. 2012:Figure 7; and Zavitsanou et al. 2015:Figure 4), to a tenuous connec‑
tion from this barrier island to the mainland (e.g., Sakellariou and Galanidou 2016:Figure 
22.7), to the entire archipelago completely incorporated into the Balkan landmass (e.g., 
Lykousis 2009:Figure 5; this is the maximalist reconstruction adopted in Figure 15.4). 
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Figure 15.3. Reconstruction of the paleogeography of ISEA during a moderate glacial. 
After Voris 2000 and Hall 2011. Stars indicate Lower and Middle Paleolithic sites noted 
in Figure 15.2.

Whichever model is correct (and this depends in large part upon the relevant MIS), either 
the Ionians would be connected to the continent via Lefkada or they would form a barrier 
island to a highly enclosed Gulf of Patras; in both cases we are dealing with a highly enclosed 
embayment. In the Aegean, Crete remains insular—but forming a huge barrier landmass to 
a massively reduced Aegean, almost enclosed at its western extremity by the unification of 
Kythera and Antikythera into a peninsula (with the Antikythera Strait less than 10 km) and 
by paleo‑Karpathos at its eastern extremity. 

5. This altered glacial paleogeography would have reconfigured in comparable man‑
ners the hydrological systems in both ISEA (especially Sundaland) and in the eastern Medi‑
terranean, especially in the Aegean. In ISEA, the existence of paleorivers on the Sunda shelf 
during eustatic drawdown has been known since Molengraaff (e.g., 1921; now Voris 2000). 
The largest of these rivers would have been the North Sunda, or Molengraaff River, draining 
parts of Sumatra and western Borneo and emptying northward into the South China Sea 
somewhere beyond Natuna Island and south of the Spratly archipelago. A second major 
river system would have flowed from west to east under what is now the Java Sea, draining 
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Sumatra, Java, and Borneo and debouching into the Flores Sea. Both of these would have 
been substantial drainages, transporting large amounts of sediment and vegetative detritus 
from their watersheds into the South China and Flores Seas. In the Aegean the situation 
is less clear, but modeling of severe glacial drawdown suggests the presence of large lakes 
in what is now the northern and central Aegean. The major westward‑flowing Anatolian 
rivers (the Cayster/Küçük Menderes, Meander/Büyük Menderes, and Hermos/Gediz) and 
the major rivers of the north Aegean (the Strymon/Struma and Axios/Vardar) would have 

Figure 15.4. Reconstruction of the paleogeography of the Balkan and Aegean during a 
severe glacial (e.g., MIS 12). After Lykousis 2009. Note that reconstructed rivers (dashed 
lines) are fully hypothetical. Dashed box indicates the Ionian Islands, whose insularity 
during severe glacials is debated. Stars indicate possible Lower and Middle Paleolithic 
sites noted in Figure 15.1.
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debouched into these, but then potentially might have continued flowing south toward the 
paleo‑Aegean coastline, by this point united into very large drainages. 

6. Modeling oceanic paleo‑currents is challenging, but withdrawal of global sea level 
to the 120 m isobath or below during glacials would, in both contexts, have reconfig‑
ured some aspects of planetary oceanic circulation. In the enclosed basin of the glacial 
paleo‑Aegean, influx from major Anatolian and Balkan rivers, lessened surface evaporation 
(under cooler conditions), and eddies would have governed the dynamics of waterflow. The 
situation in ISEA was likely more dynamic, and we can tentatively better grasp probable 
changes under glacial conditions. The reason for this is that the Indonesian Throughflow 
(ITF)—the movement of warm Pacific water through ISEA into the Indian Ocean (Sprin‑
tall et al. 2009)—operates under both glacial as well as interglacial conditions. Considerable 
volumes of seawater are transported in this manner, with the main flow being from the 
Celebes Sea via the Makassar Strait into the Flores Sea (where the shallow Dewakang Sill 
prohibits southward progression of deeper, colder water) and then through the gaps in the 
Lesser Sundas; there is also a secondary flow from the Molucca Sea into the Banda Sea. The 
general directionality of ocean flow in Wallacea is, then, from north to south, with current 
strength in the straits (Makassar, Lombok, and Ombai) exacerbated by constriction. During 
eustatic drawdown—even if under glacial conditions the Pacific/Indian temperature gradi‑
ents were less severe—flows in the Makassar Strait (as well as the inter‑Lesser Sundas) would 
have been even stronger, drawing vast amounts of water from the Celebes Sea and southern 
Philippines into the Flores Sea.

7. Finally, both these contexts of potential dispersal are on the fringes of ranges with 
long‑established hominin populations. The presence of Javan erectus in Sunda now dates to 
perhaps 1.6 to 1.2 million years ago (Broadfield et al. 2001; Kaifu 2017; Matsu’ura et al. 
2020), although data from Shangchen (Zhu et al. 2018) might now push an “early Homo” 
(sensu Scardia et al. 2020) East Asian presence back to at least 2 million years ago. In the 
Mediterranean, the earliest fossil dates remain those from Iberia: at Atapuerca, also around 
1.2 or 1.1 million years old (Carbonell et al. 2008), but with contemporaneous or possibly 
older dates reported from Orce in southern Iberia (Toro‑Moyano et al. 2013) and now from 
southern France (Michel et al. 2017). Closer to the Balkans, however, chipped stone assem‑
blages without accompanying hominin fossils have been dated comparably, from around 
1.6 to 1.4 million years ago (at Pirro Nord in Italy and Kozarnika in Bulgaria; Arzarello et al. 
2015; Sirakov et al. 2010). Accordingly—and here deliberately avoiding debates about spe‑
cies attribution, refugia, and/or colonization and localized extinction cycles—we are secure 
in positing an archaic hominin population in the northern Mediterranean littoral at about 
1.5 million years ago. Accordingly, there is quite a substantial time lag between initial arrival 
of hominin populations and instances of dispersal in both contexts. Where we have radio‑
metric dates (ISEA), this time lag is upward of perhaps 200,000 to 400,000 years or more, 
if there is a pre‑Javan erectus presence that is invisible in the record; in the Mediterranean, 
where we do not have radiometric dates, but arbitrarily assigning a late Lower or Middle 
Paleolithic date, upward of perhaps 500,000 years.
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Paleogeography and Sweepstakes Dispersal in Homo

Based on what we know about the likely geographic and environmental contexts of over‑
water mobility in archaic Homo, and knowing what ecogeographic contexts facilitate or 
inhibit sweepstakes dispersal, how likely or unlikely is it that the Wallacean and circum‑Bal‑
kan data are indicative of sweepstakes (as opposed to deliberate) dispersal? In the absence of 
a full review of all available paleoenvironmental data (beyond the scope of this chapter, but 
an important future project), any answer must necessarily be impressionistic and tentative. 
Nonetheless, in general there is a good correlation between the contexts of over‑water dis‑
persal in premodern hominins and environments that would promote sweepstakes events. 
Glacial Wallacea and Sundaland were separated at several points by only very small gaps, 
with these gaps interspersed by large, warm embayments (the Sulu, Celebes, and Flores 
Seas). Into these constrained waterways large rivers flowed, bringing terrestrial sediment 
but also floating vegetation, all derived from a landscape with an established population of 
Asian H. erectus, and possibly earlier hominins. This is, in general terms, an environment 
which would be expected to enable over‑water LDD/waif dispersal in K‑selected taxa.

It is further interesting to note that the most likely axis of entry across the Wallace‑Hux‑
ley line lies in the north, being the Borneo‑Palawan‑Mindoro route (crossing the narrow 
straits at Balabac and Mindoro), where there is now evidence for an early Middle Pleisto‑
cene hominin presence in Luzon (Ingicco et al. 2018). Sulawesi and Flores (admitting that 
the dates on Flores are about 300,000 years earlier: but the Cagayan Valley is unlikely to 
represent the earliest hominin infiltration to Luzon) lie downcurrent from the Philippines 
on the Indonesian Throughflow. Are we perhaps grasping the faintest wisps of sweepstakes 
dispersal into the Philippines, followed by subsequent waif dispersal southward along the 
Indonesian Throughflow? At this point it is impossible to say, but downcurrent drift from 
the north is a more likely means of arriving on Flores, as opposed to unintentional embar‑
kation from the Bali coast (most likely to end up in the middle of the Indian Ocean), and 
there is support for waif dispersal dynamics in non‑hominin vertebrate taxa (e.g., stegodons, 
varanids, and murids) in a north to south direction in Wallacea (Turvey et al. 2017).

The situation in the Mediterranean is comparable, if on a smaller scale and in cooler 
conditions. As demonstrated in the review of the data, the best evidence for archaic homi‑
nin transmaritime dispersal in the Mediterranean comes from the Ionian Islands and Crete. 
Both of these would have formed barrier islands to constrained embayed seas (the Gulf of 
Patras and the Aegean respectively), embayed seas into which large rivers flowed from water‑
sheds containing pine forest. This situation is further complicated by the fact that here the 
morphotypological pedigree of the artifacts in question might be more readily associated 
with H. heidelbergensis or neanderthalensis than more archaic taxa. Neanderthals in particu‑
lar have a cranial architecture that more closely approximates that of our own species than, 
for example, H. erectus, and are often thought to have been capable of behaviors that we 
understand to parallel our own “modern” behavior (e.g., Hoffman et al. 2018; but Aubert 
et al. 2018). Might this combination of factors have promoted more active mobility than 
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in ISEA? That is, could we modify the waif dispersal model (which seems a good fit for 
ISEA and a more archaic hominin taxon) into one in which Neanderthals were capable of 
short‑distance hops to visible, large landmasses under optimal conditions for such behavior, 
taking advantage of their more substantial capacity to model long‑term risk and reward? 
The short answer is that this is currently unclear; here, it is for now only necessary to note 
that, in the Mediterranean under moderate to severe glacial conditions, a sweepstakes dis‑
persal event would be more likely in the Aegean than in the remainder of the basin.

That sweepstakes dispersal was the mechanism driving hominin dispersal into Walla‑
cea is supported by the fossil evidence, which might indicate the operation of specifically 
insular evolutionary processes. While H. floresiensis remains contentious, it increasingly 
finds support as a valid taxon (Baab et al. 2016; Argue et al. 2017), and in this context the 
recovery of further Pleistocene hominin fossils from the So’a Basin and H. luzonensis from 
the Callao Cave might be considered suggestive of a wider Wallacean distribution of one or 
more small hominin species (van den Bergh et al. 2016a; Mijares et al. 2010). This is poten‑
tially illuminating in that LDD events are, more generally, drivers of allopatric speciation, 
with gene flow between colonizer and source population reduced to essentially zero. For a 
variety of reasons, islands exercise peculiar evolutionary pressures on colonizing taxa, and 
one frequent outcome in large‑bodied vertebrates is overall reduction in body size once gene 
flow with source population ceases; morphological studies of LB1 suggest that H. floresien‑
sis underwent such an island dwarfing process (Bromham and Cardillo 2007; Diniz‑Filho 
and Raia 2017). If dwarfed archaic hominins characterize the Pleistocene Wallacean fauna, 
this evolutionary process could only have occurred in a situation with no gene flow across 
the Wallace‑Huxley line.4 In the Mediterranean, absence of fossils or excavated contexts 
precludes any comparable speculation; although it should be highlighted that, even in our 
own species, the Mediterranean appears to have been a barrier to gene flow in the immediate 
aftermath of the LGM (e.g., van de Loosdrecht et al. 2018).

Conclusions: Variability in Hominin Maritime Dispersal

In explaining the presence of archaic hominins in Wallacea, and their possible presence on 
Crete and the Ionian Islands, we can either overturn established and powerful explanatory 
systems or we can nuance them by recognizing that hominin mobility can take a range of 
forms. From the principle of parsimony, the second option is more attractive. It becomes 
increasingly so when we consider from where and when good evidence for over‑water dis‑
persal in Homo is derived—that is, from paleogeographic contexts that should be amenable 
to sweepstakes, LDD, or waif dispersal. The likelihood of such dispersal in hominins, as in 
other large mammalian taxa, remains extraordinarily rare: but, given the right concatena‑
tion of circumstances, a big enough source population, and enough time, we would expect 
sweepstakes dispersal to occur in Homo. The fact that our best evidence for transmaritime 
movement in our genus comes from two such ideal contexts might well be considered unco‑
incidental (as Dennell et al. 2014 conclude).

By contrast, maritime dispersal in our own species provides a stark (and, in terms of 
process, illuminating) contrast. Since the arrival of modern humans in Sahul, there is evi‑
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dence for modern human maritime dispersal, which is global, latitudinally broad, coastal, 
transpelagic, rapid, multidirectional, and almost ubiquitous. This is substantially and qual‑
itatively different from limited transmaritime mobility in more archaic taxa. “Maritime 
dispersal” then, becomes a hugely variable and taxon‑specific phenomenon, in that qual‑
itatively distinct types of maritime dispersal seem to correlate with species. In our own 
species, such mobility is most often deliberate, involving a cluster of intertwined cognitive, 
social, and technological processes closely tied with emergence of other aspects of behavioral 
modernity. Reviewing the paleogeographic contexts of maritime dispersal in more archaic 
hominins suggests that, over the evolutionary history of our genus, other types of transmar‑
itime mobility have had a more prominent role to play.
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Notes

1.	 I ignore here the controversy surrounding the attribution of LB1 and comparable fossils 
to this taxon. See Argue et al. (2017) for a recent review. 

2.	 Recent attempts to argue for an American Lower Paleolithic have been met with justifiably 
substantial skepticism (Braje et al. 2017), and I gloss the issue here.

3.	 It should be emphasized that much of this discussion revolves around Mediterranean 
scholarship: ISEA scholarship has approached the dispersal issue in a more nuanced and 
agnostic fashion; e.g., Dennell et al. 2014.

4.	 In general, while the Wallacean fauna clearly diverges from the Asian, the evolutionary 
assembly of this fauna is imperfectly understood, as is the role of sweepstakes dispersal in 
this assembly over the Quaternary. A review of non‑hominin LDD events in the Quaternary 
of the Mediterranean and ISEA would represent a useful means of further evaluating the 
likelihood of such dispersal in Homo.
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Chapter Sixteen

Homo mobilis

Interactions, Consciousness,  
and the Anthropocene

Hans Barnard

Abstract  Our ability to control our movements seems intricately connected with 
our sentience, which creates a sense of unity and continuity, both in time and in 
space, as well as a sense of urgency to keep the individual functional, whole, and 
safe. These phenomena are often approached as exclusive functions of the brain; a 
problematic hypothesis, as a brain is as ineffective without a body and its senses 
as a body is without a brain. The relevant output of the brain, irrespective of 
what may or may not go on inside it, is control over our movements. The body 
of living animals, including humans, maintains a central platform identified as 
sentience, which integrates the often complex input and decides on a course of 
action. Movements connect individuals in the creation of signs and symbols, but 
also at a physiological level as illustrated by contagious laughter and yawning, 
mirror neurons and the related motor theory of speech perception. At a larger scale 
this may translate into a group of social animals developing a common sense of 
cohesion by moving across the landscape, most clearly when dancing, marching, 
or on a pilgrimage.

When asked to participate in the conference at the basis of this volume, I initially 
responded that my scholarly interest had shifted from the movement of people in 

the past (Barnard and Duistermaat 2012; Barnard and Wendrich 2008), to what I think 
is the vital importance of our ability to move in a controlled fashion for our being in the 
world. Reflected in a single sentence, and explained in some detail below, I argue that in 
bilateral symmetric living beings sentience, and ultimately consciousness, evolved as a plat‑
form integrating sensory input and establishing motor responses. Prudently invoking the 
theory of recapitulation—summarized as “ontogeny recapitulates phylogeny” (Foster 1994; 
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Medicus 1992)—it can be proposed that the movement of individuals or groups of people 
across the landscape likewise creates physical phenomena and mental abilities that may oth‑
erwise not arise. Such movement similarly has significant, long‑term consequences for our 
social and physical environment (Leppard, this volume).

This chapter is not meant to be an interpretative conclusion to the volume in hand, 
but rather aims to widen the subjects of motility, movement, and mobility beyond a narrow 
archaeological or anthropological focus. Archaeology is fundamentally a multidisciplinary 
field of research in which archaeological and anthropological research methods are habitu‑
ally combined with analytical techniques adapted from the natural sciences. This makes the 
discipline the most scientific branch of the humanities and the most humanistic branch of 
the sciences. Too often, however, its investigations remain confined to ancient peoples and 
cultures, and focused on temples, tombs, and treasure. It is becoming increasingly clear that 
archaeology as a discipline should spend more time and effort on public engagement (Alt‑
schul et al. 2017), not only by involving local stakeholders and the interested general public 
(Effros and Lai 2018; Jameson and Musteaţă 2019; Schmidt and Pikirayids 2016), but also 
by demonstrating that archaeological methods and theories can and should be applied to 
address contemporary issues (Arnold et al. 2012; Farrier 2020; Graves‑Brown et al. 2013; 
Harrison and Schofield 2010).

Spontaneous movement and the ability of living organisms to control their move‑
ments are fundamental to our being in the world. Aristotle states that “it is impossible to 
say that their motion [of things that move spontaneously] is derived from themselves: this 
is a characteristic of life and peculiar to living things” (Physics, Book 8, Part 4, around 300 
B.C., translated by Barnes 1991:136)—an intuitive notion elegantly demonstrated by Fritz 
Heider and Marianne Simmel (1944).1 In the more than two millennia since Aristotle it 
has been shown that our ability to control our movements and our mobility across the 
landscape are closely associated with human culture, religion, intelligence, evolution, and 
consciousness. It is thus much more than the phenomenon that is the subject of this vol‑
ume. In this chapter, I aim to unify motility (at the cellular level), movement (at the indi‑
vidual level), and mobility (at the group level) by highlighting a few aspects of the primary 
phenomenon as meant by Aristotle, including its significance for cultural versus genetic 
evolution, (human) consciousness, and (artificial) intelligence—using the game of chess as 
paradigm—and the sway of Homo mobilis.

DNA Analysis in Archaeological Research

DNA analysis seems sometimes advocated as a panacea able to provide solutions to all 
archaeological and anthropological research questions. Similar hopes were in the recent 
past expressed toward radiocarbon dating and the analysis of inorganic and organic com‑
pounds in ancient materials using methods such as X‑ray fluorescence and immunological 
or mass spectrometric techniques (Briuer 1976; Eerkens 2005; Evershed 2008; Gurfinkel 
and Franklin 1988; Hyland et al. 1990; Libby et al. 1949; Loy 1983, 1993; Malainey et al. 
1999; Mottram et al. 1999; Newman and Julig 1989; Oudemans and Boon 1991; Rainey 
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and Ralph 1966; Sears 1973; Shanks et al. 1999; Solazzo et al. 2008). Obviously, all these 
methods and techniques can provide valuable data, but because of practical and fundamen‑
tal problems their results can only be meaningfully interpreted within a larger archaeolog‑
ical or anthropological theoretical framework (Clark 2010; Diamond 2000; Downs and 
Lowenstein 1996; Fiedel 1996; Nigra et al. 2015; Killick and Goldberg 2009; Kooyman et 
al. 1992; Lambert et al. 2000; Lyman and VanPool 2009; Pollard and Bray 2007; Shackley 
2010; Shott 2010; Smith and Wilson 1992).

The human species occupies a special niche in the ecology of the world from more 
than one perspective. Worldwide we are around 7.5 billion individuals, all belonging to 
the same species (Homo sapiens). This is remarkable compared to around 250,000 individ‑
uals (<0.005%) of the three next most numerous primate species—the Bornean gibbon 
(Hylobates muelleri), chimpanzee (Pan troglodytes), and gelada (Theropithecus gelada)—and 
certainly given the fact that most of the 200–400 primate species are listed as vulnerable 
to endangered by the International Union for Conservation of Nature. The striking differ‑
ence can be explained by the unique human response to entering new environments after 
migrating across the landscape: cultural adaptation rather than speciation by genetic evo‑
lution (Boyd and Richerson 2009a; Henrich 2016; Henrich and McElreath 2003; Wade 
2009). “Cultural evolution can solve many of the same adaptive problems as genetic evolu‑
tion, only faster and without speciation” (Henrich 2016:239). A comparison, for instance, 
between the diversity of bats (another mammal with a worldwide distribution)—which 
can be a proxy for speciation (there are more than 1,400 bat species)—with the variety of 
human languages (there are between 5,000 and 7,000 living languages)—which can be a 
proxy for cultural evolution—reveals strikingly similar taxonomies.

Between 1990 and 2003 the Human Genome Project determined the sequence of 
around three billion base pairs and identified 20–25,000 genes in human DNA. Included 
in this large international project were the mapping of the genomes of the most frequently 
used laboratory organisms: Caenorhabditis elegans (a nonparasitic nematode), Drosophila 
melanogaster (fruit fly), Escherichia coli (a coliform bacterium), and Saccharomyces cere‑
visiae (baker’s or brewer’s yeast). The success of this enterprise and the greatly improved 
techniques that it generated led to an abundance of research into the genome of other 
organisms, but also revealed the fact that individual human beings are not defined by 
their genetic makeup. Although such comparisons are ultimately not very meaningful, the 
human genome appeared to be about 96–98% the same as that of bonobos (Pan paniscus) 
and chimpanzees (Pan troglodytes)—the species most closely related to humans—70–80% 
the same as in nonprimate mammals, and 40–50% the same as in birds and insects (Bovine 
Genome Sequencing and Analysis Consortium et al. 2009; Pertea and Salzberg 2010; Varki 
et al. 2008). On the one hand this should not be surprising, as all life on Earth is biochemi‑
cally analogous, with all organisms encountering similar evolutionary challenges, but on the 
other hand it leaves unexplained the fundamental differences between humans and other 
organisms, including primates, as well as between human individuals.

Evidently, the expression of genes, the conversion of genotype into phenotype, is 
greatly influenced by factors outside the genome, some of which may be otherwise biologi‑
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cal and inherited—such as the level of testosterone—while others may originate elsewhere. 
Very few human traits appear to be determined by a single gene (one example being the 
color of the iris), while the great majority, including skin color and physical appearance, 
is polygenetic or determined by a combination of genetic and other factors (Richerson 
and Boyd 2005; Schmitz et al. 2017; Varki et al. 2008). This is reminiscent of the old 
nature‑versus‑nurture debate, in which time and again our psychosocial, cultural, and phys‑
ical environment appears to be of crucial importance to our being in the world (Baines 
1985; Boroditsky et al. 2011; Carrigan et al. 2015; Ehrlich and Feldman 2003; Flegr 2007; 
Frank et al. 2008; Guerra‑Doce, 2015; Held et al. 2011; Hockings 2015; Hoffman et al. 
2015; Leach 2003; Oppezzo and Schwartz 2014; Regier and Kay 2009; Roberson et al. 
2005; Wnuk and Majid 2014), as well as our well‑being (Gros 2014; Ingold 2011; Kok 
and Fredrickson 2010; Kozorovitskiy et al. 2005; Lafferty 2006; Link et al. 2013; Lövheim 
2012; Morris et al. 1953a, 1953b; Shusterman 2012; Tuk et al. 2011). It is also becoming 
increasingly clear that our well‑being and being in the world are not solely based on human 
genes, securely stored in human DNA, but partly also on genes of microbiological origin 
(Bosch and McFall‑Ngai 2011; Cho and Blaser 2012; Turnbaugh et al. 2007). Ethnicity, 
culture, and identity are not at all properties wholly or partly embedded in our DNA (Boyd 
and Richerson 2009b; Derricourt 2005; Ehrlich and Feldman 2003; Leach 2003; Richer‑
son and Boyd 2005; Varki et al. 2009), as are eye color or physical appearance, but rather 
like clothes that are worn, tailored, and selected to fit the occasion. Indeed, in most human 
societies clothing forms a more important part of psychosocial identities than physical traits 
(Boytner 2004; Gilling 2007; Gordon 2011; Lemire and Riello 2008; McCorriston 1997). 
“To argue that social identity can be identified from DNA takes away people’s ability to alter 
who and what they are” (Mirza and Dungworth 1995:352). Instead, “cultural differences 
are biological differences but not genetic differences. . . . Cultural evolution is a type of bio‑
logical evolution; it’s just not a type of genetic evolution” (Henrich 2016:263).

What can be securely determined by comparing DNA of two or more living or 
deceased individuals is the closeness in which they are related, as discussed in detail in other 
chapters in this volume. As such, it is comparable to radiocarbon dating, which can provide 
a relatively secure age for organic materials, but it likewise shares the necessity for inter‑
pretation of the results within a theoretical archaeological or anthropological framework. 
Archaeology is the study of humanity based upon their material remains, mostly the objects 
that they used and produced, but also their physical remains. All of these materials produce 
secondary data, the most important being the context in which recovered objects were 
deposited, preserved, and ultimately found, and occasionally extending to their dimen‑
sions, form and shape, origin, production technique, material composition, radiocarbon 
age, selected stable isotope ratio, DNA profile, among many more. Objects can locally 
appear homogeneous or greatly variable; an explanation for this is not in the data per se, but 
in our interpretation of these. DNA analysis cannot readily provide answers to archaeologi‑
cal or anthropological research questions, but only adds further elements to already complex 
and multifaceted datasets (Chaubey et al. 2017; Chen et al. 2009; Weinstein 2007; Wen et 
al. 2004; Zhao et al. 2015; Gokcumen, this volume). Variability can often be explained by 
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the movement of ideas (styles that are more or less successfully imitated or emulated), the 
movement of the objects (direct trade or a side effect of trade), or the movement of people 
(mobility or migration). 

Analogous to DNA analysis and radiocarbon dating, no single analytical technique can 
replace archaeological and anthropological reasoning in the study of mobility and migration. 
Stable isotopes ratios, for instance, can provide valuable information, but it should be kept 
in mind that food and water can be transported over substantial distances, for practical, 
prestigious, or religious reasons. Examples include cereals, wine, olive oil, and garum (fer‑
mented fish sauce) in the Greco‑Roman World during the first century A.D. (Bowman and 
Wilson 2009, 2013) and the sustenance of the Wari overlords living on near‑inaccessible 
Andean mountaintops (Moseley et al. 2005). Using only stable isotope ratios, most humans 
in the modern, wealthy Western World would likely be identified as originating somewhere 
in Illinois, Iowa, Minnesota, or Nebraska where most of the corn (maize, Zea mays) that is 
present in nearly all our food is grown. Given the subject matter of the discipline, archaeol‑
ogy should claim the field of human mobility, much as it should not leave the study of the 
Anthropocene exclusively the domain of geologists (Barnes et al. 2013; Braje et al. 2014; 
Erlandson and Braje 2013; Krauss 2015; Lane 2015; Palsson et al. 2013; Pétursdóttir 2017). 
Such claims should be firmly based in all data available and combine, confront, and integrate 
as many lines of evidence as possible, including archaeological information, (art) history, 
material analysis (including DNA analysis), as well as statistical, explanatory, and predictive 
models. Models and theories, however, will not emerge from data, but only from our human 
interpretation of the facts. Scholarly research necessarily starts in facts, but equally necessarily 
needs to explain and understand these as they present themselves to us today.

Movement and Consciousness

The complexity of our humanity can likewise not be explained as the function of a single 
organ, but seems deeply rooted in our ability to move in a controlled fashion, both at an 
individual level as well as in groups across the landscape. It is often suggested that our brain 
has an all‑important function in creating our consciousness and intelligence. Around 400 
B.C., Hippocrates stated that “men ought to know that from nothing else but [from the 
brain] come joys, delights, laughter and sports, and sorrows, griefs, despondency, and lam‑
entations. . . . And by the same organ we become mad and delirious, and fears and terrors 
assail us . . . and ignorance of present circumstances, desuetude, and unskillfulness” (Adams 
1886:344). A notion repeated until modern times: “[Y]ou, your joys and your sorrows, 
your memories and your ambitions, your sense of personal identity and free will, are in fact 
no more than the behavior of a vast assembly of nerve cells and their associated molecules” 
(Crick 1994:3). Francis Crick later nuanced his statement, but others remain convinced of 
its accuracy: “There is no such thing as ‘mind.’ It ultimately reduces down to neurons firing 
and neurochemical transmitter substances flowing across synaptic gaps between neurons, 
combining in complex patterns to produce something we call mind but is actually just 
brain” (Shermer 2011:22–23).
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Only cursory macroscopic inspection, however, can sustain the impression that the 
human brain is a single entity separate from the rest of the body. It is instead a complex 
organ comprising two hemispheres—connected by the corpus callosum—the diencepha‑
lon (thalamus and hypothalamus), two olfactory bulbs, the cerebellum, pons, and medulla 
oblongata, as well as the pineal and pituitary glands. To consider this a single large organ 
or an interconnected array of smaller organs is a matter of scholarly priorities. Blood vessels 
penetrate all parts of the brain while nerve cells, including those combined into twelve 
pairs of cranial nerves, extend uninterrupted into many organs. Next to these indispens‑
able, interconnected anatomical elements, the brain can likewise not function without sen‑
sory input (Held et al. 2011; Kozorovitskiy et al. 2005; Sasakura et al. 2012). Even closer 
inspection reveals that the interface between the body and the world is equally ambiguous. 
Every day we exchange 5–10% of our body mass with gasses, liquids, and solids from the 
environment. Even a conservative 1% implies that our current material self has a half‑life of 
only 70 days. Meanwhile we mark the world with our fingerprints and footprints (Ingold 
2011:115–125), which sometimes survive in the archaeological record (Leary 2014). More‑
over, of the cells we understand to compose our self only about 30–60% are human, con‑
taining a mere 0.1–0.01% of the total number of genes present, the majority being of 
microbiological origin (Bosch and McFall‑Ngai 2011; Cho and Blaser 2012; Turnbaugh et 
al. 2007). We are truly indivisibly part of an Umwelt (Uexküll 1992), or a weather‑world 
(Ingold 2011:120), and our ability to monitor and control our movements determines our 
interactions with it (Figure 16.1).

There is thus no single part of our body responsible for our consciousness; it is a 
function of the living whole and a vital part of the systems that integrate sensory input and 
decide on our motor actions. A crude analogy would be to identify the part of an airplane 
that makes it fly. A plane will not fly without its wings, but it cannot be maintained that the 
wings make it fly as it also needs one or more engines. It is not, however, the engines that 
make a plane fly as it also needs a pilot, as well as the air that not only carries the plane, but 
also keeps the engines running and the pilot alive. All these elements are indispensable for 
the plane to get and remain airborne. “Brain processes cannot be understood by looking at 
the brain alone: in order to understand the function of the brain, we must consider embod‑
iment; we must deal with the coupling between brain, body, and environment” (Pfeifer and 
Bongard 2007:20).

Reversely, it must be recognized that the human mind can extend into inanimate 
objects (Bruner and Lozano 2014; Clark and Chalmers 1998). “Consider a blind man 
with a stick. Where does the blind man’s self begin? At the tip of the stick? At the handle of 
the stick? Or at some point halfway up the stick?” (Bateson 2000:318). By itself the blind 
man’s stick is just a stick, but it can be imbued with agency by communicating with a living 
body, including its brain and sensory organs (Figure 16.2). “The boundaries between bod‑
ies, tools, and the environment are fluid and dependent upon relationships more than mate‑
rials” (Woolford and Dunn 2014:125). Archaeological research into mobility and otherwise 
is greatly facilitated by the resulting fact that in all objects created and used by humans func‑
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Figure 16.1. Left column (a–d): The deconstruction of the boundaries we experience 
between brain, body, and the world around us. Right column (a–d): The emergence of 
sentience, consciousness, agency, and ownership out of our systems for motor control.
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tionality is intricately complimented with meaning (Bennett 2010; Hodder 2012; Ingold 
2013; Malafouris 2013). “The extraordinary stability of tools such as hand‑axes over time 
(1.5 million years) and over space (Europe, Africa, Asia) could not have been an accident, 
nor due solely to inertia. . . . When manufacturing tools, the toolmaker would be making a 
sign as well as an instrument, and he would want his sign to say the same things as had the 
tools made by his predecessors” (Tallis 2003:234).

The relevant output of the brain, irrespective of what may or may not go on inside 
it, is control over our movements, and our ability to move in a controlled fashion is at the 
basis of our knowledge and our being in the world. “Bodily movement and brain activity 
are functionally interdependent” (Wilson 1999:10) because “movement is the only way we 
have of interacting with the world. . . . All sensory and cognitive processes may be viewed as 
inputs that determine future motor outputs” (Wolpert et al. 2001:487). “Whether accom‑
panied by consciousness or not, all brain excitation has ultimately but one end, to aid in 
the regulation of motor coordination” (Sperry 1952:298–299). These processes do give rise 
to sentience and ultimately consciousness. “The function of consciousness is coordinated 
movement” (Sheets‑Johnstone 2011:377), and “the relations between moving and thinking 
are in fact quite straightforward . . . intelligence cannot be understood if we do not under‑

Figure 16.2. The interconnections between our body, environment, and culture. The 
grey background symbolizes our sentience or consciousness that arises from the interac‑
tions within this system as a whole.
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stand basic movement” (Pfeifer and Bongard 2007:25). “In the beginning, after all, we do 
not try to move, think about movement possibilities, or put ourselves to the task of moving. 
We come straightaway moving into the world; we are precisely not stillborn. . . . In effect, 
our first cognitive steps are taken by way of our movement” (Sheets‑Johnstone 2011:117–
118). Although the evocative term stillborn may only be used in English, “it may even be 
possible to say that bodily movement, transformed onto the level of action, is the very thing 
that constitutes the self ” (Gallagher 2005:9). 

All this is not to take away from the importance of the brain, but rather to demon‑
strate that a brain is as ineffectual without a body as a body is without a brain. Since the 
studies of Pierre Paul Broca and Carl Wernicke at the end of the nineteenth century, much 
research of the brain has been based on the effects of the loss of brain tissue after trauma or 
a failing blood supply. The damaged part was inferred to have controlled the function that 
was lost. There are obvious epistemological problems with this approach: a frog does not 
hear with its legs, even though it no longer jumps when startled by a sound after its legs have 
been removed. This issue is widely recognized, but the success of the method nevertheless 
allowed it to become a major source of information. “Neurology’s favorite term is / Deficit 
/ . . . / A word for every specific / Neural and mental function / Of which patients may 
find themselves deprived / Deficit / Loss / Everything that patients aren’t / And nothing 
that they are” (from the beginning of the 1986 opera The Man Who Mistook His Wife for 
a Hat, by Michael Nyman and Christopher Rawlence after a book with the same title by 
Oliver Sacks). At the end of the twentieth century Paul Lauterbur and Seiji Ogawa devel‑
oped functional magnetic resonance imaging (fMRI) into an important research technique 
allowing the visualization of blood‑oxygen‑level‑dependent (BOLD) contrast in an active 
brain. An increase in oxygen consumption is interpreted as indicative of increased activity 
directly related to the task performed. This is exactly the reverse of the earlier method and 
suffers the same epistemological issues. As it shows areas of increased activity in an already 
universally active brain, the question remains what exactly the contribution is of the newly 
active region (Libet 1985; Passingham et al. 2013; Raichle 2006). Furthermore, it has been 
shown that the necessary manipulation of raw data can result in the detection of activity in 
the brain of a dead Atlantic salmon (Gewin 2012).

Seen from a methodological distance, sentience or consciousness appear little more 
than a platform that evolved to integrate sensory input and decide on motor actions. This 
is highly unlikely to be limited to humans, primates, or even mammals (Griffin and Speck 
2004; Pompilio et al. 2006; Rowe and Healy 2014). “You have to deeply deny the evidence 
to conclude that humans alone are conscious, feeling beings who can enjoy living and desire 
to continue doing so” (Sapina 2015:288); “[T]he question is not, can [animals] reason? nor, 
can they talk? but, can they suffer?” (Bentham 1907:309). This notion seems intuitively 
accepted by psychopaths, many of which started their criminal career torturing animals 
(Cawthorne 2007; Hensley et al. 2009). “At the beginning of his reign [Emperor Domitian] 
used to spend hours in seclusion every day, doing nothing but catch flies and stab them 
with a keenly-sharpened stylus” (Rolfe 1914:345). If we accept that animals other than 
humans possess some degree of consciousness and intelligence, the question arises what 
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the minimum requirements would be. Charles Darwin wrote in On the Origin of Species 
(1859, chapter 7): “I could show that none of these characters of instinct are universal. A 
little dose, as Pierre Huber expresses it [when reporting on his research of caterpillars], of 
judgment or reason, often comes into play,” and in his last book The Formation of Vegetable 
Mould Through the Action of Worms (1881, chapter 7): “[Earthworms] do not act in the same 
unvarying manner in all cases, as do most of the lower animals; for instance, they do not 
drag in leaves by their footstalks, unless the basal part of the blade is as narrow as the apex, 
or narrower than it” (Reed 1982).

Not many creatures are generally considered “lower animals” than earthworms and 
sentience, consciousness, and intelligence without doubt evolved relatively early; I propose 
around the transition between the Proterozoic and Cambrian Periods (Figure 16.3). The 

Figure 16.3. The development of bilateral symmetric organisms and sentience (in grey) 
from the transition between the Neoproterozoic and the Cambrian Periods, around 541 
million years ago, onward.
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so‑called Cambrian explosion took place around 541 million years ago and is characterized 
by the occurrence of bilateral symmetric organisms that have a different top and bottom, 
front and back, and left and right. This arrangement appeared to be evolutionarily highly 
advantageous as different areas could specialize to perform specific tasks and the majority 
of species alive today share this basic ground plan (Smith and Harper 2013). One major 
consequence of bilateral symmetry was that the direction of motion became fixed and both 
specialized sensory and propulsion organs could evolve to control motility. Intricately inter‑
woven with this appears to have been the evolution of a system replacing some of the simple 
feedback loops between input and output with a platform integrating sensory input to 
decide on motor actions (Figure 16.1) “[Basic cognitive embodiment,] a fundamental cog‑
nitive/perceptual toolkit for tracking certain spatial properties and relations . . . is required 
for effective control of a complex active animal body” (Trestman 2013:89).

Certain animals bridge the transition between radial and bilateral symmetry. They 
revert back from the latter to the former as they mature, suggesting that bilateral symmetry 
in higher animals is an example of neoteny: the retention of juvenile features, including 
the flexibility to develop and learn. The eggs of most sea squirts (Ascidiacea) develop into 
nonfeeding tadpoles that swim around to find a place to settle. There they attach themselves 
irreversibly and turn into sessile, feeding, and sexually mature adults. In the process they 
lose not only their tail, but also the rudimentary brain that innervated it, as well as their eyes 
and equilibrium organs (Sasakura et al. 2012). We must assume that at the same time they 
also lose what little sentience they possessed. Starfish (Asteroidea) very similarly metamor‑
phosize from bilateral symmetric larvae into pentaradially symmetric mobile adults, often 
passing through a short sessile stage. Comb jellies (Ctenophora) are radial symmetric, yet 
have rudimentary sensory organs and a nerve net—all biochemically quite different from 
the nervous systems of other animals—which might be remnants of an intermediate evolu‑
tionary stage or developed independently (Moroz 2015). These examples serve to show how 
sensory, motor, and nervous systems are evolutionarily closely connected and deeply rooted 
in control over movements; “[T]hinking and moving are not separate happenings but are 
aspects of a kinetic bodily logos” (Sheets‑Johnstone 2011:xxxi–xxxii). The latter is most likely 
not just valid at an individual level, but equally for groups of animals or humans.

Human Grasp and the Game of Chess

What sets humans apart from the rest of the animal kingdom resulted from the rapid coevo‑
lution of our hands and brain that took place during the final two million years of human 
evolution (Bruner and Lozano 2014; Bruner et al. 2016; Coolidge et al. 2015; Tallis 2003; 
Wilson 1999), developments that are illustrated here with the uniquely human activity of 
playing chess (Brooks 1990). Chess has served as model for the world since medieval times 
(Ferm 2005; O’Sullivan 2012), and became the holy grail of computer engineering during 
the Cold War (Ensmenger 2012). Much has been written about the victory in May 1997 of 
IBM’s hard- and software array Deep Blue, developed in the United States, over the Russian 
former world chess champion Garry Kasparov (Brooks 2001; Campbell et al. 2002; New‑
born 2000). After these events, the game of go (wéiqí) replaced chess as the “drosophila of 
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artificial intelligence” (Ensmenger 2012; Müller 2002; Silver et al. 2016), until the victory of 
Google’s algorithm AlphaGo over South Korean professional go player Lee Sedol, at the time 
the second strongest player in the word, in March 2016 (Gibney 2016; Silver et al. 2016).

If chess is to serve as model for human intelligence, however, all aspects of the game 
should be taken into consideration. For a human player, chess requires considerable intellec‑
tual efforts, even after significant time is spent to become proficient in the game. Physically 
moving the pieces seems almost effortless (Figure 16.4), but reflects skills deeply rooted in our 
evolutionary makeup. Because the same is true for most human behavior we are convinced 
that thinking is challenging and moving trivial. “Classical artificial intelligence . . . has been 
successful at those tasks that humans normally consider difficult—playing chess, apply‑
ing rules of logic, proving mathematical theorems, or solving abstract problems—whereas 
actions that we experience as very natural and effortless, such as . . . walking, drinking from 
a glass, assembling a car from a Lego kit . . . have proved notoriously hard” (Pfeifer and 
Bongard 2007:34). This biased perspective, enhanced by the robots that surround us and 
the movies that we watch, explains why almost all attention is on the intellectual aspects of 
chess and so little on its motor components.

Figure 16.4. The hand of the author moves a piece of an alternative chess set. Our abil‑
ity to initiate and control such movements (grasp in the most literal sense) may be more 
relevant to our being in the world than our ability to appreciate and compute where to 
place the piece (grasp in a more figurative sense).
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Although computers now seem able to beat humans at chess and go, León and others 
(2014:1) remark that “although many researchers have partially studied various aspects of 
the human hand from the neuro‑physiological and biomechanical viewpoints, to date there 
has been no comprehensive characterization of the human hand function for grasping and 
manipulating of everyday life objects, mainly because of the lack of a sufficiently detailed 
and accurate tool for its simulation.” This observation was confirmed by Suárez‑Ruiz et al. 
in their report on developing a robot able to assemble an IKEA chair:

Robots can autonomously achieve a highly complex manipulation task  .  .  . working in 
an unstructured environment.  .  .  . There is still an important limitation: Although all the 
steps were automatically planned and controlled, their sequence was hard‑coded through 
a considerable engineering effort. One can envision such a sequence being automatically 
determined.  .  .  . Combining the capabilities and the framework developed here with the 
recent advances in [artificial intelligence] could lead, in the near future, to such fully 
autonomous assembly. [2018:2]

Although it is doubtlessly possible for robots to achieve fully autonomous grasping and 
manipulating movement capabilities, such as moving chess pieces or assembling an IKEA 
chair, while sentience or consciousness may not be indispensable for such activities, it 
remains unclear when this “near future” will arrive (Al‑Saedi et al. 2015; Becker‑Asano et al. 
2015; Dreyfus 1972; Matuszek et al. 2011; Randell 1982).

Our partiality toward mental as opposed to physical agility becomes evident when 
considering whether somebody with both the intelligence and the physical limitations of, 
for instance, the late theoretical physicist Stephen Hawking, would be able to play chess. 
Many are tempted to respond in the affirmative. Reversely, almost all reject the notion that 
he would be able to play tennis, even though this is also a game between two players that, 
governed by strict rules, requires both strategic insight and choreographed movements. To 
identify a chess algorithm, or the hardware that enables it, as the intelligence that controls 
the movements of the chess pieces is an oversimplification of a fundamentally more complex 
reality. Even if all the necessary anatomical and physiological components are introduced or 
restored, as could be envisioned for Hawking, this might not inevitably lead to the desired 
result. This may be illustrated by the anecdote about a patient with a broken wrist who asks 
his doctor whether it would be possible for him to play the piano after his injuries have 
healed. Upon a positive response he remarks how wonderful that would be as he was never 
able to do so before his accident. Another, less whimsical analogy is the Molyneux problem 
(Held et al. 2011; Nagel 1974; Patrick 1899; Tunstall 2011), named after its formulation 
by John Locke in his An Essay Concerning Human Understanding:

Suppose a man born blind  .  .  .  and taught by his touch to distinguish between a cube 
and a sphere.  .  .  .  Suppose then the cube and sphere placed on a table, and the blind 
man be made to see: quaere, whether by his sight, before he touched them, he could 
now distinguish and tell which is the globe, which the cube. [1690, Book 2, chapter 9]

Chess and go are old, but not quite old enough to be evolutionarily embedded. Aptitude in 
these games is the result of exaptation—the application of traits and skills for entirely differ‑
ent purposes than for the specific challenges in response to which they evolved—combined 
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with sufficient deliberate practice ensuing from a “rage to master” (Hambrick et al. 2014; 
Vandervert 2009; Winner 1996). The material substrates of the unique human development 
include increasingly complex tools (Ambrose 2001; Hodder 2012; Malafouris 2013), as well 
as increasingly meaningful artifacts (Ingold 2011; Zilhão 2007). Only about 130,000 years 
after the last Acheulean hand‑axe the first Boeing 747 airliner was built and within 30,000 
years the Périgord rock‑art and the Venus of Dolní Věstonice developed into the works of 
Pablo Picasso, Henry Moore, and all modern literary and scientific publications. Playing chess 
combines these avenues and requires strategic insight, the chess‑specific parts of which have 
to be actively learned, as well as fine motor control, which is almost entirely evolutionarily 
embedded. As with every human endeavor the two are inseparably intertwined. 

In his critical review of the optimism of his colleagues at the Massachusetts Institute 
of Technology (MIT) in achieving artificial intelligence, Hubert Dreyfus used chess as par‑
adigm for intelligence, but focused entirely on the strategic aspects of the game. “In the 
context of a game of chess, the weight of the pieces is irrelevant” (Dreyfus 1972:169). This 
ignores the various levels of movement involved in an actual game of chess and denied Drey‑
fus the opportunity to question the intelligence of machines when he was beaten by chess 
algorithm MacHack VI (MIT 1967). In a volume printed at the same institution, Lambros 
Malafouris (2013:28) acknowledges that “in implementing computational theory in the 
laboratories of artificial intelligence, it soon became manifest that, although simulations 
based on computational logic proved extremely effective in performing complex analytical 
tasks (such as running a program capable of winning a chess game), they were extremely 
ineffective in performing tasks as simple as instructing a robot to find its way out of a room 
without running into walls.” Robots, computers, and algorithms are obviously still far from 
playing chess the way humans do. They are certainly better in the strategic aspects of the 
game, but hopeless at its motor aspects. They are even farther from enjoying the game or 
becoming frustrated as they lose. The human experience is maybe best expressed by Vladi‑
mir Nabokov when he describes the fictional chess grandmaster Aleksandr Luzhin contem‑
plating his next move in an adjourned game: 

Luzhin narrowed his eyes and almost in a whisper, pursing his lips as for a careful kiss, 
emitted not words, not the mere designation of a move, but something most tender and 
infinitely fragile. The same expression was on his face—the expression of a person blowing 
a tiny feather from the face of an infant—when the following day he embodied this move 
on the board. [Nabokov 1990 (1930):122, translated by V. Nabokov and M. Scammell]

Still more aspects of chess need to be taken into account when employing it as a model for 
the world. It is, for instance, not the position of the pieces that is important, but rather 
their individual potential. After a piece is moved, the significance of all remaining poten‑
tial moves has changed and it is this continuously changing web of potential moves that 
defines a game. These moves do not exist without the pieces and neither do the pieces exist 
without their moves. “Take a knight, for instance. By itself is it an element in the game? 
Certainly not, for by its material make‑up—outside its square and the other conditions of 
the game—it means nothing to the player; it becomes a real, concrete element only when 
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endowed with value and wedded to it” (de Saussure 1959:110). Furthermore, a game of 
chess can only exist between two players. While playing, they reach out—literally as well 
as figuratively—and together create a game that could not otherwise exist. No game exists 
without the players, nor are they players without the game. Similarly, humans and human 
groups can only exist within a landscape where their movements bring them into contact 
with different environments as well as other humans, resulting in continuous psychosocial 
and cultural development.

Movement as Catalyst of History

The complex mechanisms that over long time periods resulted in specific properties at the 
individual level, such as controlled movement generating sentience as argued above, will 
have similar effects on groups of individuals encountering comparable challenges, espe‑
cially in social beings such as humans (Boyd and Richerson 2009a; Foster 1994; Gallese 
2009; Henrich 2016; Iacoboni 2009; Leach 2003; Medicus 1992). No human individual 
or human group is entirely settled or continuously mobile; we are all somewhere within 
the continuum between these two scholarly constructs. Mobile groups do not move across 
the landscape simply because they are nomads, but will stay in one place until their inertia 
is overcome by push and pull factors that make them move. Modern settled humans are 
born in one place and are educated in several others. After graduating they start a career 
in yet another place, more often than not far from both their childhood home and their 
place of professional education. They may subsequently move several times before retiring 
in a place with much sun and little taxes. Also on a daily and seasonal scale most modern 
people move significantly: they travel considerable distances from home to work and back, 
and a multitude when on their yearly vacation. Although the scale of this mobility may have 
increased over time it is not a modern phenomenon, but has been attested from the dawn 
of humanity onward. The difference between settled and mobile people, or between various 
mobile groups, is thus not as clear as it might appear upon cursory inspection (Sheller and 
Urry 2006; Wendrich and Barnard 2008).

The last two million years of human evolution are characterized by the swift coevo‑
lution of our hands and brain, resulting in the current separation of the human species 
from all other animals. Although the exact details remain elusive, partially because of a 
paucity of data, the events seem to be initiated by adaptive behavior and microevolution 
in response to climatic change (Antón et al. 2014; Hughes et al. 2007; Naya et al. 2016). 
Among the first steps in the process was the fostering of bipedal movement (Bramble and 
Lieberman 2004; Crompton et al. 2010; Thorpe et al. 2014), which sparked a virtuous cycle 
of increased agility of our hands (Forrester et al. 2013; Tallis 2003; Uomini 2009; Wilson 
1999), now liberated from their previous tasks (Bruner and Lozano 2014; Coolidge et al. 
2015; Schmitz et al. 2017), and a dramatic increase in both the volume of our brain and 
our intelligence (Antón et al. 2014; Koyabu et al. 2014; Lefebvre 2012; Rightmire 2004; 
Roth and Dicke 2012), necessary to control the multitude of newly developed movements. 
Among the properties emerging from this cycle, and at the same time driving it, are changes 
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in the human diet (Babbitt et al. 2010), increasingly complex tools (Ambrose 2001; Diogo 
et al. 2012; Key and Dunmore 2015), and the development of pyrotechnology (Archibald 
et al. 2012; Wrangham and Carmody 2010), as well as language (Ocklenburg et al. 2014; 
Wilson 1999).

Human cultural evolution is intricately intertwined with human movement and 
social interaction. As humanity moved out of its heartland in eastern Africa, individuals 
and groups of individuals arrived in new and unfamiliar landscapes and environments with 
not previously encountered climatic properties, food sources, raw materials, prey and pred‑
ator animals, and many other novelties (Leppard this volume). Although these sometimes 
must have proven detrimental, human culture was often able to create opportunities out of 
these challenges. This became especially relevant when anatomically modern humans suc‑
cessfully and permanently moved “out of Africa,” around 90,000–70,000 years ago, after 
migrating either across the Red Sea at Bab‑el‑Mandeb, much narrower at the time due to 
continental drift and a lower average ocean level, or along the Red Sea coast and across the 
Sinai Peninsula (Armitage et al. 2011; Beyin 2006; Derricourt 2005; Oppenheimer 2009; 
Petraglia 2003; Vermeersch 2001). Next to a multitude of adjustments (Kuper and Kröpelin 
2006; Zhang et al. 2007), two events similarly combined, on a global scale, the movement 
of people with rapid and fundamental developments in human material and immaterial 
culture, their mental and physical abilities, as well as the world around them. The first 
was the so‑called Neolithic wave of advance (Diamond and Bellwood 2003; Pinhasi et al. 
2005; Sjödin and François 2011), starting around 12,000–8,000 years ago, and discussed 
in other chapters in this volume. The second resulted in the “Columbian exchange” around 
500–300 years ago (Boivin et al. 2012; Mann 2011; Nunn and Qian 2010), which refers 
to the anthropogenic introduction of many Old World species of plants and animals in the 
Americas, and vice versa, almost completely reversing their previous separation by continen‑
tal drift about 150 million years earlier.

A series of interconnected phenomena that resulted from these developments are of 
interest here. First is that anatomically modern humans needed personal protection from 
the environment and achieved this in the form of clothing. Their garments quickly became 
imbued with abundant psychosocial meaning (Boytner 2004; Gilling 2007; Gordon 2011; 
Lemire and Riello 2008; McCorriston 1997), as they remain today. The production chain 
that resulted in wearable garments over time developed into the most complex and valuable 
human enterprise, possibly only surpassed by the aerospace industry in the second half of 
the twentieth century. Given the large role of women in this process, it is remarkable that 
“female mobility is rarely or never used as an explanation for the spread of material culture 
or technology transfer between communities in prehistory” (Brown 2014:170). The Indus‑
trial Revolution, which between 1760 and 1840 resulted in our modern society, was largely 
driven by the textile industry (Temin 1997; Knick Harley and Crafts 2000; Lemire and 
Riello 2008), while organic chemistry developed out of the need to understand and improve 
textile dyes and soaps. Textiles and clothing, as well as the technological, economic, and 
social changes of the Industrial Revolution greatly facilitated all aspects of human mobility.
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Recently, it became poignantly clear that because of the interconnections between 
humans and the world around them, our activities result in irreversible changes in the envi‑
ronment. The continuous movement of humans into new territories combined with the 
expanding movement of humans on a daily basis appears to have launched a new geological 
period, identified as the Anthropocene (Barnes et al. 2013; Erlandson and Braje 2013; 
Farrier 2020; Lane 2015; Palsson et al. 2013; Pétursdóttir 2017). Comparable geological 
phenomena ensuing from biological activity include the free oxygen in the air, as well as 
the fossil fuels and limestone under our feet, primarily generated around 2–1 billion years 
ago (the Great Oxygenation Event), 323–299 million years ago (the Upper Carboniferous 
or Pennsylvanian Period), and 100–66 million years ago (the Upper Cretaceous Period), 
respectively. Irrespective of whether we define the beginning of the Anthropocene to coin‑
cide with the first human use and control of fire, the gradual shift to settled agriculture 
(about 10,000 years ago), the Industrial Revolution (around 1800), or the development 
of nuclear energy (1945), the movements of humans are leading to a loss of biodiversity, 
pollution, ocean acidification, ozone depletion, the alteration of global climate systems, and 
changes in the global carbon, nitrogen, and phosphorus cycles.

Mobility of people can likewise have significant social, political, and historical impacts. 
Next to the large‑scale, long‑term events discussed above, more recent examples include the 
Atlantic slave trade and the expulsion of Jews out of Spain and Portugal at the end of the 
fifteenth century, and subsequently out of Europe in the first half of the twentieth cen‑
tury. Apart from unfathomable grief, these events also created new cultural expressions and 
mental abilities that would otherwise not have arisen, much like control of our movements 
generated consciousness. Current events are partially dominated by the movement of peo‑
ple (Cresswell 2006, 2010; Cresswell and Merriman 2004; Goldin et al. 2011; Millman 
1997; Sheller and Urry 2006; Urry 2007), most dramatically around the Mediterranean 
Sea (Fabre and Sant Cassia 2007; Hamilakis 2016) and at the American‑Mexican border 
(De León 2015; Zubiaurre 2019). “Globalization is tied to the dreams and desires of the 
kinetic elite who inhabit the luxurious space of flows, and who need the kinetic underclass 
to service it. There are no tourists without vagabonds” (Cresswell 2006:256). Our humanity 
and being in the world have ultimately been defined by our ancestors evolving and learning 
to ever more carefully control increasingly complex movements.
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Note

1.	 Their rather crude animation can be viewed at <www.youtube.com/watch?v=VTN‑
mLt7QX8E> (last accessed February 29, 2020).
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