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Preface of the editors

Past Societies: Human 
Development in Landscapes

The understanding of the history of human development is deeply connected with the 
reconstruction of the interactions between human beings and both the perceived and 
physical environment where they lived. In order to study the interwoven social, envi-
ronmental, and cultural phenomena together with processes of past societies, a broad 
interdisciplinary conceptual approach is necessary, combining the results of the natural 
and life sciences with studies in the humanities.

Emerging from this premise of human-environmental dynamics, the Graduate 
School “Human Development in Landscapes” (GSHDL) at Kiel University was in-
itiated by scholars and scientists who recognized the need to apply a truly interdis-
ciplinary approach that combines models of past climatic and environmental condi-
tions with investigations of societal aspects and their reciprocal influence in order to 
reconstruct human-environmental histories. The GSHDL concept merged research 
from molecular biology and archaeology, geoinformatics and art history, geophysics 
and isotope research, ancient languages and palaeoecology, written/oral traditions and 
palaeoclimate to study and understand this interactive development. The dynamics 
of human development – and thus of landscape and living space – are captured by a 
complex interplay of diverse factors (e.g. biological traits of social groups, conditions of 
the natural environment, social constants and their material representations) covered 
by the joint disciplinary research. This is exemplified by numerous projects in the nat-
ural sciences that have and continue to tackle archaeological problems and, at the same 
time, by cultural and archaeological studies that provide crucial directions for scientific 
investigations. Moreover, the research initiative GSHDL provided new impulses for 
innovative graduate training with an emphasis on interdisciplinary research involving 
both the Arts and Humanities and Natural Sciences.

A workshop retreat in April 2008 officially kicked off the activities of the Graduate 
School “Human Development in Landscapes” at Kiel University. Over the subsequent 
12 years, more than 200 researchers continually explored and reconstructed how hu-
man communities reciprocally shaped their surrounding environments, and vice versa. 
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Research spanned from the Palaeolithic to contemporary issues of human-environmental 
interaction, and ranged from Northern Europe to Oceania and from Siberia to South 
America. Thanks to the success of this initiative, the study of socio-environmental-cultur-
al dynamics increasingly became a core research area at Kiel University. Truly integrative 
interdisciplinary work on these topics concerning the past has since become a ‘trademark’ 
of Kiel University. This work has now successfully culminated in the establishment of 
the Cluster of Excellence ROOTS – Social, Environmental and Cultural Connectivity 
in Past Societies – in January 2019. ROOTS builds on the experience and the expertise 
developed over the years in the GSHDL, now bringing together a group of researchers 
who investigate archaeological and historical ‘laboratories’ under the basic assumption 
that humans and environments have deeply shaped each other, creating long-term so-
cio-environmental connectivities, which resulted in a range of changes, challenges, and 
crises under diverse economic, ecological, and social conditions.

The present book is the second of two edited volumes of the GSHDL initiative. 
It provides an overview of the research conducted by the GSHDL community over 
the last 12 years. The first volume appeared in 2018 and covered crucial topics of the 
overall research agenda of the Graduate School. The second volume builds on that 
work to present the results of the investigations that doctoral candidates and post-doc-
toral researchers conducted in the framework of the GSHDL on questions specifically 
relating to human-environment-social interactions.

Two rounds of generous funding by the DFG in the scheme of the German 
Excellence Initiative made the long-term sustainability and realisation of the research 
efforts of the GSHDL possible. The completion of this volume would have not been 
possible without this DFG support. In addition, we would like to thank Eileen 
Küçükkaraca for her careful scientific editorial guidance and Tine Pape for her high 
graphical skills. Their consistent efforts were crucial for the realisation of this volume. 
This book is dedicated to all members of the vibrant community of the GSHDL in 
appreciation for their engagement in the creation of a highly stimulating and successful 
research environment.

Kiel, December 2019
Johannes Müller
Andrea Ricci
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Introduction

Concepts of Human 
Developments in Landscapes 

for Past Societies

Johannes Müller and Andrea Ricci

Past Societies presents the efforts of alumni researchers of the Kiel Graduate School 
“Human Development in Landscapes” (GSHDL) to tackle questions regarding so-
cio-environmental interactions in past societies and environments. The sixteen contri-
butions provide a partial synthesis of the multi-faceted theories, concepts and practices 
on the study of past landscapes, conducted over the last 12 years in the framework 
of the GSHDL initiative. Different theoretical and practical attempts, methodologi-
cal approaches, as well as case studies on different regions and periods are illustrated 
under the common lens of the concept of landscapes. As both products and arenas 
of human-environmental dynamics, landscapes are the underlying “glue” that is ap-
plied to interlink a wide scope of research endeavours on past human-environmental 
interactions. The contributions of this volume often argue that only interdisciplinary 
approaches can support similar ventures.

The contributions in this volume are organised following a rough chronological 
order. Aikaterini Glykou investigates the Late Mesolithic-Early Neolithic transition in 
Northern Europe on the basis of the analysis of pottery and faunal remains originating 
from Scandinavian and Northern German sites. Her study indicates that this transition 
was continuous and gradual. Aikaterini, who is currently based at the Archaeological 
Research Laboratory of Stockholm University, has expanded her research, which now 
includes stable isotope analysis to explore the impact of environmental change in pre-
historic animal and human populations.

The study of pottery is also central in the investigation that Julia Menne com-
pleted on the megalithic Funnel Beaker culture tombs in Northwestern Germany. In 
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particular, her study unveils the complexity of sociocultural links and communication 
networks in the Emsland District as emerging from funerary contexts. Active in dif-
ferent projects at Kiel University, Julia is now based at Hamburg University, where 
she continues her research into the Neolithic of Central Europe with the additional 
support of archaeometrical analyses.

In her contribution, Welmoed Out illustrates innovative phytolith-based methods 
for the identification of leaves of various cereal crops retrieved in archaeological con-
texts. The application of these methods can significantly impact studies on the develop-
ment of prehistoric agricultural societies and their relationships with the environment. 
Following her post-doctoral work at the GSHDL, Welmoed joined the Moesgaard 
Museum in Denmark, where she continues to research past plant-people interactions 
and the Neolithisation process.

The joint contribution by Hermann Gorbahn and Markus Reindel of the DAI 
also investigates the transition from foraging to agriculture, here based in the Andean 
foothills of Southern Peru. Dated to 5800-5000 cal BP, the Preceramic site of Pernil 
Alto is the main focus of the study. The excavations that were conducted at this site 
in cooperation with the German Archaeological Institute (DAI) documented one of 
the earliest villages of the region, providing data to reconstruct the emergence of early 
complex societies in the Central Andes. Currently, Hermann is a research coordinator 
of the CRC 1266 “Scales of Transformation” at Kiel University, whereas Markus is a 
senior researcher at the Americas division of the Commission for the Archaeology of 
Non-European Cultures (KAAK) of the DAI, from where he has been directing nu-
merous projects to study past landscape and settlements in the Americas.

Ralph Großmann´s investigation focuses on the 3rd millennium BC of Central 
Europe. His study of grave goods and decoration patterns on vessels unveils that the 
so-called Corded Ware and Bell Beaker phenomena shared material cultural and sym-
bols as part of dense exchange networks. Since his PhD, Ralph´s research interests have 
included the study and measurement of social inequalities in past societies.

In his investigation, Andrea Ricci illustrates that the longevity of settlement choic-
es along the Euphrates River in modern Syria and Turkey led to the formation of tell 
sites during the 5th and the 3rd millennia BC. This nucleation on tell phenomenon left 
a profound signature on the landscape of the region which is still visible nowadays. 
Andrea is currently one of the two scientific coordinators of the Cluster of Excellence 
ROOTS, and he has been continuing research on the formation of cultural landscapes 
in Southwest Asia.

In her paper, Silvia Balatti discusses the methodological challenges as well as the 
significance of writing a history of the “silent” people of the Zagros Mountains of Iran 
during the 1st millennium BC. In particular, she illustrates how a truly interdiscipli-
nary approach can enrich historical debates in order to reconstruct the life of those 
communities who left no written documents. Silvia is an Assistant Professor at the 
Institute of Classical Studies, where she has been expanding her research into the his-
tory of the eastern Mediterranean area.

Manuel Fernández-Götz reconstructs the transformations of the communities 
who lived in the Middle Rhine-Moselle region during the Iron Age and the Early 
Roman Period. Specifically, his contribution highlights the emergence of different 
identities and power relations. Manuel is currently reader at Edinburgh University, 
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where he has been continuing his research on the archaeology of identities and conflict 
archaeology, in particular during the Iron Age in Europe.

In her paper, Anne Liewert analyses the impact of the environment on societies 
as presented in the Hippocratic Corpus and she discusses that this large collection 
of medical works represents one of the earliest examples of the study of human-en-
vironmental interactions. Currently, Anne is head of the Special Collections at the 
University and State Library of Düsseldorf.

In their study on human-environmental relationships in southern Latium (Italy) 
between the 4th century BC and the 4th century AD, Michael Teichmann and Hans-
Rudolf Bork emphasise the need for a truly interdisciplinary approach to reconstruct 
past human adaptation processes and use of the landscape. Since his time at Kiel 
University, Michael has held numerous positions at various institutions, where he 
has continued his research on the ancient Roman world. As a founding member of 
the GSHDL, Hans-Rudolf continues to conduct countless geoarchaeological projects 
from Europe to Eastern Island.

Magdalena Wieckowska-Lüth and Dieter Bischop introduce a highly detailed 
palynological study of the infilling of a Roman Iron Age well excavated at Bremen-
Kirchhuchting. This study enables them to reconstruct the environmental conditions 
that surrounded this archaeological archive as well as to discuss the potential of meth-
odological advancements by combining analyses of pollen grains with diverse non-pol-
len polymorphs (NPPs) studies. Magdalena continues to work at Kiel University, 
where she has been expanding her research into the reconstruction of vegetation and 
settlement histories. Based at the State Archaeological Office of Bremen, Dieter con-
ducts research on the Roman Iron Age and the Middle Ages for the cities of Bremen 
and Bremerhaven.

By illustrating the transformation of human-environmental interactions at 
Döberitzer Heide during the Early Middle Ages, Donat Wehner contributes to 
the theoretical and methodological debate on this topic. After his research work at 
Kiel University, Donat currently conducts research at the State Office for Heritage 
Management and Archaeology of Saxony-Anhalt in Halle (Saale).

Philipp Grassel presents a study on late Hanseatic seafaring in the North Sea. By 
investigating archaeological archives, which are little known and often hard to detect, 
he assesses the potential of maritime-archaeological investigations for a reconstruction 
of the history of Hanseatic trade. Philipp is currently conducting maritime and limnic 
archaeological investigations at the German Maritime Museum, Bremerhaven.

In her study, Maren Biederbick identifies and reconstructs power relationships 
in 16th century Europe by analysing the material presence of devices in complex 
symbolic scripts as well as in mobile and architectural items. By linking the historical 
and artistic records, this approach provides new insights on the politics and identity 
of the period. Currently, Maren is based at the German Medicine History Museum 
in Ingolstadt, Germany.

Christoph Nübel´s contribution discusses First World War warscapes, providing 
an original perspective on how soldiers experienced these landscapes, both in terms of 
physical and perceived spaces. Christoph continues to conduct research on contem-
porary military history at the Center for Military History and Social Sciences of the 
German Armed Forces.
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Artur Ribeiro and Gustav Wollentz complete this volume with a discussion on 
the use and management of heritage in the aftermath of armed conflicts. Artur is cur-
rently based at Kiel University, where he is conducting investigations on the impact 
of climate in the development of prehistoric societies as well as expanding his research 
interests in archaeological theory. Gustav is currently working as a project leader at the 
Nordic Centre of Heritage Learning and Creativity, Sweden.

With their diverse research agendas and advanced methodological approaches, the 
contributions to this alumni volume of the Graduate School “Human Development 
in Landscapes” provide you with a compact introduction outlining the in-depth per-
spectives and inputs concerned with the theories, concepts and practices for the study 
of past landscapes.
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Transitions during  
Neolithisation Processes in 

Southern Scandinavia
New Insights from Faunal Remains and  
Pottery from the Site Neustadt LA 156  

in Northern Germany

Aikaterini Glykou

Abstract
This paper explores the transition from the Late Mesolithic to the Early Neolithic 
in Southern Scandinavia and Northern Germany by focusing on two key elements: 
pottery and faunal remains. A typological and technological comparative analysis of 
pointed-based pottery and funnel beakers showed that the two pottery inventories 
belonged to one pottery tradition and that funnel beakers evolved from their point-
ed-based precursors by development in the manufacture. Spatial analysis of pottery, 
radiocarbon dating and correspondence analysis support the existence of a short time 
period when pointed-based pots and funnel beakers were used in parallel. While funnel 
beakers already become a substantial part of subsistence before 4000 cal BC, it was 
not until after 3900 cal BC that domesticated animals increased in frequencies and 
marked the onset of an economic change. Consequently, the transition to the Neolithic 
was continuous and gradual and was based on the chronology of the Funnel Beaker 
type 0. A new date for the transition to the Neolithic in Northern Germany, around 
3900 cal BC, is proposed.

Introduction
This paper focuses on the Mesolithic-Neolithic transition in Southern Scandinavia and 
Northern Germany and presents the results of my PhD thesis based on two key aspects 
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of material culture and economy: pottery and faunal remains. Traditionally, point-
ed-based pottery in Southern Scandinavia and Northern Germany is assigned to the 
Late Mesolithic Ertebølle culture, while the funnel beakers and the first presence of do-
mesticated animals, sheep, goat and cattle are assigned to the Neolithic Funnel Beaker 
culture. While there is general consensus that hunter-gatherers of the Ertebølle culture 
had contacts and interacted with Neolithic cultures in Central Europe for more than 
1000 years as shown by imported objects, such as amphibolite axes (Klassen 2004; 
Hartz et al. 2007), the development and the date of the transition to the Neolithic 
have been strongly debated (e.g. Klassen 2004; Fisher and Kristiansen 2002; Fischer 
2002; Koch 1998). Based on radiocarbon dating of charred food deposits from Funnel 
Beaker pottery and the first appearance of domestic animals, the transition to the 
Neolithic in Northern Germany is dated to 4100 cal BC and has been described as a 
stepwise autochthonous development with a shift in the economy from wild animals 
to domesticated animals and the appearance of Funnel Beaker pottery (Hartz 2004; 
Hartz and Lübke 2006; Hartz et al. 2007).

The current paper aims to clarify the question if pointed-based and earliest Funnel 
Beaker pottery represent different ceramic traditions and to clarify when the presence 
of domesticated animals can be linked with an economic change.

Material and Methods
The study material of the completed PhD thesis originates from the submerged site of 
Neustadt, situated in the Bay of Lübeck on the German Baltic coast (Fig. 1).

The site was excavated in 2000-2006 by S. Hartz, Archäologisches Landesamt 
Schleswig-Holstein (Hartz 2004). During the excavations, thousands of pottery 
sherds, faunal remains, plant and macro fossil remains as well as flint artefacts were 
recovered. For the aims of the study, two categories of material were analysed by the 
author: pottery and faunal remains (except fish). The combination of both of these 
materials was expected to improve our understanding regarding the development and 
transformation of human subsistence strategies in Southern Scandinavia during the 
transition to agriculture. At present, the site lies 3 to 5 m below sea level due to a sea 
level rise over the last seven millennia. The excavated area is a coastal dump of cultural 
debris, where finds were deposited in a 0.20-0.50 m deep mud layer beneath a thick 
sand layer with excellent preservation conditions (Glykou et al. 2014; Hartz 2004). A 
stratigraphic division into different chronological phases was not possible. Therefore, 
all materials were evaluated as one entire unit.

Pottery analysis
The pottery was registered in the NoNeK registration system (Nordmitteleuropäische 
Neolithische Keramik; Mischka 2011). Statistical analyses were performed by using 
the statistical programme SPSS (Statistical Package for the Social Sciences). For the 
correspondence analysis, the programme WinBASP (Bonn Archaeological Software 
Package) was used. The ArcMap 9.x (Fa. ESRI) GIS-Software was used for the spatial 
analyses of pottery.
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Faunal analysis
The identification of mammal bone fragments and the determination of species 
were carried out at the Archaeological State Museum Schloss-Gottorf in Northern 
Germany by using the vertebrate reference collection of the Archaeological-
Zoological Working Group (AZA).

The quantification of frequencies was based on NISP (Number of Identified 
Specimens) and MNI (Minimal Number of Individuals) (Glykou 2016, 73; Binford 
1981; Lyman 2008). Age estimation at the time of death was obtained by using epi-
physeal fusion data (for specices-related literature see Glykou 2016). Cut marks, tooth 
marks, intentional breakages and other modifications were registered and quantified. 
The position and variety of butchering and cutting marks were recorded on drawings 

Figure 1. Map of the location of the site Neustadt and selected contemporaneous sites of the 
Late Ertebølle culture in Northern Germany and Denmark (map: Glykou 2016).
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and quantified. This helps to identify and qualify killing and butchering patterns and 
thus to evaluate and differentiate processing patterns (skinning, filleting and scraping, 
dismembering; Binford 1981; Lyman 1987; 1992; Trolle-Lassen 1992).

Complementary analyses
The project was complemented by a series of up-to-date scientific methods and anal-
yses, which gave the investigation a multidisciplinary character. Lipid-residue analysis 
of charred food crusts and pottery matrix from Ertebølle pointed-based and Funnel 
Beaker pottery were carried out within the project ‘Pottery Use among late Foragers 
and early Farmers in the Baltic’ (Craig et al. 2011; Heron et al. 2013). Pollen analysis 
of sediments was implemented in two sediment cores (Hartz et al. 2011; Glykou 2016, 
45ff.) and macro fossil analysis was conducted on one sediment core (Rickert 2007). 
aDNA was extracted from aurochs/cattle bones to answer questions about the presence 
of domesticated cattle in Neustadt (Scheu and Burger 2008).

Results

Chronology of the site and spatial analysis of pottery
The coastal site of Neustadt was used for over 600 years according to a series of 14C 
dates without reservoir effect falling between ca. 4400 and 3800 cal BC (Glykou 2016). 
This corresponds to the transition from the Late Mesolithic to the Early Neolithic. The 
spatial analysis of 270 pottery sherds, belonging to 84 pots, showed that the majority 
of the pottery sherds were found as concentrated deposits, while some others were 
located within small distances. This is in accordance with the results from the analysis 
of macrobotanical remains (Glykou 2016, 47) and pollen (Hartz et al. 2011), which 
showed that sedimentation was not disturbed and the area underwent several periods 
of alternating drought and flood due to successive changes in sea levels. This resulted 
in restricted soil accumulation. Additionally, the area served partly as a refuse zone 
(shallow water zone) and partly as an activity zone (on shore zone), e.g., for the setting 
up of fishing nets, processing hunted prey, flint knapping, etc. Human activity might 
have also contributed to a further compression of the already thin cultural layers.

Faunal remains
The faunal remains consist of 12,693 bones of which 3874 bone fragments from mam-
mals, birds and amphibians have been identified to a species level. These bones derive 
from 26 species of wild mammals (Tab. 1), 37% of which belong to marine mammals, 
mainly seals (Glykou 2016; 2014).

Domesticated animals are represented by three species: cattle is represented by 11 
bones (0.3%), and sheep/goat by 12 bones (0.3%). An evaluation of diverse modi-
fications observed on the bones, such as butchering, cutting and filleting marks, or 
lesions caused by hunting weapons, showed that the majority of the bones derived 
from animals hunted and processed by humans within proximity of the site (Glykou 
2016, 347-351; 2013).

According to aDNA analysis data, three bones carried mitochondrial DNA of do-
mesticated cattle from the Near East (Glykou 2016, 57-58; Scheu 2018; Bollongino 
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SPECIES NISP % NISP MNI % MNI

Hedgehog Erinaceus europaeus 20 0.5 3 2.3

Fox Vulpes vulpes 6 0.2 1 0.8

Dog Canis lupus f. familiaris 234 6.0 5 3.8

Wolf Canis lupus 7 0.2 1 0.8

Wolf/dog Canis lupus/Canis lupus f. familiaris 3 0.1 1 0.8

Wildcat Felis silvestris 12 0.3 2 1.5

Lynx Felis lynx 3 0.1 1 0.8

Biber Castor fiber 24 0.6 5 3.8

Otter Lutra lutra 68 1.8 3 2.3

Pine marten Martes martes 19 0.5 4 3.1

Badger Meles meles 7 0.2 1 0.8

Polecat Mustela putorius 3 0.1 1 0.8

         

Roe deer Capreolus capreolus 242 6.2 9 6.9

Red deer Cervus elaphus 798 20.6 13 9.9

Elk Alces alces 54 1.4 3 2.3

Wild boar Sus scrofa 521 13.4 14 10.7

Auerochs/Cattle Bos sp. 182 4.7 3 2.3

Aurochs Bos primigenius 176 4.5 13 9.9

Wild horse Equus ferus 1 0.0 1 0.8

Brown bear Ursus arctos 1 0.0 1 0.8

         

Seals Phocidae (indet.) 913 23.6    

Harp seal Phoca groenlandica 243 6.3 18 13.7

Grey seal Halichoerus gryphus 116 3.0 7 5.3

Ringed seal Phoca hispida 20 0.5 2 1.5

Common dolphin Delfinus delfis 3 0.1 1 0.8

Harbour porpoise Phocoena phocoena 137 3.5 6 4.6

         

Bank vole Clethrionomys glareolus 3 0.1 1 0.8

Yellow-necked mouse Apodemus flavicolis 1 0.0 1 0.8

Water vole Arvicola terrestris 33 0.9 6 4.6

Field vole Microtus agrestis 1 0.0 1 0.8

         

Sheep/goat Ovis/Capra 12 0.3 2 1.5

Cattle Bos primigenius f. taurus 11 0.3 1 0.8

Total 3874   131  

Table 1. Identified species (mammals) in the faunal assemblage of Neustadt. Absolute and 
relative frequencies in terms of NISP and MNI (Glykou 2016).
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et al. 2006; Edwards et al. 2004). All three cattle bones were radiocarbon dated, one be-
fore 4000 cal BC (KIA-30590) – the oldest dated domesticated cattle within an Ertebølle 
context so far – and two after 3900 cal BC (KIA-29092, KIA-397679; Tab. 2).

Pottery
From 7509 pottery sherds and fragments, 3646 meet the criteria for a characterisation 
as pottery sherds (Glykou 2016, 65). The pottery assemblage consists of pointed-based 
pots (66.7%), lamps (1.7%), three different types of funnel beakers (type 0, I and II 
after Koch 1998), and flasks and lugged jars (altogether 5.3%). Part of the material 
remained unclassified (Glykou 2016, 79, table 77). Regarding manufacturing, two 
steps are worth mentioning: tempering and forming. Both pointed-based pots and 
funnel beakers are tempered by using the same raw materials – but in different propor-
tions. The pointed-based pottery was primarily tempered with coarse crashed granite 
with red feldspar, while funnel beakers were tempered with rounded sand grains com-
bined in most cases with crashed granite with red feldspar (Glykou 2016, 163-165). 
Moreover, both were manufactured using the coiling technique (Glykou 2010, 2011, 
2012). The H-, U- and N-techniques were used for the pointed-based pots, while the 
funnel beakers were made exclusively with the N-technique.

Discussion
The significance of domesticated animals, cattle, sheep and goat for the Neolithisation 
process of the region can be addressed by distinguishing between two questions: when 
did domesticated animals first appear in Southern Scandinavia and when can their 
presence be linked to an established productive economy?

The first appearance of cattle in Southern Scandinavia has long been debated (e.g. 
Price and Noe-Nygaard 2009a, 560, fig. 28.1; 2009b). The main reason is the diffi-
culty to morphologically distinguish between male cattle and female aurochs because 
of a pronounced sexual dimorphism between the indigenous male and female Central 
European aurochs (Fig. 2; Rowley-Conwy 1995, 116ff.; 2003, 101ff.).

Thus, based on radiocarbon dated aurochs bones that were wrongly assigned to 
domesticated cattle, the earliest appearance of domesticated cattle was dated during 
the first half of the 5th millennium BC within the Ertebølle culture context (e.g. in 
Rosenhof, Ostholstein, cf. Scheu et al. 2008). Meanwhile, analysis of mithochondrial 

Sample Age BP cal BC 1 sigma cal BC 2 sigma Site Specimens Species DNA

KIA-30590 5235±31 4226-3968 4051-3981 Neustadt LA 156 Humerus cattle Scheu and Burger 2008 
in Glykou 2016

KIA-28210 5231±25 4222-3971 4044-3990 Rosenhof LA 58 Scapula cattle Scheu et al. 2008

KIA-39767 5055±28 3952-3787 3942-3798 Neustadt LA 156 Talus cattle Scheu and Burger 2008 
in Glykou 2016

KIA-29092 5010±34 3943-3705 3912-3713 Neustadt LA 156 Metatarsus cattle Scheu and Burger 2008 
in Glykou 2016

Table 2. Radiocarbon dates of cattle bones from Neustadt and Rosenhof. KIA-30590 and KIA-
28210 represent the oldest evidence of cattle within the context of the Ertebølle culture also 
verified by aDNA analysis (modified, Glykou 2016, 58).
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DNA from cattle/aurochs bones proved that most of these bones belonged to female 
aurochs (Scheu et al. 2008; Edwards et al. 2007; Bollongino et al. 2006). A combina-
tion of radiocarbon dates and aDNA analysis is therefore crucial for the debate on the 
earliest appearance of cattle in Southern Scandinavia. Until now, only two cases with 
a combined use of these analyses have provided evidence for the presence of domes-
ticated cattle before 4000 cal BC – in Rosenhof and Neustadt (Tab. 2; Glykou 2016; 
Scheu et al. 2008, 1262).

Even if the presence of domesticated cattle seems to become more frequent around 
4000  cal  BC, as other dated bones from Wangels (AAR-4998; Hartz 2004, 64), 
Åkonge in Åmose (Fischer 1987, 258-259; 1993, 58ff.) and Skumparberget close to 
Stockholm (Price and Noe-Nygaard 2009b) show, it is not until after 3900 cal BC 
that the frequencies increase throughout entire Southern Scandinavia and Northern 
Germany (Price and Noe-Nygaard 2009a, 560, fig. 28.1). Similarly, sheep and goat 
appear frequently within the context of the Ertebølle culture, but in extremely low 
numbers before 4000 cal BC (Glykou 2016; Hartz and Lübke 2004).

The question that emerges is whether the scarce but consistent appearance of do-
mesticated animals within the Ertebølle culture context can be linked to a Neolithic 
economy. Both the relative frequencies and MNI of domesticated animals (Tab. 1) in 
Neustadt are extremely low and, according to Zvelebil’s availability model about the 
Neolithisation process, a representation of domesticated animals in a percentage lower 
than 5% (Zvelebil 2008) is not significant for an economic change. Furthermore, the 
observation that two out of 11 bones were dated after 3900 cal BC corroborates the 
assumption that domesticated animals did not have an economic significance until 
3900 cal BC (Price and Noe-Nygaard 2009a; 2009b). There is evidence for this after 
3900 cal BC based on radiocarbon dates and high frequencies of bones from domesti-
cated animals, e.g., from Wangels (Heinrich 2000).

Figure 2. Metapodial bones from aurochs and cattle (first from the right) showing the size 
difference among the different individuals. The metatarsus from cattle has been radiocarbon 
dated (KIA-29092) (after Glykou 2016).

5 cm
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In contrast, Funnel Beaker pottery was already introduced in several different forms 
before 4000 cal BC, as was shown by the radiocarbon dates and seriation, indicating 
that the new pottery forms were a substantial part of everyday life. This implies that the 
new pottery forms, especially during the earliest phase of their appearance, were not 
necessarily linked to a shift in the economy.

The results of technological and typological analysis support that pointed-based 
pots and funnel beakers belong to the same pottery tradition. A comparable study 
of the manufacturing techniques has revealed pronounced technological similarities 
between the H-, U- and N-techniques. However, the N-technique differs from the 
other techniques in three aspects: tempering material, thickness and fragmentation. 
Pots built with the U- and H-techniques very often lack a good junction between the 
coils, which makes them extremely fragile. In contrast, the N-technique requires that 
the coils are obliquely set on top of each other, while subsequent smoothing of the 
surface, which occurs in opposite directions, upwards inside/downwards outside, pro-
vides better junction between the coils and produces thin-walled vessels. Consequently, 
the N-technique facilitates the construction of considerably less fragile pots between 
the coils as opposed to the U- and H-techniques. Furthermore, the combined use 
of sand and crushed granite as tempering material for the funnel beakers, which are 
exclusively formed in N-technique, optimises their function as cooking pots by reduc-
ing porosity and increasing resistance to thermal shock during cooking. Thus, the use 
of the N-technique and a change in the proportions of tempering material show an 
optimisation of the manufacturing process. Due to the fact that the N-technique had 
already been used for the manufacturing of a small amount of pointed-based pottery 
and it is the only common technique between pointed-based pots and funnel beakers 
(see also Hulthén 1977, 34), it can be regarded as a technological improvement in the 
process of production generated by the H- and U-techniques. Thus, all manufacturing 
techniques can be seen as part of the same ceramic tradition. Radiocarbon dating of 
different coiling techniques derived from charcoal in the ceramic matrix showed that 
while the U- and H- techniques predate the N-technique, all three techniques were 
used in parallel from approximately 4200-4000 cal BC as was also confirmed by the 
correspondence analysis (Glykou 2016, 157, tab. 10).

In addition to these technological aspects, the presence of the Funnel Beaker type 
0 in Neustadt (Glykou 2016, 142) enhances the notion of an autochthonous devel-
opment of Funnel Beaker pottery. This form is considered as an intermediate step 
between the pointed-based pots and funnel beakers, as it combines the S-shaped profile 
of the former and the rounded bottom and manufacturing technique of the latter 
(Koch 1998, 172; Koch Nielsen 1987). This form has always been found in association 
with pointed-based pots in Jutland (Andersen 2008; 71; 1991, fig. 21.2; 1993, fig. 32; 
Koch 1998, 83, fig. 53), Zealand (Koch 1998, 311; Fischer 1993, 63) and Scania 
(Jennbert 1994, 38ff.; Klassen and Jonsson 1999, 23, 26). The Funnel Beaker type 0 
dates between 4000-3800 cal BC according to radiocarbon dates from Norsminde, 
Bjørnsholm, Åkonge and Neustadt (KIA-39768, Glykou 2016, 56, 204; Andersen 
2008; Koch 1998, 81-86) and the presence of this type has been assigned to a short 
transitional phase (Koch 1998, 172). While this coexistence has been previously in-
terpreted as a result of disturbed stratigraphy, re-evaluation of the stratigraphy of three 
kitchen middens in Norsminde, Bjørnsholm and Krabbesholm clarified the continuous 
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occupation of the sites from the Late Mesolithic to the Early Neolithic. Furthermore, 
it verified the existence of a thin culture layer dated between 4000-3800 cal BC in 
which culture elements from both cultures were found (Andersen 2008). This is sup-
ported by the current results on the spatial analysis of pottery, radiocarbon dating and 
correspondence analysis, which provided evidence that pointed-based pots and funnel 
beakers co-existed for a short time period. This notion of a gradual transition from the 
terminal Mesolithic to the Neolithic is supported by other aspects of material culture, 
e.g., unchanged flint industry remains (Hartz et al. 2007). Furthermore, a continua-
tion of the Mesolithic economy has been observed in all transitional sites, where wild 
resources continued to be exploited together with the newly introduced domesticated 
animals, while there is no observed change during the earliest Neolithic in the use of 
plant species (Saul et al. 2012; 2013; Schmölcke 2004). Lipid residue analysis data of 
pottery from such transitional sites showed a continuation of the Mesolithic cooking 
tradition (Craig et al. 2011; Saul et al. 2014). The present study supports the idea of a 
rather gradual transition, where new cultural elements are incorporated into the Late 
Mesolithic cultural environment. The main element is the transfer of new knowledge 
as shown in the example of pottery technology. Thus, the transition to the Neolithic in 
this region can be regarded as a transformation of already existing traditions.

Conclusions
Based on typological and technological comparative analysis (Glykou 2016, 357-358), 
the study presented here provided strong evidence that the Late Mesolithic Ertebølle 
pointed-based pots and the earliest funnel beakers of the Early Neolithic Funnel Beaker 
culture belonged to the same tradition. It seems that funnel beakers evolved from their 
pointed-based precursors by development/improvement in manufacturing techniques, 
while the differentiation in forms was due to external influences. The spatial analysis 
of pottery together with radiocarbon dating and seriation showed that both point-
ed-based pots and funnel beakers were used in parallel for a short time period between 
approximately 4100-4000 cal BC. After 4000 cal BC, the pointed-based pots disap-
pear and the archaeological assemblage consists exclusively of funnel beakers. While 
Funnel Beaker pottery gradually becomes a substantial part of the subsistence before 
4000 cal BC, domesticated cattle, sheep and goat start to appear on a regular basis both 
in terms of relative frequencies and number of individuals, and can thus first be seen as 
a substantial part of the Neolithic economy after 3900 cal BC in Neustadt and other 
contemporaneous sites in Southern Scandinavia. Based on this and the chronology of 
the Funnel Beaker type 0, a new date for the transition to the Neolithic in Northern 
Germany, namely 3900 cal BC, is proposed.
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Interaction and Networks in the 
Neolithic Funnel Beaker Culture

Julia Menne

Abstract
The study presented here deals with the ceramic grave goods recovered from a selection 
of megalithic tombs associated with the Funnel Beaker culture (more precisely with the 
TRB West Group) in Northwestern Germany. The main focus of this particular study 
was on the sociocultural and economic links between the individual funerary commu-
nities as represented by stylistic changes in terms of the diversity of the deposited ves-
sels. Based on its high density of megalithic tombs, the Emsland District, which is one 
of the regional groups within the TRB West Group, was chosen as the study area. The 
small groups throughout the region were examined for potential connections between 
the individual burial sites. As part of this study, it has been possible for the first time to 
obtain proof of the existence of a dense system of communication networks within the 
TRB West Group in this region.

Introduction
The following study, based on a high density of megalithic tombs, deals with the ce-
ramic grave goods recovered from several megalithic tombs associated with the Funnel 
Beaker culture (TRB West Group) in Northwestern Germany. Today, more than 60 of 
over 130 known monuments are preserved (Sprockhoff 1975) (Fig. 1).

These sites have been known for a long time. Since the beginning of the 20th centu-
ry, scientific interest increased and first compilations of these megalithic sites were pub-
lished. This led to excavations and several publications of the sites between the 1950s 
and the 1970s. These investigations dealt with first data collections and arrangements 
of finds. As a consequence, after an interruption of the investigation of megalithic 
graves for decades, the aim of the presented study was a revision of the old excavation 
material. In particular, the ceramic assemblages, including technical and material anal-
yses, were investigated extensively by statistic and geochemical methods. These focus 
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Figure 1. Distribution map of megalithic sites in the area of research (Emsland District, Lower 
Saxony) (map: J. Menne).
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on interdisciplinary approaches for the study of past human-environmental dynamics 
in the research area (e.g. Lorenz 2018).

The main emphasis of this work focused on the sociocultural and economic links 
between the individual funerary communities as represented by stylistic changes in 
terms of the diversity of the deposited vessels. The high density of megalithic tombs in 
this area made a broad investigation of several megalithic groups possible. The small 
groupings throughout the region were examined for potential connections between the 
individual burial sites. As part of this study, it has been possible for the first time to 
obtain proof of the existence of a dense system of communication networks within the 
TRB West Group in this region.

Material and Methods
The pottery assemblages studied here were recovered from Emmeln 2 on the River Ems, 
from Groß Berßen 7, Werpeloh 43 and Sögel 2 in the Hümmling area, and also included 
finds from surface collections at megalithic tombs in the Emsland District (Fig. 2).

The sites were investigated by E. Schlicht in the 1950s and 1960s and some of the 
results were subsequently published (Schlicht 1953; 1968; 1972; 1982). The funerary 
constructions had been completely removed in some cases so that only the artefacts 
from inside the chambers could be recovered. The reassessment of the ceramic finds 
from these tombs now allows us to directly compare them with each other.

The finds were catalogued and classified using the modular NoNeK system 
(Nordmitteleuropäische Neolithische Keramik = North Central European Neolithic 
pottery; https://www.uf.phil.fau.de/abteilungen/juengere-urgeschichte/projekte-der- 
juengeren-urgeschichte/nonek-nordmitteleuropaeische-neolithische-keramik/) 
(NoNeK 2006). It allows researchers to compare finds from different sites, categories 
and chronological periods. The system was slightly modified for the purposes of this 
study, which allowed us to compile a detailed description of each vessel unit compris-
ing up to 60 features. A total of 2068 vessel units from 12 sites consisting of 8522 
individual sherds weighing 110 kg were part of the study. Despite the high degree of 
fragmentation, it was possible to identify the exact type for two thirds of the vessels. 

Figure 2. Emmeln 2. Excavation situation 
in 1953/54 with a view into the former 
chamber (photo: estate E. Schlicht, EHB).
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The surfaces of the TRB pottery were highly decorated and 155 patterns were defined. 
The individual patterns were combined to form numerous more complex pattern sets. 
By virtue of the craftsmanship and arrangement of the individual patterns, each vessel 
is unique (Fig. 3-4).

Descriptive statistical methods were used for this purpose, including data sam-
ple, cross-tables and chi-squared tests, and tests for normal distribution at different 
scale levels, based on metric and non-metric variables. Emmeln 2, Groß Berßen 7 and 
Werpeloh 43 were selected for this next step because of their verified contexts and the 
large numbers of finds (Menne 2012a; 2012b; 2014).

Figure 3. TRB-pottery – Funnel Beaker collared flasks and cylinder-necked vessels from the 
megalithic sites Emmeln 2, Sögel and Groß Berßen 7: (a-d) Emmeln 2; (e) Sögel; (f) Groß 
Berßen 7 (plate: J. Menne).
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Additionally, material analyses by means of petrographic thin sections and portable 
energy-dispersive X-ray fluorescence spectrometry (P-ED-XRF) were conducted to de-
termine the differences in the use of the raw material sources between the megalithic 
sites. This enables us to draw conclusions on the pottery production for each site. It 
clearly shows that local raw material sources with similar chemical compositions were 
exploited for pottery production. The pottery was therefore produced locally and the 
possibility that pottery was imported, for instance, via exchange contacts or kinship 
relations can be excluded.

Figure 4. Bowls and pails from the excavation of Emmeln 2 and Groß Berßen 7: (a, e) Groß 
Berßen 7; (b-d, f) Emmeln 2 (plate: J. Menne).
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Results
The quantitative overall study of the material was followed by an analysis of the individ-
ual assemblages. Comparisons between the sites showed that the production techniques, 
vessel shapes and decorations were largely similar. This was carried out by qualitative anal-
ysis, including correspondence analysis and network analysis, visualised by GIS (Fig. 5).

The conclusion could therefore be drawn that the funerary pottery from the meg-
alithic tombs in the Hümmling region defined a homogenous area with uniform fu-
nerary rites. This was clearly borne out by the repeated deposition of the same ratios of 
bowls, collared flasks, and funnel-necked or cylinder-necked vessels.

Figure 5. Distribution of stylistic patterns for the sites Emmeln 2, Groß Berßen 7 and Werpeloh 43 (map: 
J. Menne).
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The same uniformity was also visible in the use of decorative patterns on the ves-
sels. So-called “standard pattern types” occurred at every site and were employed by 
all potters with the same regularity. Bands, garlands, circles, lozenges, zig-zags and 
triangle garlands, in comparison, allowed us to differentiate between the individual 
sites. Each funerary community expressed itself by choosing site-specific pattern types 
to decorate its pottery. These were then combined with the standard pattern types, 
thus creating an individual formal vocabulary which differentiated each assemblage 
from its counterparts. The individual funerary communities also had an apparent in-
fluence on each other, which can be seen in the distribution of pattern types within 
the study area. Emmeln 2 appears to have been an innovative driving force behind 
various stylistic expressions in the region. The tomb was located at the geographical 
and typological interface between the Hümmling and Drente areas, which acted as 
a gateway for the transfer of decorative motifs between both regions. The greater the 
distance between two sites, the more dissimilar the vessel surface decorations became 
(Fig. 5). Observations about the existence of trading routes and potters’ workshops in 
the Neolithic, concentrating on the distribution of different pottery styles, were made 
some time ago by the excavator E. Schlicht (Schlicht 1962a; 1962b; 1971).

For an absolute chronological view in order to indicate the period of grave use, 
radiocarbon dating of charcoal and bone from the inside the chambers was carried 
out. The results coincide with the typological dates of the pottery. The deposits in the 
excavated tombs at Emmeln 2, Groß Berßen 7 and Werpeloh 43 were made between 
3500/3400 cal BC and 2800/2700 cal BC. Typochronologically, this corresponds to 
a Funnel Beaker period use in horizons 2 to 6/7 after Brindley (1986b) (cf. Bakker 
1979). Deposits began to decline in number from around 3350 BC onwards and this 
coincided with a general change in the climate of Central and North Central Europe 
and certain social changes associated with it.

Discussion
In order to put the homogeneity of the study area into context with microregions 
of the TRB West Group, megalithic tombs from the adjacent site of Ostenwalde 1 
(Fansa 1978) and from neighbouring regions were also examined. They included 
assemblages of funerary pottery from the Oldenburg region (Fansa 1980; 1982), the 
Netherlands (Brindley 1986a; Brindley and Lanting 1992) and northern Westphalia 
(Knöll 1983). This part of the study showed that vessel shape ratios in these regions 
followed a similar principle. The distribution of decorative motifs again relied on the 
use of standard pattern types.

There was an obvious gradual change and development in the formal and decora-
tive pottery vocabulary, which could be seen in the different microregions within the 
TRB West Group. Each of these microregions had its own identity as expressed by the 
formal vocabulary of its funerary pottery which, however, was based on the overall 
regional formal vocabulary of the TRB West Group. Social and cultural areas apparent 
within territorial and environmental boundaries were thus influenced by contrasting 
identities. The ritual landscape as defined by the construction of megalithic tombs and 
by the associated funerary rites can be viewed as a process of adaptation and stand-
ardisation in which patterns of contact are reflected within a dense network of social 
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relationships. The internal coherence of the TRB West Group was not only manifested 
just by way of the funerary architecture but also by the relationships between the indi-
vidual deposits. The statistical analysis of the material from Emmeln 2, Groß Berßen 7, 
Werpeloh 43 and Sögel 2 allowed us to postulate the existence of close communication 
networks between the individual TRB West Group sites.

However, based on the data currently available, the supra-regional study has only 
allowed us to identify tendencies. Detailed comparisons with neighbouring regions 
will only be possible if the corresponding data become available for those areas.

Conclusion
As part of this study, it has been possible for the first time to obtain proof of the exist-
ence of a dense system of communication networks within the TRB West Group in the 
region of Northwestern Germany. Based on the quantitative distribution of the pottery 
in the individual megalithic tombs, it has also been possible to reconstruct periods of 
use that continued for the entire duration of the TRB period occupation of the sites. 
The qualitative analysis of the finds yielded evidence of a dense cultural web of funerary 
communities. The Hümmling region was thus an extraordinarily densely occupied 
archaeological region within Northwestern German Neolithic research (Menne 2018).
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Development of Identification 
Criteria of Non-Dietary Cereal 

Crop Products by Phytolith 
Analysis to Study Prehistoric 

Agricultural Societies

Welmoed A. Out

Abstract
While identification criteria based on pollen, macro-remains (such as fruits) or chaff 
phytoliths, all originating from the flowering parts of plants, are available for various 
cereal crops that are of major economic importance in the world, identification criteria 
for the leaves of these crops, based on remains that can be recovered from the archae-
ological record, are very scarce. The development of relevant identification criteria can 
improve the visibility and understanding of crop by-products consisting of leaves in 
the archaeological record. This contribution provides an overview of a line of research 
concerning the development of phytolith-based identification criteria to distinguish 
between leaf phytoliths of broomcorn millet, foxtail millet, pearl millet and sorghum – 
four crops that have been of significant importance since prehistory.

Introduction
“Development of identification criteria of non-dietary cereal crop products by phytolith 
analysis to study prehistoric agricultural societies” was a postdoc project supported by the 
Graduate School “Human Development in Landscapes” within the framework of new 
proxy development. This project started as an IEF Marie Curie fellowship in coopera-
tion with M. Madella at the research group ‘Complexity and Socio-Ecological Dynamics 
(CaSES)’, Institución Milà y Fontanals, National Research Council Spain (CSIC), in 
Barcelona, and was afterwards expanded in Kiel (2013-2015). Funding by the Graduate 
School allowed for further data collection, statistical analysis in cooperation with M. 
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Hasler from the Faculty of Agricultural and Nutritional Sciences, Kiel University, and 
publication and dispersal of the results. This paper presents an overview of the outcomes.

Although non-agricultural plant resources receive increasing attention, archaeobot-
any applied to agricultural societies has focused mostly on understanding crop do-
mestication and cultivation practices, i.e. on food production. However, many cereals 
supply not only food products but also so-called secondary products, such as straw, 
hay and chaff, derived from culms, leaves and inflorescences. Both ethnographical and 
archaeological studies have demonstrated that these secondary products always played 
a fundamental role, supplying fuel, animal fodder and components for construction 
material (e.g. Grubben and Partohardjono 1996; Miller 1984; Ryan 2011).

Non-dietary, secondary crop products are created during harvest and crop process-
ing (Hillman 1984). Crop processing concerns the separation of edible grains from 
non-edible secondary products and arable weeds. The technical, organisational, tem-
poral and spatial details of these processes depend on the crops’ morphology as well 
as on socio-economic aspects of communities and societies. The study of secondary 
crop products in archaeological sites can, therefore, not only provide a more thorough 
understanding of both dietary and non-dietary functions of crop plants but will also 
lead to better knowledge of prehistoric crop processing, thus revealing the underlying 
socio-economical aspects of past societies (e.g. Fuller and Stevens 2009).

Due to a bias in current research approaches, secondary crop products are regu-
larly overlooked in archaeobotanical studies. Effectively, the study of archaeobotani-
cal assemblages is routinely based on plant macroremains, primarily seeds and fruits. 
Therefore, plant parts that do not relate to inflorescences with small chances to get car-
bonised and/or that are particularly sensitive to mechanical destruction after carboni-
sation (soft tissues such as leaves) tend to be underrepresented in the archaeobotanical 
record in most parts of the world, being only incidentally recovered and/or recognised 
at archaeological sites. From these depositional and taphonomical peculiarities, the 
necessity thus arises to develop a distinct approach to study the full spectrum of archae-
obotanical evidence of crop plants and crop plant utilisation.

Phytoliths, microscopic bodies formed in living plants and consisting of hydrated 
opal silica (SiO2), offer a good alternative research method to solve the problems on the 
preservation of secondary crop products. The main advantages of this proxy are preserva-
tion independent of fire, long preservation in most sedimentary environments, ubiquity 
in the archaeological deposits, good taxonomic relevance and good plant tissue/organ 
relevance (Piperno 2006). These unique characteristics enable the retrieval of phytoliths 
from many types of archaeological sites and contexts. As phytoliths are formed mostly 
at intracellular spaces, they have the anatomical characteristics of the original plant cells 
and tissues. Although phytoliths are rarely unique for a single species, this allows the 
distinction of both plant taxa and plant parts. The grass family, which includes all cereal 
crops and is therefore of high economic importance, is particularly suitable for the appli-
cation of phytolith analysis, because grasses produce abundant numbers of phytoliths in 
different anatomical locations. Apart from inflorescence cells, particularly grass leaves are 
known for taxonomically diagnostic phytoliths (Ellis 1987). However, while the poten-
tial of phytoliths within the framework of archaeobotany and secondary crop products is 
indeed recognised (Harvey and Fuller 2005; Madella 2001), it has not been developed to 
its full potential yet. In order to fill this gap, this project aimed to investigate:
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1) whether bilobate and cross-shaped phytoliths from leaf veins (Fig. 1) allow for tax-
onomic identification of broomcorn millet – P. miliaceum (L.) – and foxtail millet 
– S. italica (L.) P. beauv. – by phytolith morphometry. The studied taxa co-occur in 
regions of Asia and Europe since prehistory and are regularly found at archaeolog-
ical sites in Eurasia (Bakels 2013; Hunt et al. 2008; Motuzaite-Matuzeviciute et al. 
2013; Stevens et al. 2016).

2) whether bilobate and cross-shaped phytoliths from leaves allow for taxonomic 
identification of sorghum – Sorghum bicolor ssp. bicolor (L.) Moench – and pearl 
millet – Pennisetum glaucum (L.) R. Br. – by phytolith morphometry. These taxa are 
two important crop plants that regularly co-occur at archaeological sites in Africa 
and on the Indian subcontinent.

3) whether bilobate and cross-shaped phytoliths from leaves allow for taxonomic dis-
tinction between the four above-mentioned taxa.

4) whether bilobate and cross-shaped phytoliths from leaves show differences within 
species.

5) whether the comparison of short cell assemblages from leaves of broomcorn and 
foxtail millet allows for distinction between the two taxa.

Figure 1. A leaf fragment of broomcorn millet mounted in water, showing bilobate and cross-shape short cell 
phytoliths (photo: W. Out).
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Methods
The project was based on the following methodology, inspired by studies by Ball et al. 
(e.g. 1999):

1) The creation and collection of a reference collection of various plant parts of 12 
modern-day cereal species, focusing on taxa that are of major economic importance 
in Asia, Africa and Europe.

2) A systematic sampling protocol, aiming at the analysis of 2 samples per leaf, 2 
leaves per plant, 2 plants per population and 5 populations per species, whenever 
possible originating from and/or grown in different parts in the world. In this way, 
it was possible to investigate intra-species variation and take possible genetic and 
environmental variation into consideration.

3) Wet-oxidation of plant tissue.
4) Dry-ashing of plant tissue.
5) Collection of microphotographs of bilobate and cross-shaped phytoliths (hereafter 

called bilobates) from leaves.
6) Morphometric analysis of the phytoliths by means of partially newly developed 

software (further explained below).
7) Statistical analysis consisting of the definition of an appropriate statistical mixed 

model (Laird and Ware 1982; Verbeke and Molenberghs 2000), analysis of 
variances, multiple contrast tests and stepwise discriminant analysis, carried out in 
SPPS and R. The results of the various analyses generally provide similar results. 
This contribution will focus on the discriminant analysis’ outcomes.

Results

Development of new software to collect morphometric 
measurements of phytoliths
Phytolith analysis is based on the classification of phytolith morphotypes with the aim 
to assign them anatomically and taxonomically. Morphotypes can further be classified 
by typology, based on differences in specific parts of the morphotype. Bilobate phy-
toliths can, for example, be grouped into bilobates with flat, convex or concave lobes, 
or short or long shanks. This approach may, however, not be sufficient to differenti-
ate between taxa, and can moreover suffer from inter-observer variation: where is the 
clear-cut border between the various types, and are types classified in the same way 
by different specialists? These challenges, particularly relevant when aiming to distin-
guish between closely related species, can be overcome by applying morphometry, the 
collection of measurements of size and shape. One way to collect morphometric data, 
working towards automatic image analysis, is by semi-automatic image analysis.

As part of this project, a new, user-friendly method for phytolith morphometry 
based on image analysis by means of open-source software (FIJI) was developed (Out 
et al. 2014). Existing software elements designed for morphometry were combined into 
two new tools. The macro “Draw a mask” enables the isolation of a phytolith – or any 
other object – from a photograph by creating a digital mask of it. To do so, the software 
helps the user to select a photograph, to set the scale for a series of images, to zoom in, 
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Figure 2. Screen shots of a selection of steps of the macro “Draw a mask” (figure from Out et al. 2014, 
copyright Microscopy Society of America, reprinted with permission): (a and b) Set scale. Black ellipse: 
the user draws a straight line along the scale bar beforehand once to set the scale for multiple images; (c) 
Zoom in. White circle and black ellipse: the user clicks with the cursor on the area of interest in order to 
zoom in. In the upper part of the window frame, the scale of the photograph is provided; (d) Make a draw-
ing of the object of interest. The user draws a closed line; (e) The closed line is automatically transformed 
into a black mask of the object of interest. The background is neutralised and becomes white; (f) Drag the 
rectangle around the mask. Those parts of the photo that are located outside the rectangle and that do not 
contain relevant information are removed.
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Type Label Description Unit

Size ArBBox Feret*Breadth, area of the Bounding Box along the Feret diameter, which is not 
necessarily the minimal bounding box.

μm2

Size Area The area inside the polygon defined by the Perimeter. μm2

Size Area Equivalent Diameter Area Equivalent Diameter = sqrt((4/π)*Area). μm

Size Breadth The largest axis perpendicular to the Feret (not necessarily colinear). μm

Size Convex Hull Convex Hull or Convex polygon calculated from pixel centres. Perimeter calcula-
ted in a different way.

μm

Size Concavity Convex Area-Area. μm2

Convex Area Area of the Convex Hull polygon (= Area/Solidity). Area calculated in a different 
way.

μm2

Size Curve length The arc length of the centerline curve between the points with the largest 
separation.

μm

Curve width Maximum width perpendicular to medial axis. μm

Size Equivalent Ellipse Area (π*Feret*Breadth)/4, this is the area of an ellipse with the same long and short 
axes as the particle.

μm2

Size Feret Largest axis length = the longest distance between 2 points in the perimeter. μm

Size MaxR Radius of the enclosing circle centred at the centre of mass. Centre of mass: the 
brightness-weighted average of the x and y coordinates of all pixels in the image 
or selection.

μm

Size MBCRadius Radius of the Minimal Bounding Circle. μm

Size MinR Radius of the inscribed circle centred at the centre of mass. μm

Size Perimeter The length of the outside boundary of the selection, calculated from the centres 
of the boundary pixels.

μm 

Size Perimeter Equivalent 
Diameter

Area/π.  

Shape Aspect ratio Feret/Breadth.  

Shape Circularity 4*π*Area/Perimeter2, sometimes called Form Factor, distinguishes between 
perfect round circles and dentated circles.

 

Shape Compactness Sqrt((4/π)*Area)/Feret or alternatively ArEquivD/Feret.  

Shape Convexity Convex Hull/Perimeter, it is 1 for a perfectly convex shape, diminishes if there are 
surface indentations.

 

Shape Modification Ratio (2*MinR)/Feret.  

Shape Rectangularity Area/ArBBox, this approaches 0 for cross-like objects, 0.5 for squares, π/4=0.79 for 
circles and approaches 1 for long rectangles.

 

Shape RFactor Convex Hull/(Feret*π).  

Shape Roundness 4*Area/(π*Feret2), it is 1 for a perfect circle and diminishes with elongation of the 
feature.

 

Shape Shape Perimeter2/Area.  

Shape Solidity Area/Convex Area, it is 1 for a perfectly convex shape, diminishes if there are 
surface indentations.

 

Shape Sphericity MinR/MaxR.  

Table 1. The measured morphometric variables of size and shape. To make the variables more concrete, the 
relation between the variables and phytolith shape is visualised in Out et al. (2014) (table: also see Out and 
Madella 2016a; Out and Madella 2017).
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to establish the contours of the phytolith by digitally drawing its outer borders, and to 
crop those parts of the photograph that do not contain relevant information (Fig. 2). 
The resulting mask is saved automatically. The macro “Measure masks” subsequently 
facilitates the selection of an earlier created folder with masks and the measurement of 
all masks in this folder at once, automatically collecting 27 commonly used variables of 
size and shape (Tab. 1). The resulting data are again saved automatically. Written expla-
nations, step-by-step screen shots and technical instructions facilitate quick adoption 
of the software. This method allows for a systematic, uniform collection of data, and is 
not only useful for phytolith analysis but may also be useful for other fields that make 
use of morphometry.

Within the framework of the International Committee for Phytolith Morphometrics 
of the International Phytolith Society, it was possible to contribute to the development 
of recommendations towards the standardisation of morphometric phytolith analysis. 
The resulting paper (Ball et al. 2016) discusses the role of morphometric analysis in 
phytolith studies and provides recommendations for the application of phytolith mor-
phometry, criteria for data collection and publication, definitions for basic measure-
ments and software for computer-assisted image analysis. Similar to the paper by Out 
et al. (2014), this paper presents software and instructions for semi-automatic phyto-
lith morphometry. The use of this software and resulting morphometry standardisation 
will allow for compatibility of data produced by different researchers and laboratories, 
and substantially improve the possibilities for data sharing.

Comparison of phytoliths from leaves of broomcorn millet, foxtail 
millet, pearl millet and sorghum
First, phytolith morphometry was applied to compare bilobate phytoliths from broom-
corn and foxtail millet. Using morphometric data of 27 morphometric parameters from 
4000 phytoliths (2 x 2000) originating from 10 populations, 20 plants, 40 leaves and 80 
samples, it was possible to develop a discriminant function that distinguishes between 
bilobates of the two taxa (see the distribution of the discriminant function scores in 
Fig. 3a). This function shows that, on average, broomcorn bilobates are less elongated, 
less roundish and more irregular in shape than foxtail bilobates. As a result, 88% of the 
phytoliths from modern plant material could be correctly identified, with slightly better 
chances for correct identification of foxtail millet (93.2%) than of broomcorn millet 
(82.9%). 83.5% of the bilobate phytoliths from a modern plant sample to which the 
method was applied were correctly identified as well (Out and Madella 2016a).

Second, as a complementary method in addition to the morphometric identifica-
tion, it was investigated whether the short cell assemblages from leaves of broomcorn 
and foxtail millets differ from each other. While differences in short cell types were not 
observed during the non-quantitative exploration of wet-oxidised samples of leaf frag-
ments (Out and Madella 2016a), quantitative analysis of ashed samples that provide 
primarily disarticulated phytolith cells does suggest the presence of unique morpho-
types. The “intercostal morphotype” particularly occurs in broomcorn millet, but not 
equally in all populations, while a trapeziform morphotype seems to occur particularly 
in foxtail millet. Based on the classification of 80 samples from 10 populations, 20 
plants and 40 leaves, with ca. 300 short cells per sample analysed, it was possible to 
develop a discriminant function that distinguishes between the leaf short cells of the 
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two taxa (Fig. 3b). This discriminant function allows for correct identification of 94% 
of the samples used for the criteria’s development, which is 45% more than when 
samples are randomly assigned to one of the two taxa (which would result in 50% 
correct identification). Furthermore, the discriminant function’s validity was tested by 
applying it to four samples from a foxtail millet population that had not been used 
for the development of the discriminant function. This test population was identified 
completely correct (Out and Madella 2019).
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Figure 3. Distribution of the discriminant function scores (DDFS) of the various data. The less overlap 
between the taxa, the more powerful the discriminant function, and the better the possibility to distinguish 
between the taxa: (a) DDFS of morphometric data of broomcorn millet and foxtail millet; (b) DDFS of the 
short cell proportions of broomcorn millet and foxtail millet; (c) DDFS of the morphometric data of sorghum 
and pearl millet (graphs: W. Out and L. Hilmar, Moesgaard Museum).
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Third, phytolith morphometry was applied to compare bilobates and cross-shaped 
phytoliths from pearl millet and sorghum. In this case, the use of morphometric data 
of the 27 morphometric parameters from altogether 3100 phytoliths (1600 and 1500 
respectively) from 10 populations, 18 plants, 31 leaves and 62 samples did not allow 
the development of a discriminant function that successfully classifies bilobates of the 
two taxa. The results show that 60% of the phytoliths of the modern plant material 
could be correctly identified, but this is only 10% better than when phytoliths are 
assigned to one of the two groups randomly (Fig. 3c; Out and Madella 2017).

Fourth, the bilobates and crosses from all four taxa together were compared mor-
phometrically by multiple group discriminant analysis. Again, using morphometric 
data of 27 parameters, now from 7100 phytoliths (4000 + 3100), it was possible to 
develop discriminant functions that can successfully distinguish between pearl millet/
sorghum, broomcorn millet and foxtail millet, although the chances to successfully dis-
tinguish broomcorn millet and foxtail millet are better than the chances to successfully 
distinguish pearl millet/sorghum (Out and Madella 2017).

Within species-variation in broomcorn millet, foxtail millet, pearl 
millet and sorghum
The development of phytolith-based identification criteria is a time-consuming chal-
lenge because of population-related variation in plants, the large variation of cells oc-
curring within individual taxa and similarity of plant cells between taxa. As a result, 
the development of identification criteria, based on multiple or single accessions per 
species, focusses much on the study of inter-taxa variation (distinction between two or 
more taxa), while there is only restricted effort spent on exploring intra-taxa variation 
(how much variation is there within a single taxon). Intra-taxon variation is, however, 
highly relevant, since phytoliths, representing plant cells, are subject to natural var-
iation. This is especially important when identification criteria concern taxa with a 
worldwide distribution area.

The experimental set-up of the above-presented studies allowed for the analysis of 
intra-species variation (Fig. 4). The morphometric analyses showed that concerning 
broomcorn millet, one population grown in Korea significantly differs from the other 
four populations. For foxtail millet, one population grown in England stands out. For 
pearl millet, one population grown in Japan stands out. The analysis of short cell types 
in broomcorn millet and foxtail millet showed strong differences between populations 
of both taxa. The observed within-species variance is not fully understood, but at least 
the morphometric variation could well be related to environmental variation. This 
implies that there is a need for careful application and interpretation of taxonomic 
identification criteria and ideally the collection of data from additional reference ma-
terial grown outside Europe.

Discussion
This contribution presents an overview of various studies focusing on the development 
of leaf phytolith identification criteria as a way to identify both taxa and crop by-prod-
ucts. Two different methods enable the distinction between leaves of broomcorn and 
foxtail millet, while one of the methods additionally allows a differentiation of these 



46 Past societies

1.000

.950

.900

.850

.800

.750

.700

10987654321 10987654321

.9

.8

.7

.6

.5

.4

.3

Convexity Circularity

AspectRatioRoundness
a b

10987654321

3.5

3.0

2.5

2.0

1.5

1.0

10987654321dc

TrapeziformsBilobates

.8

.6

.4

.2

100

80

60

40

20

0

%
2

1,5

1

0,5

0

%

10987654321 10987654321e f

Figure 4. Box plots showing the variation between populations concerning: (a-b) bilobate morphomet-
rics of the variables’ convexity and circularity of broomcorn millet (left of the dashed line) and foxtail 
millet (right of the dashed line); (c-d) bilobate morphometrics of the variables roundness and aspect 
ratio of pearl millet (l) and sorghum (r), and (e-f) short cell percentages of bilobates and trapeziform 
phytoliths of broomcorn millet (l) and foxtail millet (r) (graphs: W. Out and L. Hilmar, Moesgaard 
Museum; for graph 4a see Out and Madella 2016a).
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two taxa from pearl millet and sorghum for those sites where combinations of these 
crops can be expected, particularly in South Asia, Eastern Asia and Africa. An impor-
tant condition for all identification criteria is, however, that analyses should always be 
based on populations of phytoliths (see the original papers for further recommenda-
tions concerning the minimum sample size). Another practical recommendation is to 
submit measurements of reference collections both graphically and in tables. Graphs 
enable users to quickly visually understand differences and similarities between the 
various taxa, while raw data (tables) allow for further analysis.

It is expected that the developed identification criteria can contribute to reveal crop 
resources and particularly crop by-products in archaeological sites in regions where 
these crops were used in the past. The outcome of this better identification of plant 
materials has the potential to significantly influence the understanding of prehistoric 
agricultural societies in Europe and Asia, the role of crop plants in socio-economic 
changes, such as sedentism and the development of urban societies, and the evidence of 
past human communities’ impact on/adjustment to environmental change over time.

The current state of the art generates a clear agenda for future research. On a 
methodological level, it is of primary importance to investigate the inter-user vari-
ation, to see whether morphometric results obtained by one researcher or institute 
can be compared with those from others. This is relevant for morphometry applied 
to phytoliths and other archaeobotanical or archaeological remains. Concerning the 
development and application of the presented identification criteria, there is a clear 
need to compare bilobates of the studied taxa with those from other taxa, particu-
larly those taxa that have been used as crops or famine food in East Asia and South 
Asia, and additionally those that occur as weeds in fields of the studied taxa. Until 
then, application of the identification criteria is particularly recommendable for sites 
where the presence of one of the relevant taxa has been tested by means of other 
plant remains such as the charred grains. Moreover, not only bilobates but also other 
morphotypes may be relevant for taxonomic identification. In addition to the com-
parison between taxa, it may additionally be equally relevant to compare bilobates 
of leaves with bilobates of other plant parts within taxa, even though leaf phytolith 
assemblages can, in principle, be recognised based on their unique assemblage of 
phytolith morphotypes (cf. Out and Madella 2016b). Finally, an important next 
step will be to apply the developed identification criteria to archaeological contexts. 
This will require attention from archaeologists and archaeobotanists to collect and 
distinguish relevant samples. While all these recommendations together concern a 
quantity of work that can easily span a lifetime, all efforts are steps forward through 
which phytoliths can provide new glimpses into the past.
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Early Agriculture in  
Southern Peru

Hermann Gorbahn and Markus Reindel

Abstract
The Preceramic site of Pernil Alto is located on the desertic Andean foothills of Southern 
Peru. It dates to 5800-5000 cal BP and with that to the end of the Middle Preceramic 
Period of the Central Andes. It was possible to detect the transition from foraging to 
agriculture starting at around 5300 cal BP in the permanent village of Pernil Alto. 
With these results, early village agriculture is evident in Southern Peru, which in turn 
contributes to an overall understanding of the emergence of the first complex societies 
in the Central Andes.

Introduction
The Central Andes are one of the few areas in which sedentary life and food-producing 
economies emerged independently, in a multifaceted and non-evolutionary manner. 
Given the size of the area, which includes a high variety of ecological zones, these 
processes were very complex. All processes that finally led to the emergence of early 
complex societies within the Central Peruvian Coast region, at around 5000 cal BP 
(Makowski 2006; Shady Solís and Leyva 2003; Shady Solís 2010; Shady Solís et al. 
2014), were located in the entire northern area of South America (cf. Piperno and 
Pearsall 1998) making it a “non-centre” of domestication and early settled life (cf. 
Harlan 1971). Even though there is detailed information about first complex socie-
ties introducing monumental architecture at numerous sites (Fuchs 2009; Haas and 
Creamer 2004; Haas et al. 2004; Shady Solís 1999; Shady Solís 2000), the preceding 
cultural, social, and economic developments are hitherto not completely understood. 
The mentioned societies practiced a jointed agricultural-marine economy, which 
integrated the exploitation of the rich marine resources at the coast and agriculture 
in the coastal hinterland (Shady Solís 2006a; Shady Solís 2006b). The emergence of 
these monumental societies on the Central Peruvian coast dates to the Late Preceramic 
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Period1 (5000-3800/3500 BP), but previous required developments – including the 
emergence of sedentism, villages, exploitation of marine resources, and agriculture – 
took place in the preceding Middle Preceramic Period (8000-5000 BP) in the Central 
Andes. Whereas early sedentary villages with a marine based subsistence are known 
from the Peruvian and Ecuadorian coast (Benfer 2008; Benfer 1999; Benfer 1990; Bird 
and Hyslop 1985; Dillehay et al. 2012a; Dillehay et al. 2012b; Donnan 1964; Engel 
1988; Sandweiss 1996; Stothert 1985), the development of agriculture as a subsistence 
strategy is hitherto poorly understood. There are strong indications for early agricul-
ture beginning maybe as early as 7500 BP, but more securely from 5600 BP onwards 
(Dillehay et al. 2005; Dillehay 2011), originating in Northern Peru in the area of the 
Nanchoc/Jequetepeque Valley. However, most of this evidence is indirect, based on the 
presence of plant-species, and which, thus far, has not been connected to village- or 
hamlet-like settlements that have been studied in detail.

The site of Pernil Alto was discovered in the Andean foothills in Southern Peru 
within the “Andean Transect” project of the German Archaeological Institute in 
2001 (Fig. 1).

1 The Preceramic Period is synonymic to the Archaic Period and refers to the time from the beginning 
of the Holocene to the introduction of ceramics.

Figure 1. The site of Pernil Alto during fieldwork in 2010 (view direction: west; photo: 
Proyecto Palpa).
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Its investigation has contributed to the research agenda with new information, thus 
providing a better understanding of the highly complex process of the emergence of 
agriculture and sedentism in the Central Andes. The preceramic remains of Pernil 
Alto date to 5800-5000 cal BP, that is, to the end of the Middle Preceramic Period, 
which directly precedes the emergence of the first complex societies at the Central 
Peruvian coast. The preceramic remains were excavated from 2005-2009 and were ana-
lysed shortly thereafter. The research aimed at understanding the prevailing subsistence 
economy, the internal structure, and the possible mobility form of the people of Pernil 
Alto. Other aspects were also studied, but have been excluded from this paper.

Figure 2. Pernil Alto in the mid-Holocene landscape. The reconstruction of the ecological zones 
is based on the literature mentioned in the text. All mapped sites are Preceramic. The dotted 
lines indicate walking distances from Pernil Alto. The highland begins more or less with the 
puna vegetation (after: Gorbahn 2013, fig. 8; Reindel and Gorbahn 2016, fig. 5; Reindel and 
Gorbahn 2018, fig. 5).
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Material and Methods
Pernil Alto is located in the Rio Grande Basin in Southern Peru in the district of Palpa. 
It is situated on the desertic Andean foothills at an altitude of 400 m on a small spur 
10 m above the fertile river valley bottom of the Rio Grande. Following the river up-
stream, the Andean highlands are about 50 km away. Downstream, the Pacific coast is 
located at a distance of about 60 km (see Fig. 2).

The first archaeological research at this site focused on a settlement from the Initial 
Period (3500-2800 cal BP) (Reindel and Isla 2006). Below this settlement, remains of 
a significantly older site of the Middle Preceramic Period (8000-5000 BP) were dis-
covered in 2005 and subsequently researched in an areal excavation of 400 m², which 

Figure 3. Plan of Pernil Alto indicating the most important remains of the Initial and the Preceramic Periods 
(after: Reindel and Gorbahn 2018, fig. 7).
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we divided into two areas and excavated by following cultural layers. The distribution 
limits of the remains were detected in the north, east, and south of the excavation area. 
Towards the west, however, the superimposed remains of the walls of the Initial Period2 
were so dense that the preceramic remains below could not be excavated. The complete 
area of the preceramic site is estimated to be around 1200 m².

Various remains in the form of layers, pits, fireplaces, storage pits, etc. were docu-
mented during the excavations (Fig. 3).

This included the remains of 18 dwellings, which represented semi-subterra-
nean, circular or oval huts with diameters of 2.5-3 m (see Fig 3. for locations and 
Fig. 4 for an example).

Additionally, 33 simple, primary inhumation burials containing 35 individuals, 
mainly in flexed positions, were discovered (see Fig. 4 for an example). About 2/3 
of them had been buried in abandoned dwellings (see Fig. 3 for locations and Fig. 4 
for an example), the rest in the open spaces between them. Numerous lithic, bone, 
basketry, wood, jewellery, and other artefacts were associated with the remains (Fig. 5).

2 The walls could not be removed according to Peruvian regulations of the preservation of archaeolog-
ical monuments.

Figure 4. Remains of a semi-subterranean dwelling (structure 11) with a burial (no. 50) placed in the aban-
doned hut (view: south; after: Reindel and Gorbahn 2016, fig. 9; Reindel and Gorbahn 2018, fig. 9).
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Numerous botanical macroremains and faunal remains were recovered, since con-
servation conditions were ideal due to the extremely arid milieu. A total of 70 samples 
for radiocarbon analysis were obtained.

Following stratigraphic information, the 14C-dates3 were modelled in OxCal 4.2 
and six phases could be distinguished. The artefacts were classified and then analysed 
by function, based on performed activities. The site was examined in spatial and func-
tional terms in order to identify activity areas. The buried individuals were examined 
anthropologically with regards to age and sex.4 In addition, measurements of strontium 
isotopes5 were conducted. All botanical and faunal remains were analysed and species, 
weight, and plant or body parts were determined.6

The encompassing analytical approach for all these forms of analysis was based on a 
quantitative diachronic analysis that included all available information in a multi-proxy 
perspective. The core aim of the analysis was to quantify the available information and 
transfer it in quantified form to the phases as they were obtained from the stratig-
raphy and modelling of the 14C data. Thus, the diachronic development of cultural 
components of Pernil Alto could be observed in a measurable and comparable form. 
An important aspect was the assumption that all cultural, natural, and archaeological/
technical taphonomic processes affected the remains during all phases of the settlement 
in equal measure, so that the most meaningful results were not primarily due to the 
absolute numbers of components, but to the changing relations between them.

3 The radiocarbon measurements were conducted by laboratories in Heidelberg, Germany (Hd) and 
Mannheim, Germany (MAMS) by Bernd Kromer and his team. Some radiocarbon dates were given 
from this research group to a laboratory in Zürich, Switzerland (ETH), for control reasons. All 
datings are AMS-datings. 

4 The recovered human remains were studied and determined by Elsa Tomasto Cagigao of the Pontificia 
Universidad Católica in Lima, Peru, and Lars Fehren-Schmitz, then of the Georg-August-Universität 
in Göttingen, Germany.

5 The analyses were conducted by Stefan Hölzl, Christian Dekant and Susanne Rummel, all then from 
the Bavarian State Collection of Paleontology and Geology, Munich, Germany.

6 The botanical remains were determined by Gabriela Bertone of the Museo Nacional de Historia 
Natural, Lima, Peru. The remains of the vertebrates were determined by Enrique Angulo and Carmen 
Rosa Cardoza of the Museo de Arqueología de San Marcos (Casona), Lima, Peru. The remains of the 
invertebrates were determined by Manuel Goritti Manchego.

Figure 5 (opposite page). Examples of artefacts of Pernil Alto: (a) mortar; (b) big ground 
stone; (c) very big handstone; (d) pestle; (e) projectile point; (f) cutting tool; (g) hammerstone; 
(h) notched piece; (i) spear thrower head; (j) braiding tool; (k) double-ended digging stick; 
(l) sea shell pendant; (m) discoidal sea shell beads; (n) oval sea shell beads; (o) textile remain; (p) 
mat remains; (q) possible net remain (after: Reindel and Gorbahn 2018, fig. 10 modified; see above).
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Results
The remains dated to about 5800-5000 cal BP and could be divided into six consecu-
tive chronological phases (0-5)7:

0: 5789-5291 cal BP
1: 5334-5266 cal BP
2: 5303-5150 cal BP
3: 5257-5064 cal BP
4: 5248-4985 cal BP
5: 5215-4819 cal BP

All remains were assignable to one of these six phases. Phase 0 was a particularly long 
phase that also differs culturally from the following phases. Phase 5 was poorly repre-
sented and all subsequent analysis steps ignore the remains of this phase, which prob-
ably represent a post-use period.

The dwellings served mainly as shelters for sleeping due to the associated internal 
contexts. The use of each dwelling by two or three people can be assumed. They did 
not exist simultaneously, but were erected successively around free places with aban-
doned dwellings serving as burial places. The dwellings were arranged around encircled 
areas. A larger central area was surrounded by six dwellings in the northeastern area of 
the site.8 Three further smaller areas, consisting of four dwellings, were located in the 
north9 and south.10 The successive and arranged construction of the dwellings indicates 
a structured, planned settlement with a pattern of “circulating courtyards”. Everyday 
activities took place outdoors in the areas surrounded by the dwellings.

The recovered botanical remains consisted of wild and cultivated plants of 11 species 
and 10 genera. Cultivated species were fully domesticated, so that domestication steps 
were not performed in Pernil Alto. The most important wild food plant was Prosopis 
(Prosopis pallida). Cultivated food plants included sweet potatoes (Ipomoea batatas), 
lima beans (Phaseolus lunatus), smaller proportions of edible canna (Canna indica), 
common bean (Phaseolus vulgaris), guava (Psidium guajava), jack-bean (Canavalia sp.), 
squash (Cucurbita sp.), and yam bean (Pachyrrihzus sp.). Another cultivated plant was 
the bottle gourd (Lagenaria siceraria), which was cultivated for industrial purposes as 
their dried fruits served as vessels.

Wild plants were collected in the riparian forest, while domesticated plants were 
probably cultivated on a river meander south of Pernil Alto. When directly compared, 
the weight of edible residues of wild plants makes up 34.49%, the weight of cultivated 
plants 65.51%. However, the proportions develop diachronically (see diagram in Fig. 6):

With 64.7%, wild plants represent the majority of plant residues in phase 0. 
Starting in phase 1, in comparison, the amount of cultivated plants reached 52% and 
increased to 74.5% in phase 4.

7 σ2-calibration.
8 See Fig. 3: formed by structures 7, 8, 9, 12, 13, and 16.
9 See Fig. 3: formed by structures 1, 2, 3, and 5; and by structures 4, 6, 10, and 11.
10 Less clear; see Fig. 3: formed maybe by structures 17, 18, and 19.
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A similar development is identifiable in the faunal remains (see diagram in 
Fig. 6): Altogether, these are  – in relation to places with clear evidence of hunt-
ing in the highlands (e.g. Aldenderfer 1998; Lavallée et al. 1985; Rick and Moore 
1999) – poorly represented in Pernil Alto. Only the remains of 10 larger mammals 
(tarucas, guanacos, and other camelids) were detected. Besides these, the remains of 
39 rodents and birds of different species were recovered. The larger animals can be 
considered as remains of hunted game. Their frequency decreases continuously from 
phase 0 onwards with only some occasional hunting activity in phase 4. Rodents 
and birds became increasingly more frequent. Most were found in the remains of 
phase 4. Hunting for larger animals – including guanacos, which descended from the 
highlands during the flowering period of the coastal fog oasis – can be assumed in 
the closer vicinity of Pernil Alto, but lost importance diachronically. The increasing 
amount of small game was probably connected to the increasing agricultural activity 
that attracted these animals, which were then “hunted” as an additional protein 

Figure 6. Diachronic development of the indicators of agriculture and foraging. The amounts 
for “cultivated plants”, “plant use activities”, “wild plants” are given in percentages. The 
amounts of “birds and cavies” and “big animals” are absolute numbers. The overall trendlines 
of “foraging” and “agriculture” indicate accumulated amounts (foraging = wild plants + 
foraging activities + big animals; agriculture = cultivated plants + plant use activities + birds 
and cavies) (diagram: H. Gorbahn and M. Reindel).
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source or killed as pests on cultivated land. The remains of marine invertebrates are 
very sparse in Pernil Alto, except in processed jewellery. Mussels and sea fish were 
thus practically not consumed in Pernil Alto. However, there are some remains of 
freshwater shrimps originating directly from the Rio Grande.

The analysis of the artefact-expressed activities revealed that numerous activities 
were performed, which were combined into groups. This, in turn, enhanced the com-
prehensibility and comparability of the results.

The proportion of artefact-expressed activities related to foraging (projectile points, 
scrapers, spear thrower head, etc.; see Fig. 5b for examples) was low in relation to other 
activities on a whole, but also lost importance diachronically (see diagram in Fig. 6). 
In contrast, plant use-activities, expressed by specific artefacts (ground stones, mortars, 
handstones, pestles, digging sticks, etc.; see Fig. 5a and 5b for examples), increased 
continuously (see diagram in Fig. 6). Handcraft activities, evidenced by various arte-
facts (hammer stones, semi-products, cores, etc.), are relatively low in phase 0, but also 
increased continuously.

Raw materials were local and available within the vicinity of the site. Exotic mate-
rials were composed of sea shells and obsidian. The latter originates from the highlands 
and was only used in exceptional cases, with a continuously decreasing proportion. 
Sea shells were used for jewellery (mainly beads) and originated from the Pacific coast. 
Their amount increased diachronically.

The strontium signals measured in the human skeletal remains clearly indicate local 
signals, thus excluding longer stays in the highlands or on the coast.

The composition of the buried individuals probably corresponded to a living 
population. About 2/3 of them were young individuals (prenatal to infants 1); 
only 1/3 had become adult. There is a slight predominance of female individuals, 
but only seven could clearly be sex-determined. However, the burials are unequally 
distributed in the phases.

Based on local palaeoclimatic research (Eitel et al. 2005; Mächtle et al. 2010; 
Schittek et al. 2015), it seems clear that the mid-Holocene climate in the Rio Grande 
basin was distinctly more humid than today. The current precipitation in Palpa is about 
5 mm/a (ONERN 1971), whereas in the mid-Holocene it has been estimated to have 
been more than 200 mm/a. This had an impact on the landscape surrounding Pernil 
Alto, providing the site with significantly more stream water, denser and more intensive 
riparian forests, and grasslands outside the river valleys (see Fig. 2 for a reconstruction 
of the landscape), which contrasts with today’s extremely arid landscape.

Discussion
Following Bruce Smith (2001), subsistence economies of low-food-production and ag-
riculture can be distinguished by the amount of produced food: Low-food-production 
systems are systems in which domesticated plants are cultivated, but whose main food 
source is foraging.11 In contrast, cultivated plants constitute the major part of subsistence 
in agriculture. Deborah Pearsall (2003) has compared the information available from 

11 Which includes, according to this definition, the use of the entire range of natural food resources like 
plant collecting, hunting, fishing, etc.
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Southern Ecuador with that from the Central Andes to determine when agriculture first 
became the subsistence basis in the Central Andes. She included various aspects in a 
multi-proxy approach (Pearsall 2000; Pearsall 2009), contrasting more simple traditional 
approaches in which only the presence of domesticated plants was taken as an indicator 
of agriculture. Due to her results and data, it is likely that crop cultivation became the 
main subsistence strategy only from 4800 BP onwards (also cf. Zeidler 2008) and that 
it can only be from this point on that agriculture can be assumed. More recent research 
(Dillehay 2011) assumes that agriculture has existed since 7500 BP in the Nanchoc area 
in Northern Peru. However, concrete botanical macroremains are rather sparse (Rossen 
1991; Rossen et al. 1996) and some interpretations are questionable from the authors’ 
point of view (Piperno and Dillehay 2008). In the Nanchoc area, the dating of an irri-
gation channel from approximately 5600 BP (Dillehay et al. 2005; Dillehay et al. 2011) 
can be assumed to represent a more secure beginning of agriculture. However, the pro-
portional relationship between plant cultivation and foraging is not clear. Furthermore, 
no village plans and settlements from this area and period are known.

If the definitions of Smith (2001) and the multi-proxy approach of Pearsall 
(2000; 2009) are transferred to the results of Pernil Alto described above (see Fig. 6), 
then the subsistence economy of Pernil Alto can be considered to have been a 
low-food-production system in phase 0. During this phase (ca. 5800-5300 cal BP), 
the focus of subsistence was wild plants, which accounted for 64.7% of the weight 
of plant residues, in contrast to 35.3% of cultivated plants. Hunting also had some 
importance. Moreover, logistical mobility seems to have been more pronounced, as 
obsidian was used in greater (albeit overall low) quantity in this phase compared to 
the following phases. In addition, foraging activities, as expressed by the artefacts, 
were still relatively frequent, while activities for plant use were already present, but 
not yet nearly as strong as in the following phases. Overall, a low-food-production 
subsistence with a focus on foraging and a still relatively strong logistic mobility 
seems to have been pursued in Pernil Alto during phase 0.

In contrast, the subsistence economy can be interpreted as agricultural in the follow-
ing phases, starting at 5300 BP. From this time on, cultivated plants always account for 
more than 50% of the weight of the food plants. In phase 2, their amount even exceeds 
2/3 and increases further with a slight backdrop in phase 3. Similarly, hunting for larger 
game decreases as reflected both in faunal remains and in artefact-expressed activities. 
In the latter, plant use activities increase and roughly correspond to the increase in the 
amounts of remains of cultivated plants. This proxy is thereby independent of that of 
the plant remains. The increase in small game can also be interpreted as an indication 
of agriculture now practiced as a subsistence basis: Rodents and birds were probably 
attracted by the larger and/or longer-used areas under cultivation and then killed by the 
inhabitants. The subsistence economy of Pernil Alto was therefore, from 5300 cal BP 
onwards, entirely agricultural, even if plant collecting still played a relevant role.

Pernil Alto’s internal settlement pattern with circulating courtyards and the open 
spaces, probably used for communal/everyday activities, corresponds rather to that of 
a village and not to an agglomerated hamlet due to its structure and planning. The 
results of strontium analyses also show that the population was local and not mobile. 
In addition, the concentrated occurrence of archaeological evidence, verifying a perma-
nent use of Pernil Alto in the form of the aforementioned village structure, agriculture 
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by 5300 cal BP, the construction of graves and the particularly heavy artefacts (ground 
stones, mortars) as well as the local raw materials, clearly indicate that the population 
was sedentary. In addition, handcraft activities at the settlement increased and were not 
carried out externally (e.g. expeditions), which indicates a stronger presence at the set-
tlement. The increase in jewellery made of marine materials also fits into the picture of 
this sedentism: With increasing sedentism, relations with the coast probably stabilised, 
which resulted in more intense exchange. Some sites, which are contemporaneous with 
Pernil Alto, such as Las Brujas (Vogt 2011; Vogt 2008; Vogt 2007) and Santa Ana 
(Engel 1981) (see Fig. 2), are known from the lower course of the Rio Grande. They 
are not yet fully researched, but provide indications of settlement activity during the 
Preceramic Period in these areas. Overall, Pernil Alto was a permanent and established 
agricultural village on the Andean foothills by 5300 cal BP.

This makes Pernil Alto the oldest hitherto known agricultural village of the Central 
Andes. The transition to agriculture that took place in Pernil Alto was obviously not trig-
gered by changing environmental conditions. These were – in contrast to today – particu-
larly favourable, whereas a significant improvement or deterioration of environmental 
conditions does not correlate chronologically with the changing mode of subsistence. It 
was rather an internal, socio-economic process that probably occurred, whose “trigger” – 
if any existed – could not be determined from the archaeological record of Pernil Alto. 
The abandonment of the settlement around 4900 cal BP was possibly due to a shifting 
riverbed, which often happens with the Peruvian coastal rivers under natural conditions. 
Already within the last phase – phase 5 – the archaeological remains are quite scarce and 
Pernil Alto probably only served as a burial place at this time.

Conclusion
Although Pernil Alto provides the oldest evidence of village agriculture in the Central 
Andes to date and this finding is important in itself, the findings furthermore represent 
a puzzle piece in the understanding of the multifaceted processes in which sedentism, 
agriculture, and ultimately the first complex societies based on it developed. Permanent 
villages on the Central Andean coast, such as La Paloma (Benfer 1990; Benfer 1999; 
Engel 1980; Quilter and Stocker 1983), Huaca Prieta (Bird and Hyslop 1985; Dillehay 
et al. 2012a; Dillehay et al. 2012b) or Chilca 1 (Engel 1988), already existed well be-
fore Pernil Alto. At these sites, however, rich marine resources were exploited, while 
plant cultivation was of minor importance. It is possible that older agriculture, from 
around 5600 BP, existed in Northern Peru in the Nanchoc area (Dillehay 2011), but 
no village structures have been found there yet. In addition, Pernil Alto was not a 
domestication place, since the cultivated food plant species already arrived in their 
fully domesticated form in Pernil Alto and originated botanically for the most part 
probably from Amazonia and/or Northern South America (see Piperno and Pearsall 
1998). Research at Pernil Alto is, however, significant in that it has been proven that 
agricultural villages existed even before the emergence of complex societies on the 
Central Peruvian coast. There, at around 5000 cal BP, the established use of marine 
resources was combined with the – now demonstrably – already established agriculture 
into a marine-agricultural economy (Shady Solís 2006a; Shady Solís 2006b), in which 
cotton – for nets to increase the protein yield – and maize – to increase the carbohy-
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drate production – were integrated. This “enhanced” double system then formed the 
economic basis for the first complex societies (see Reindel and Gorbahn 2016 for a 
more detailed description of the model), which left important archaeological remains 
in the form of early monumental structures and which were possibly already organised 
as proto-state societies (Shady Solís et al. 2000). They formed the cradle for the devel-
opment of Central Andean civilisation. Pernil Alto represents a previous development 
that contributed to this development.

Overall, it can nevertheless be assumed that agricultural villages existed in other 
areas on the Andean foothills at least at the same time or even earlier than Pernil 
Alto. The results of research from the Nanchoc/Jequetepeque Valley (Dillehay 2011) 
provide strong evidence for very early developments of subsistence economy in these 
ecological zones. However, the foothills and western slope of the Andes have – de-
spite admonishments by Peter Kaulicke since 1994 (Kaulicke 1994, 162) – still not 
been sufficiently researched. Future investigations on the Preceramic Period in this 
area could provide further important insights into the development of an agricultur-
al economy in the Central Andes.
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Corded Ware and Bell Beaker 
between Rhine and Saale: 

Theories, Methods and Results

Ralph Großmann

Abstract
The Corded Ware and Bell Beaker phenomena were widespread appearances of the 
3rd millennium BC, which were mostly spatially exclusive. However, in certain Central 
European regions both phenomena were located close by each other. These included 
the Upper/Middle Rhine region and the Thuringia region/Burgenland District. Based 
on an applied typo-chronology and chorology, these regions were analysed with the 
aim to reveal the dialectic and interrelation amongst these phenomena. Interrelations 
could be found, among other things, with respect to grave goods and ranges of sign 
systems to which the decoration motifs probably belonged. Shared elements occurred 
when spatial and temporal proximities of the phenomena were given. The sharing of 
material culture and symbols is interpreted as part of an exchange network between 
Corded Ware and Bell Beaker phenomena, which could be based on a gift giving char-
acter. Moreover, some burials overcame the Corded Ware and the Bell Beaker dichoto-
my and were regarded as hybrids.

Introduction
Within the 3rd millennium BC, the Corded Ware phenomenon and the Bell Beaker 
phenomenon dominated Europe’s material culture. The distribution of the Corded 
Ware phenomenon that began around 2850 BC (Włodarczak 2009), ranged from the 
Middle Volga in the east to the Rhine in the west and over wide areas of Scandinavia. 
In the south, the phenomenon borders on the Alps and Carpathians. However, the Bell 
Beaker phenomenon spread from about 2700 BC from the Iberian Peninsula in the 
west to the Carpathian Basin and the Vistula River in the east and from Morocco in 
the south to Great Britain and southern Scandinavia in the north (Olalde et al. 2017; 
Heyd 2013; Lechterbeck et al. 2013).
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The dissertation of the author pertaining to this topic included two work areas. 
First, the federal states of Hessen, Rhineland-Palatinate and northwestern Baden-
Württemberg, which are summarised under the name Upper/Middle Rhine region, 
as well as the state of Thuringia and the Burgenland District. These areas were chosen 
due to extensive material bases that promised beneficial analytical studies. In addition, 
the selection of two work areas enabled a cross-spatial comparison and showed changes 
on the basis of different landscapes and cultural influences. Finally, two areas revealed 
evidence of possible diffusions of material cultures among regions.

The underlying thesis (Großmann 2016) addressed the question, whether relations 
between the Corded Ware phenomenon and the Bell Beaker phenomenon can be de-
tected and, if so, in which manner these references have to be considered. Based on the 
axiom that spatial and temporal proximity indicate communication, further questions 
concerning chronology and distribution patterns were pursued. Moreover, questions 
about the cause of interrelations and about the meanings of decorative motifs were 
provided. In addition, theses about the transitions from the Late Neolithic to the End 
Neolithic and from the End Neolithic to the Early Bronze Age were postulated.

Material and Methods
The investigation was largely based on burial goods, which represent the most impor-
tant source in the End Neolithic. Grave contexts were represented by single graves, 
sometimes covered by mounds (mostly in Corded Ware contexts). Often, burials were 
already partially or completely destroyed before they were documented and most burial 
mounds were preserved in forest areas (Messerschmidt and Ettel 2011, 19).

The corresponding sources for the Upper and Middle Rhine region were based on 
the catalogues of Gebers (1978) and Wiermann (2004); regarding Thuringia and the 
Burgenland District on catalogues by Löwe (1959), Feustel et al. (1966), Bach and 
Bach (1975), Matthias (1974; 1982; 1987), Bücke et al. (1989) and Hille (2012).

In addition to the material culture of the Corded Ware and Bell Beaker phenom-
ena, the group of Giant Beakers was also part of the doctoral thesis, which had strong 
links to the Bell Beaker, Corded Ware and Single Grave cultures (see Wiermann 2004).

Chronologies for both phenomena and regions were created. Therefore, the studies 
by Gebers (1978; 1984) and Ullrich (2008) served as role models. Decoration motifs 
and beaker forms operated as bases for chronological analyses, which functioned as 
variables for correspondence analyses (Großmann 2016, 45-56). In contrast to Ullrich 
(2008) and Gebers (1978), no distinction was made in terms of decorating techniques, 
in order to underpin common motifs and not the techniques, which were applied.

The typologies of beakers and amphorae were chronologically proved by absolute 
data (14C-data) and Bayesian 14C models were added, which clarified and underpinned 
typochronologies. The results included phenomena of specific time periods for the 
respective work areas and justified assignments of the material cultures (beakers, am-
phorae) into the time periods (Großmann 2016, 59-116).

Furthermore, the dissertation contains distribution maps of material cultures 
in respective time periods, which also include kernel-density analyses made with 
Geographic Information System (GIS). Based on GIS, archaeological sites were also 
correlated with the predominant soil types and topographies. Moreover, distribution 
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patterns of diverse typological vessel types were created, which were also presented in 
temporal depth (Großmann 2016, 119-176).

The references and interactions between the End Neolithic phenomena took centre 
stage in the thesis. Based on correspondence analytic studies of categories of grave 
goods, trans-phenomenon beaker forms and ornament motifs could be highlighted 
(Großmann 2016, 177-228).

Results
Regarding typo-chronologies, the following results were obtained: Both the 
Upper/Middle Rhine region as well as the Thuringia region and the Burgenland 
District provided an oldest, older, and middle Corded Ware phase. However, the 
oldest phase in the Thuringia region and the Burgenland District is very weakly 
pronounced. In addition, Thuringia and the Burgenland District demonstrated an 
additional younger phase (Fig. 1).

The oldest beakers (2800-2620 BC) were characterised by a bulbous s-profiled 
shape and short line-field ornamentations with final point decorations  – beakers, 
which largely confirm the early onset of the so-called A-Horizon of the Corded Ware 
phenomenon (e.g. Ullrich 2008). Earliest amphorae included line bundle ampho-
rae and amphorae carrying the Swiss Vinelzer motif. The early forms were mainly 
located in the Rhine-Main area with few further sites within the West Hesse Basin. 
Concerning Thuringia and the Burgenland District, a material continuity with and a 
temporal overlap to the Globular Amphora could be observed (Beran 1992; Müller 

Figure 1. Chronological phases of Corded Ware and Bell Beaker in the work areas of the Upper/
Middle Rhine region and in the Thuringia region/Burgenland District, based on correspond-
ence analyses and 14C data (Großmann 2016, fig. 5.27, 112).
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2001; Woidich 2014). No 14C data from the oldest Corded Ware phase were provid-
ed and only a few beakers, which typologically correspond to the oldest phase, were 
located left of the Saale River and north of the Unstrut River (Großmann 2016, 129 
fig. 6.7; 144 fig. 6.17).

In the Upper/Middle Rhine region, the older Corded Ware phase (2620-2480 BC) 
was represented, in particular, by the so-called herringbone ornamented beakers (e.g. 
Sangmeister 1951, 64). With the appearance of this type, the number of findings 
increased especially north of the Main. At this time, a wider range of style groups 
could be identified within Thuringia and the Burgenland District. The A-Horizon 
continued and further styles, such as the so-called Mansfeld style (mostly expressed 
by shaded triangles), herringbone, and fir branch ornamentations (Group II after 
Buchvaldek 1967), appeared. In addition, beaker forms were designed with a nar-
rower and less s-shaped profile. The amphorae were still thickset and had high-seat-
ed handles and short necks. An enormous increase of sites was detectable and the 
phenomenon spread especially along the Saale River and the Weiße Elster River 
(Großmann 2016, 130 fig. 6.8; 145 fig. 6.18).

From 2480 BC, the Corded Ware vessels were characterised, in both regions, by 
complex ornaments (Mansfeld style, Groß-Gerau/Esch style; Köster 1966), which 
were combined with narrow vessel shapes (tulip beaker). In addition, long cylinder 
necks for beakers and amphorae had become predominant. At this time, amphorae 
were rather rhombic shaped, with handles placed on the middle of the vessels. In 
the Upper/Middle Rhine region, a significant southwest shift of the Corded Ware 
distribution to larger river estuary regions (Rhine-Lahn/Mosel, Rhine-Main and 
Rhine-Neckar) was documented. This spread was also accompanied by a prefer-
ence for flatter areas. In the Thuringia/Burgenland District, the Corded Ware phe-
nomenon had, when comparing it to the previous phase, a higher concentration 
within the Thuringia Basin at the upper reaches of the Saale and at the Pleise River 
(Großmann 2016, 131 fig. 6.9; 146 fig. 6.19).

From 2300 BC, Corded Ware findings could no longer be verified for the Upper/
Middle Rhine region and less evidence was recorded north of the Unstrut River and 
west of the Gera River for Thuringia and the Burgenland District (Großmann 2016, 
147 fig. 6.20). Vessel decorations were limited to spare horizontal line fields and zoned 
line decors. Cylinder neck vessels and beakers with handles continued to dominate the 
picture. Ostharz amphora belonged to the characteristic amphorae of this phase, which 
had only puncture and furrow engravings.

With respect to the Bell Beaker phenomenon, older, middle and younger phases 
were applied for the work areas, whereby the phenomenon started later and persisted a 
little bit shorter in Thuringia and in the Burgenland District than in the Upper/Middle 
Rhine region (Fig. 1).

In the Upper/Middle Rhine region, the first beakers (2480-2350 BC) included 
Maritime, CZM (Cord-Zoned-Maritime) and AOO (All-Over-Ornamented) vessels, 
which were especially recorded on the western side of the Rhine River within Rhine 
Hesse and the Anterior Palatinate region. The Bell Beaker phenomenon started in the 
Thuringia/Burgenland District around 2400 BC with few findings concentrated north 
and west of the Unstrut and Ilm rivers. In contrast to the Upper/Middle Rhine region, 
Maritime and CZM beakers were not recorded. Instead, Metope beakers, which dis-
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play two broad ornamental zones, characterised the older phase (Großmann 2016, 135 
fig. 6.10; 151 fig. 6.21).

From 2350 BC and 2300 BC, respectively, several regional Bell Beaker styles could 
be identified for both work areas, which were roughly represented by two styles: the 
Metope beakers and the Epi-Maritime beakers. In contrast to the previous phase, 
the Metope beakers were narrower. Instead of two, they had mainly three ornamen-
tal zones. Moreover, the variation of ornament motifs increased. Especially hourglass 
motifs characterised this middle phase. In the Upper/Middle Rhine region, the Bell 
Beaker phenomenon spread to the eastern side of the Rhine and occupied regions 
along the Main and Neckar. A strong increase of findings could also be recorded for 
the Neuwied Basin. In the Thuringia/Burgenland District, an enormous increase of 
findings and an expansion to the east toward the Weiße Elster River could be observed. 
Concentrations existed, in particular, at the Gera, Ilm, and Saale rivers. In both work 
areas, a process of suppression and replacement of the material culture of the Corded 
Ware phenomenon is recognisable (Großmann 2016, 136 fig. 6.11; 152 fig. 6.22).

From 2250/2200 BC, Bell Beakers had either complex decorations (Veluwe style) 
or were almost undecorated. The Neuwied Basin exhibited Giant Beakers and the ma-
terial cultures of the Early Bronze Age groups (Adlerberg, Unitice) increasingly replaced 
the material culture of the End Neolithic groups – a development that is illustrated, in 
particular, by the increasing number of undecorated beakers and cups. Basically, this 
phase corresponds to a transitional horizon in which both the material culture of the 
Bell Beaker phenomenon and the material cultures of Early Bronze Age groups existed 
side by side (Großmann 2016, 136 fig. 6.12; 153 fig. 6.23).

With regard to the typological development, it should be emphasised that in both 
the Corded Ware and the Bell Beaker phenomena, forms of beakers and amphorae pro-
vide more indications regarding chronology than decorative motifs. Ornament motifs 
tend to cover a larger temporal corridor and reflect regional traditions (Fig. 2).

Corded Ware and Bell Beaker findings correlated across time and phenomena with 
fertile black soils and riverine meadowlands. In addition, sites of both phenomena were 
oriented on rivers, whereby Bell Beaker findings were more often oriented on larger 
ones. Overlapping zones could be identified, where people of both phenomena lived 
for about 200 years. This applied, in particular, to the large estuarine Rhine-Neckar 
and Unstrut-Saale regions. Thus, people of both phenomena had an interest in similar 
landscapes, which facilitated similar economic bases and convenient connections to 
communication networks (Großmann 2016, 142 fig. 6.16; 157 fig. 6.27).

In addition, there are indications of mutual contacts and possible interrelations 
between the two phenomena, which had already been described in other studies 
and have been interpreted as being opposite, dialectical, and sharing (Behrens 1969; 
Fischer 1976; Strahm 2002).

The submitted thesis concluded that some cultural elements of the Bell Beaker phe-
nomenon, such as the north-south orientation of the burials, tanged arrowhead points, 
tulip-shaped beakers, and scratched line ornamentations, were adopted by the Corded 
Ware phenomenon. In addition, various decorative motifs entered the Corded Ware 
phenomenon (inside ornamentation, the zoning of the herringbone motif, standing 
line bundle motifs, cross motifs, and the zoning of the vessel surface with two-, three- 
or four-line bundles) (Großmann 2016, 177-228).
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Conversely, attributes were also adopted by the people of the Bell Beaker phenom-
enon from the Corded Ware phenomenon. This is shown by the east-west orientation 
of some burials and grave goods such as axes, arrowheads with concave bases, boar 
tusks, shell jewellery, bone antlers and Komplementär-Keramik = bowls, foot bowls, and 
cups (Strahm 2004). Various ornamentation techniques and motifs (cord and chisel 
stamp decorations, spared angle bands, shaded and interlocked triangular motifs) were 
also adopted by the Bell Beaker phenomenon. In addition, stone cist graves seem to 
be transmitted into the Bell Beaker phenomenon in connection with contacts to the 
Corded Ware phenomenon (Großmann 2016, 177-228).

Different elements, such as single graves, flat/stone cist graves, south-north orien-
tations of the deceased, complementary ceramics (Komplementär-Keramik) and orna-
ment motifs (shaded triangles, spared angle bands; Fig. 3), were also adopted by Early 
Bronze Age groupings (Unitice, Adlerberg).

Thus, there was a continuity, which also includes other regions such as the Lech Valley 
(cf. Knipper 2017; Schwarz 2015, 703). Another influence was recorded in the context 
of secondary burials of Bell Beakers in Corded Ware tombs, which were especially doc-
umented in the Thuringia/Burgenland District (Großmann 2016, 233-237 fig. 8.60).

Overall, there was not only a temporal proximity and overlap of both phenomena 
but distribution maps also showed a spatial proximity of common elements of the 
material culture that had been adopted by the respective phenomenon. This fact un-
derpins the thesis that the occurrence of common elements was not a coincidental 
phenomenon, but the result of existing interrelations.

a b c

0 10 cm

Figure 3. Motifs: Shaded triangle/spared angle band as examples for cross phenomena motifs: 
(a) Corded Ware: Mannheim-Seckenheim, Stadt-Mannheim (Gebers 1978, Taf. 3,3); (b) Bell 
Beaker: Mannheim, Stadt Mannheim (Wiermann 2004, Taf. 30,9); (c) Adlerberg Group (Early 
Bronze Age) Limburgerhof, Rhein-Pfalz-Kreis (Gebers 1978, 54,16).
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Discussion
Finally, it is questioned, which motives and backgrounds could be connected with 
these interrelations and why these references were expressed in an outward manner. 
Both phenomena preferred similar natural conditions and convenient locations. Thus, 
spatially-based references could hardly be avoided. Furthermore, the dimensions of 
burial grounds and settlements pointed to smaller communities (see Wattendorf-
Motzenstein and Seregély 2008). Therefore, both Corded Ware and Bell Beaker group-
ings probably relied on common exchange networks. The resulting exchange character 
probably possessed an economic and a strategic background linked with exogamic 
practices (cf. Knipper 2017; Kristiansen et al. 2017) that did not put profit in the fore-
ground, but rather produced connectedness and temporary alliances (Lévi-Strauss and 
Moldenhauer 1981; Mauss and Ritter 1990). Common elements of the material cul-
ture demonstrated that exchange networks had been established. In particular, symbols 
in the form of decoration motifs reflected this interaction. In some cases, this reference 
perhaps led to hybrid social identities, which were extracted both from the Corded 
Ware and Bell Beaker phenomena. Sometimes it is difficult to assign the material cul-
ture to people of the Corded Ware or the Bell Beaker phenomena; an indication that 
the polarisation and an allocation of material culture to one or another phenomenon 
frequently did not hardly correspond to reality (Großmann 2016, 233-251).

Conclusion
The Corded Ware and Bell Beaker phenomena were widespread appearances of the 
3rd millennium BC, which were mostly spatially exclusive. However, in certain Central 
European regions  – the Upper/Middle Rhine region and the Thuringia region/
Burgenland District – both phenomena were located nearby each other. Based on ty-
po-chronologies and absolute data, phases could be disclosed and the spread of phe-
nomena in the respective phases and work areas could be demonstrated. As a result, for 
both work areas a process of suppression and replacement of the material culture of the 
Corded Ware phenomenon is recognisable. However, references could also be detected, 
which had either a dialectic or a sharing character. These references could be found, 
among other things, with respect to grave goods and ranges of sign systems to which 
decoration motifs probably belonged. Shared elements occurred when spatial and tem-
poral proximities of the phenomena were given. References in the material culture 
were interpreted as exchange activities, which probably included exogamic practices. 
Burials, which could not be assigned to one or the other phenomena, overcame the 
Corded Ware and Bell Beaker dichotomy and were regarded as hybrids.
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Settlement History and Tell 
Formation Processes in the 

Birecik and Carchemish Sectors 
of the Euphrates River

Andrea Ricci

Abstract
This study investigates settlement trajectories in the Syro‐Turkish region of the Middle 
Euphrates River Valley for the period between the 5th and the 3rd millennium BC. 
By applying a multi-scalar approach, which integrates published and original survey 
data with remote sensing analysis, this regional archaeological landscape study illus-
trates that longevity of settlement choices played a pivotal role in shaping the cultur-
al landscape of the Birecik‐Carchemish region. Both along the Euphrates and in the 
uplands, settlement continuity led to the formation of mounded sites as early as the 
5th millennium BC.

Introduction
The application of a comprehensive idea of landscape implies documenting the overall 
archaeological landscape signature to reconstruct the on‐site and off‐site practices of 
past communities and individuals (Wilkinson 2003). As landscapes are the result of 
the interactions of environmental, social, economic and cultural factors through time, 
landscape archaeology must consider and integrate all of these components in order 
to reconstruct ancient landscape formation and transformation processes (ibid.). The 
present study attempts to find a balance between large‐scale and micro‐scale landscape 
analyses to address major archaeological issues concerning early social complexity in 
Northern Mesopotamia in the context of the Birecik and Carchemish sectors of the 
Euphrates River. This “medium‐size” scale approach combines results from excavation 
and survey projects along the major river valley and the surrounding area and con-
textualizes them in a regional environmental framework of analysis defined by physi-
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cal-geographical boundaries. The result is a comprehensive regional reconstruction of 
the long-term settlement dynamics and landscape transformation processes for the 5th, 
4th and 3rd millennia BCE in the Birecik and Carchemish sectors. The study shows how 
the longevity of settlement choices led to a nucleation on tell phenomena as early as 
the mid-Chalcolithic period.

The geographical setting
The region under study, also defined as the Birecik‐Carchemish sector, is a sub-ba-
sin of the Middle Euphrates River Valley. It is located in Upper Mesopotamia be-
tween the southern piedmont of the Anti-Taurus range and the Syrian steppe. The 
modern Turkish town of Halfeti sets the northern limit of the research area, which 
extends south to an ideal line from Qara Qozaq/Qalat Nedjim Gorge over the Sajur-
Euphrates junction and along the Sajur Valley for a total length of approximate-
ly 65 km (Fig. 1). Specifically, this research collates archaeological data from both 
Turkey and Syria in order to overcome the modern border, which has little, if any, 
physical geographical significance.

The current climatic conditions (i.e. the dry Late Holocene) were established be-
tween 4000 and 2000 years ago (Kuzucuoğlu 2007, 468). They are characterised by 
a hot dry season lasting from May through early October and a cooler winter period, 
which can start as early as late September and last until April. Nearly all precipitation 

Figure 1. Map of Western Asia with an indication of the location of the Birecik-Carchemish region (map: A. Ricci).
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occurs during the winter months. According to present conditions, the mean annual 
rainfall ranges between 480 and 330 mm, but inter-annual fluctuations can be as 
high as 50% or more (see Besançon and Sanlaville 1981, figs. 1-2; Wilkinson 2004, 
fig. 2.1). The precipitation is sufficient to support a dry-farming regime, however in 
drier years this is not successful and in the southern portion of the studied area cul-
tivation and pasture are possible but risky (Wilkinson 2000, 3-6; see also Wilkinson 
et al. 2012, 147-148).

During the past four decades, the construction of a series of large dam projects 
for hydro-electrical and irrigation purposes has inundated large parts of this sinuous 
stretch of the Euphrates River Valley, north and south of the border between Turkey 
and Syria. These constructions provided the impetus for a number of rescue survey and 
excavation projects to document the endangered cultural heritage before it was forever 
lost under the water of the Euphrates. This concentration of archaeological investiga-
tions along the banks of the Euphrates has enriched the information on specific aspects 
of past occupation in the region (see Peltenburg 2007; del Olmo Lete and Montero 
Fenollós 1999), but has also left areas stretching east and west of the Euphrates Valley 
largely unexplored.

Methods of investigations
This study combines results of previous survey and excavation projects, original data 
from the Land of Carchemish Project (LCP), and analyses of historical and modern 
remote sensing datasets.

Published and unpublished results from five surveys conducted in the region over 
the past 35 years provide the primary data for this study (Fig. 2): the Algaze Survey 
(Algaze et al. 1994), the Özdoğan and Karul survey in Turkey (Özdoğan and Karul 
2002), the Moore and Sanlaville-Copeland survey (Moore 1985), the McClellan and 
Porter survey (McClellan and Porter 1999), and the Land of Carchemish Project in 
Syria (LCP; Peltenburg et al. 2012; Wilkinson et al. 2016).

High-resolution satellite imagery includes historical images of the CORONAs 
project and contemporary images from GeoEye and Google Earth. The analyses of 
this imagery supported the identification of sites and off-site features for the field ac-
tivities of the Land of Carchemish Project and in regions which had been previously 
investigated by other projects. SRTM data supported topographic analysis, whereas 
LANDSAT data were employed to generate large-scale maps, including soil or modern 
canopy coverage maps.

The collected data includes information on the location, topography, geomorphol-
ogy, dimension, shape (i.e. flat scatter, flat settlement, cemetery, low mound, mound), 
and phase(s) of occupation of each site in order to make sites and site features statisti-
cally comparable. Great effort was devoted to provide fine chronological attributions 
of the occupations at each site within the frame of a comprehensive and coherent 
periodization scheme, and I conducted direct observations on artefacts when they were 
accessible. This enabled a fine chronological contextualization for the occupation of 
the 5th through the 3rd millennia BCE, supporting a detailed reconstruction of regional 
settlement dynamics.
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Figure 2. The five survey investigation areas and all surveyed sites considered in this study mapped 
over a Landsat 7 ETM+ image (band 1) (map: A. Ricci).
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General regional settlement trends
There is a total of 21 recorded Ubaid occupations. It seems improbable that all of these 
sites were simultaneously and uninterruptedly occupied from 5200 to 4300 BC. Ubaid 
sites were generally small, the majority under 4 ha in size. Later, longer occupations 
resulted in significant stratigraphic sequences, which frequently hinder precise assess-
ment of the extent of the Ubaid settlement. Therefore, the estimate of the total Ubaid 
occupied area  – allegedly ca. 40 ha  – remains uncertain. Several Ubaid settlements 
were established on previous Halaf locations. Both the Neolithic and Chalcolithic 
communities selected and continued to settle the same locations. This early phase of 
site foundation possibly led to a first stage of tell formation processes at several dis-
persed small settlements.

The overall regional population increased both in terms of the total settled area 
and the number of sites during the Local Late Chalcolithic (LLC) period (from ap-
proximately 4400-4350 BC until the first century of the 4th millennium BC). The fine 
dating of the LCP Chalcolithic sites, for which two sub-phases could be distinguished 
(i.e. LC 1-2 and LC 3), shows that a growth in the number of settlements occurred 
as early as the LC 1-2 phase without concurrent abandonment of any of the Ubaid 
occupations. However, human presence remained scarce, as the majority of LLC sites 
were small, extending less than 0.8 ha in size.

The Uruk period marked a major phase of site foundation and settlement expan-
sion. The growth of the total settled area was robust (+33 ha), whereas the total number 
of occupations increased only slightly (+6). Settlement stability was high with occu-
pation that continued at approximately half of the LLC sites. Specifically, in the area 
immediately north of Carchemish, several new large occupations appeared as early as 
the Middle Uruk period, i.e. around 3650 BCE. Further to the south, Uruk occu-
pations continued to settle those locations that had already been selected during the 
previous period. The Uruk period marked a profound change in settlement organiza-
tion. Administrative devices and so-called Uruk cones have been documented at Uruk 
settlements along the river (Algaze et al. 1994) and a three-tiered hierarchy emerged. 
However, the absence of beveled-rim bowls, an artefact linked to a centralized or-
ganization of labour, outside of the Euphrates River indicates the possibility that the 
Uruk system mainly orbited around the river valley itself. Outside of the valley, smaller 
communities seem to have lacked centralized administration.

In general terms, the Birecik‐Carchemish region remained largely populated dur-
ing the early phase of the Early Bronze Age period (EEBA) in the region, howev-
er divergent histories have been recorded. Settlement abandonment occurred in the 
Euphrates Valley, where the large Uruk sites were abandoned and a significant demo-
graphic decline occurred. By contrast, the number of sites increased in the lands to the 
northeast and the southwest of the valley. Certainly, in this phase regional settlement 
organization shifted from the centralized and highly hierarchical Uruk network of sites, 
with the largest centres along the Euphrates, to a much more ruralised landscape at 
the beginning of the Early Bronze Age with a high number of small dispersed sites 
and a lower degree or absence of hierarchical ties among settlements. The presence of 
cemeteries along the river valley also confirms a shift to a less structured organization 
within which high status charismatic men emerged among competing communities. 
The amount of metal objects in funerary contexts was probably not only a status indi-
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cator (Philip 2007), but also hints at the importance of the circulation and exchange 
of metal. The apparently ruralised and unstructured Birecik‐Carchemish communities 
were, however, able

‘to foster long‐distance exchange and acquisitive social and political behaviours’ 
(Peltenburg 2007, 15; see also Cooper 2006, 278-279).

A dramatic increase in both the number of sites and total occupied area defines the peak 
in population by the middle of the 3rd millennium BC, when 30 new settlement founda-
tions appeared along both the Euphrates and its tributaries. New sites have been recorded 
and, at the same time, the majority of sites (42, approx. 75%) continued to be inhabited. 
By ca. 2600 BC, small sites, extending less than 4 ha, dotted the Birecik‐Carchemish 
landscape. Settlement also extended into areas apparently unfavourable for settlement, 
as in the southern portion of the region toward the Sajur River, where cultivation and 
pasture are possible but a risky undertaking (Wilkinson et al. 2012, 147-148). A more 
hierarchical structure emerged with the occupation of two larger sites (Tell Aarab Hassan 
and Tilardir Tepe) and the possible urban expansion of Carchemish. The regional set-
tlement structure became more highly nucleated with possibly one central place, but 
also including a network of numerous small sites that maintained a degree of autonomy. 
However, the lack of precise information regarding the extent of Carchemish during the 
3rd millennium BC hinders this discussion to some degree.

Towards the end of the 3rd millennium BC, both the number of sites and the esti-
mated occupied area dropped. Carchemish remained inhabited and allegedly contin-
ued to be the principal regional centre, but significant depopulation occurred around 
the site. 40 sites were abandoned and the total number of occupied sites decreased 
by 50%, whilst the total settled area decreased by ca. 25%. Settlement stability was 
stronger along the river in the Birecik sector. Site abandonment is more evident to 
the west and east of the major river valley. Population decline specifically affected the 
small sites up to 2 ha in size, while settlement generally continued at the larger occupa-
tions. This trend might reflect a structural change at the village level rather than a total 
collapse of the settled area. It implies that at least parts of the population might have 
abandoned the smaller settlements and were concentrated at fewer sites, some of them 
large, by the end of the 3rd millennium BC.

Discussion
In the Birecik-Carchemish sector, longevity of settlement choice characterizes occupa-
tion both along the Euphrates Valley as well as in the lands stretching to the east and 
west of it. Of the sites dated to periods between the Ubaid and the LEBA, the majority 
(70) are multi-period settlements with at least two continuous phases of occupation, 
eight were uninterruptedly inhabited from the mid-Chalcolithic to the end of the 
Early Bronze Age, whereas only 27 were single phase occupations and six sites were 
resettled in two non-consecutive phases. When a location was selected for occupation, 
people frequently continued to settle the same place for millennia. This implies that 
the selected locations and their surroundings offered sufficiently stable conditions for 
settlement and successful primary economies. Settlement longevity seems weaker only 
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in the southern portion of the study area, where environmental conditions may have 
influenced settlement choices. The Sajur Valley, lying below the 300 mm rainfall iso-
hyet, experienced unstable cycles of occupation; after a limited LC 1-2 occupation, the 
valley remained largely unpopulated until the mid-3rd millennium BC when several 
settlements appeared. This growth did not last long as population almost completely 
deserted the Sajur corridor in the last centuries of the 3rd millennium BC (see Lawrence 
and Ricci 2016 for further discussion).

This longevity of settlement led to an early nucleation on tell phenomena at several 
locations. This process started as early as the mid-Chalcolithic period. Lower and high-
er tells formed the basic unit of settlement and remained the characterizing structural 
feature of the landscape of the region from the Ubaid through the LEBA periods. The 
shapes and dimensions of tells become more conspicuous around 2700-2600 BC. At 
this time, when regional population increased and interactions at the wider level among 
competing strong kingdoms (Mari, Ebla, Abarsal) intensified and might have episodical-
ly ended in conflicts, defensive structures were erected possibly to protect the population 
and the settlements (Liverani 2011, 172-175; Cooper 2006, 63-66). These constructions 
resulted in a change of the actual visual character of the mounds, which were constrained 
within clear borders and became prominently conical in shape (Fig. 3).

Conclusions
The tell, as a result of long, continued settlement of the same location, played a long-
term role in shaping community dynamics of the Birecik-Carchemish sector from at 
least the Ubaid period onwards. It was not only the place where the population lived, 
economic activities were conducted, and defence was guaranteed, but it also represent-
ed a visual symbolic location.

Figure 3. Site LCP 60, Tell Koundariyeh. A typical conical-shaped tell of the Birecik-
Carchemish region (photo: A. Ricci).
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Writing the History of ‘Peoples 
without History’: The Case 

of the Zagros in the First 
Millennium BCE

Silvia Balatti

Abstract
The purpose of this paper is to shortly present the results of my PhD thesis enti-
tled Mountain Peoples in the Ancient Near East: The Case of the Zagros in the First 
Millennium BCE, which was written in the framework of the Graduate School “Human 
Development in Landscapes” and recently published in the series Classica et Orientalia 
of the Harrassowitz Publishing House. In this contribution, special attention is paid 
to methodological and theoretical issues rather than to content matters. The book on 
the ancient peoples of the Zagros Mountains provides a significant example of how to 
write a political, socio-economic and cultural history of ‘silent’ peoples using a wide 
range of sources and data available for the study of the past. This interdisciplinary 
approach broadens the horizons of the historical discipline, which usually still concen-
trates on societies and social groups who produced a large number of written records.

Introduction
The Zagros Mountains are a thousand five hundred-kilometre-long mountain range, 
which separates the modern countries of Iraq and Iran. Starting from Southeastern 
Anatolia, it extends southeastwards to the Straits of Hormuz. From an ecological per-
spective, the Zagros Mountains constitute, together with the Taurus Mountains of 
Eastern Anatolia, a vast highland ecoregion which supports open forests of deciduous 
oaks, almonds and pistachios, interspersed by a diverse steppe flora (Zohary 1973, 
87, 169, 181, 198). This ecoregion, which Zohary characterises as Kurdo-Zagrosian 
steppe-forest, is particularly important for biodiversity since it is characterised by high 
rates of endemism and many plant and animal species were first domesticated there, 
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thus enormously contributing to the development of early agriculture in the neigh-
bouring Mesopotamian lowlands (Riehl et al. 2013; Zeder and Hesse 2000).

Steadily inhabited by village communities since ca. 8500-7500 BCE, the Zagros 
Mountain region early experienced the development of different forms of mobile pas-
toralism (Abdi 2003), which has continued to be practiced together with small-scale 
agriculture, horticulture, hunting and gathering for millennia. Although being situated 
near the Mesopotamian plains and acting as a place of cultural and economic con-
nectivity between the lowlands to the west and the highlands to the east, the Zagros 
Mountains have always been environmentally, economically and socio-culturally dif-
ferent but complementary to Mesopotamia. With the only partial exception of the 
mountain areas of Khuzestān and Fārs in the Southern Zagros – which were always 
strongly connected with the lowlands of Khuzestān and its socio-cultural dynamics 
and economy (Potts 2015) – the Northern and Central Zagros did not experience pro-
cesses of urbanism and urbanisation, productivity, social stratification and division of 
labour comparable to those which took place in other areas of the Ancient Near East. It 
follows that the majority of the peoples of the Zagros probably did not use any writing 
system which, as we know, was initially created in Lower Mesopotamia to respond to 
the administrative requirements of complex societies (Nissen et al. 1993). Only very 
few and short written records – whose majority is ascribable to contacts with the low-
lands – have been discovered in Iran for the pre-Achaemenid period (before 550 BCE). 
Even in the Achaemenid and later periods, when writing was used by the authorities 
basically only for administration, political propaganda and religious matters, orality 
likely remained the dominant form of communication and transmission of knowledge 
in ancient Western Iran (Madreiter 2018).

Beyond the royal court, the local population and in particular the small commu-
nities of the Zagros Mountains probably did not need to extensively use writing in 
their everyday life. Their lack of writing is, however, a great obstacle for historians 
who investigate ancient societies primarily using documentary sources. Thus, it is no 
surprise that the history of the peoples of the Zagros, such as that of many other ‘silent’ 
peoples, has been neglected by historians in favour of well-documented regions, groups 
and time periods. The result of this tendency is that peoples living at the ‘margins’ of 
‘core regions’ of the ancient world, who often inhabited remote, sparsely populated and 
environmentally challenging territories, such as steppes, mountains and deserts, have 
received very little attention in historical research at least until the 1970s. Even when 
these peoples started to enter historical discourse as the consequence of the spread of 
anthropological methods in historical studies, they were mainly investigated in rela-
tion to state institutions and analysed using core-periphery models characterised by 
patterns of dominant cores and subordinate peripheries (Briant 1976; 1982). In the 
last decades, especially new archaeological and ethnographic research in the liminal 
areas of the ancient world – I think, for example, of Central Asia – have shown the 
inconsistency of the core-periphery models as they were previously conceived, and 
demonstrated the key role of ‘marginal’ peoples in political, cultural, social and eco-
nomic transformations involving the centre, thus opening new directions of research 
(Frachetti 2009; Paul 2013).

The role that these peoples played in transformations of societies is also detecta-
ble several times in the history of the Near East. With regard to our study area, the 
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Zagros, the mountain dwellers were not infrequently involved in processes of social 
and cultural changes. In the mid-1st millennium BCE, for example, the inhabitants 
of ‘peripheral’ Fārs, a mountain region of the Zagros characterised by a strong and 
long-lasting connectivity to the lowlands, created the new political entity known as the 
Achaemenid Empire, which became the largest empire in the history of the Ancient 
Near East until then (Wiesehöfer 1998). This shows that a historical study on the 
ancient peoples of the Zagros Mountains is a very useful supplement – not only for 
the study of ‘peripheral’ areas of the ancient world and their dynamics but also for 
an investigation of the processes that triggered the creation and maintenance of the 
Achaemenid Empire.

Sources and Methods
As befits a historical work, this study started with the analysis of the available docu-
mentary sources. This statement seems to contradict what was stated in the previous 
section – namely that the peoples of the Zagros did not produce written documents. 
However, this is only an apparent contradiction. In fact, there is a relatively large num-
ber of sources produced by foreign state institutions that refer to the Zagros Mountains 
and their inhabitants in different contexts and for different purposes. References to 
the mountain dwellers of the Zagros can be found in Mesopotamian documentary 
sources since the 3rd millennium BCE (Balatti 2017, 5-9 with references). However, 
they became particularly numerous from the early 1st millennium BCE onwards, when 
the Assyrians started their imperial expansion into the mountainous territories to the 
north and to the east of Upper Mesopotamia.

The texts which mention the peoples of the Zagros in the 1st millennium BCE 
were produced by the main authorities on the political chessboard of the Near East 
at that time and include Assyrian royal letters and official inscriptions, Urartian roy-
al inscriptions, Elamite administrative and political texts, Babylonian administrative 
and ‘historical’ documents, Achaemenid inscriptions and administrative tablets and 
Greco-Roman ‘historical’ records (Balatti 2017, 11-22 with references). Although very 
different in scope and in nature, all these documentary sources provide us with an 
external and often biased view of the peoples of the Zagros, which perfectly fit in a 
dichotomous model of core and periphery with an advanced and dominant centre 
in the lowlands and a barren and barbarous periphery in the mountains. In absence 
of local documents, which can question this model, research methodology becomes 
extremely important to investigate the ‘realities’ of the peoples of the mountains and to 
understand their contribution to the history of the Ancient Near East.

First of all, it was necessary to analyse the texts and investigate the scope and nature 
of every textual typology in order to identify ideological representations and stereo-
typing. This textual analysis alone just allows the formulation of hypotheses on the 
socio-political organisation, lifestyle, costumes and beliefs of ‘silent’ peoples. Evidence 
on the reliability or unreliability of the textual information can be, however, obtained 
juxtaposing them with data coming from other disciplines. These data must be accu-
rately collected, selected and interpreted according to the specific research methods 
and theoretical frameworks of each discipline. In doing this, one should also be aware 
of the current debate within each discipline; debates that have sometimes led to im-
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portant methodological and theoretical rethinking, as demonstrated, for example, by 
new important studies on the archeology of pastoral nomadism (Honeychurch and 
Makarewicz 2016; Arbukle and Hammer 2018). In the case of the mountain peoples 
of the Zagros, I considered the use of socio-anthropological theories on pastoral so-
cieties, ethnographic observations, archaeological and archaeozoological records, and 
palaeobotanical studies particularly relevant for interpretations and synthesis with data 
provided by documentary sources.

Results and Discussion
As mentioned in the introduction, pastoralism has been the primary mode of subsist-
ence in the Zagros Mountains over many millennia and pastoral groups continue to 
perform their seasonal movements between valleys and high pastures until the present 
(Potts 2014; Tapper and Thompson 2002). Thus, a theoretical framework based on 
anthropological and sociological theories on pastoral societies and historical and eth-
nographic case studies turned out to be a very important tool to interpret the evidence 
available for ancient societies. Socio-anthropological theories and ethnographic obser-
vations, in particular, show the complexity of the relations which involve the members 
of pastoral societies and their continuous oscillations between more nomadic or more 
sedentary lifestyles (Salzman 2004; Leder and Streck 2005). This put into question 
many of the categories that we commonly use to interpret reality and urges a more 
reasoned and flexible use of them. In doing so, I could better comprehend some of 
the characteristics of the societies described in the documentary sources such as the 
importance of social solidarity among the societal members, the lack of institutions 
(and writing), their way of fighting as a ‘society in arms’ and fluid subsistence strategies 
(Balatti 2017, 343-352).

Many hypotheses on social and economic phenomena that emerged from the tex-
tual analysis can be proven thanks to an interdisciplinary synthesis. Archaeological data 
demonstrate, for example, the presence of fortresses in the Zagros in the first half of the 
1st millennium BCE and show clear changes in settlement pattern in the following pe-
riods, thus corroborating and adding information to the textual analysis (Balatti 2017, 
260-264). The discovery of several metal objects in sites and especially in tombs in the 
Central Zagros Mountains as well as the excavation of mine sites on the neighbouring 
Western Iranian Plateau reveal that metallurgy was one of the primary handicraft activ-
ities of the peoples of the Zagros (Balatti 2017, 290-296). Zooarchaeological material 
confirms that especially sheep, goats, horses and cattle were bred in the region (Balatti 
2017, 273-286) and shows that hunting was part of the local subsistence economy 
(Stronach and Roaf 1978, 24-28; Mashkour and Mohaseb Karimlu 2011). As the 
archaeological and iconographic evidence suggests, the latter was also performed by 
the local élites, probably as a display of force and power, thus adding information on 
socio-cultural values and indigenous conceptions of authority (Balatti 2017, 286-287). 
Palaeobotanical data confirm that conifer timber was one of the main natural resources 
exploited in the Zagros Mountains in antiquity, both by foreign imperial officials and 
by the locals (Balatti 2017, 318-320). Moreover, pollen analysis, especially when com-
bined with geoarchaeological surveys and soil sediment analyses, clearly demonstrates 
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the implementation of agriculture and arboriculture in the intermontane plains of the 
Southern Zagros in the Achaemenid periods (Djamali et al. 2016).

An interdisciplinary synthesis is also useful to uncover literary topoi and biased 
views of the peoples of the Zagros in the documentary sources. The infertility and pov-
erty of the Zagros region, which is often related to barbarous life-ways and banditry in 
the Greek and Latin sources, is refuted by the ecological and palaeoecological evidence. 
Several edible plants grow even spontaneously in the Zagros, species-rich grasslands are 
abundant and water is moderately available, today as well as in antiquity (Balatti 2017, 
303-318). Moreover, ethnographic observations of pastoral groups in the mountains of 
the Middle East show that the group members often rely on different subsistence strat-
egies, including animal husbandry and farming, but also hunting, gathering and rob-
bery – a practice that the political authorities always consider a despicable act, worthy 
only of contempt, but that is generally the reaction to an aggressive exploitation policy 
by the states or to phases of acute economic crisis (Salzman 2004, 9-10). The pursuit 
of multiple subsistence strategies is often a specific choice rather than a real need in the 
context of the pastoral societies and must not necessarily be linked to famine, poverty 
or lack of civilisation (Balatti 2017, 328-338).

Biased details recorded in the texts can also be uncovered juxtaposing the data 
at our disposal. The archaeological evidence and local iconographic material prove, 
for example, that the peoples of the Zagros did not commonly wear fur and animal 
skins, as the Assyrian sources suggest, but proper clothes made of wool, fur and leather 
(Balatti 2017, 297-298). Palaeobotanical data demonstrate that, in contrast to what 
is recorded by the Roman author Curtius Rufus in his work on Alexander the Great 
(Curt. 5.4.4-6), thick and inaccessible forests never covered the Southern Zagros 
Mountains in ancient times and, consequently, that Alexander’s march towards the 
heartland of the Persian Empire was not so perilous as generally assumed (Balatti 2017, 
325-326). These examples show how the documentary (and iconographic) sources – 
especially if they are elaborated in the context of the official propaganda or for literary 
purposes – can be biased and conceal fictional information in every little detail. This 
phenomenon clearly depends on the intent of the communicators, which in the case 
of official propagandistic texts was, generally speaking, to praise the deeds of the state 
authorities and their loyal subjects, the majority of which permanently lived in cities 
and villages, and in the case of the literary texts was to arouse emotions and sensations 
rather than to describe the historical reality.

Conclusions
The research project on the ancient peoples of the Zagros Mountains shows that an 
interdisciplinary approach in historical studies can successfully: 1) enrich the theoret-
ical framework, 2) demonstrate hypotheses and add information to the mere textual 
analysis, and 3) uncover misunderstandings and biased views provided by the written 
sources, thus significantly helping historians to reflect on the reasons behind imprecise 
or fictional representations of particular events or phenomena. Although interdiscipli-
narity is a useful and effective tool in every historical work, it is absolutely necessary 
for the study of ‘silent’ peoples and their societies, whose investigation is irremediably 
compromised by a lack of documents. As the case of the peoples of the Zagros in 
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antiquity demonstrates, the synthesis of the available data on society, economy and en-
vironment provides a plausible, though highly fragmentary picture of ancient peoples’ 
life-ways and enables the detection of changes in a diachronic perspective. I could write 
about their mode of subsistence, socio-political structures, military organisation, settle-
ment patterns and local exploitation of natural resources and even make assumptions 
on their languages, values, patterns of attire and religious beliefs. Moreover, comparing 
the results of the interdisciplinary synthesis with the representations of the described 
peoples in official texts, I could gain information on the relationship between the 
mountain groups of the Zagros and the foreign political authorities, who ruled over 
the mountainous territories or came in contact with the peoples inhabiting the region.

As this study shows, historians who work interdisciplinarily must not necessarily 
limit their research interest to neighbouring disciplines – a practice that has become 
customary since the break with traditional historiography operated by the Annales-
school, which strongly fostered the use of social scientific methods by historians – but 
can also broaden their perspective to even include the natural sciences. However, since 
the methodical modes to think and the problems that must be faced when interpreting 
the data are undeniably different in the human and natural sciences, I am convinced 
that a constant dialogue among experts should be maintained in order to correctly run 
data analyses and produce coherent and integrated research work.
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Iron Age Landscapes of Power 
in the Middle Rhine-Moselle 

Region

Manuel Fernández-Götz

Abstract
The completed PhD project addressed the transformation of Iron Age and early Roman 
societies in Northeastern Gaul, with a particular focus on the Middle Rhine-Moselle 
region. From a theoretical and methodological perspective, the work adopted a holistic 
approach that combined different sources in order to analyse issues of identity and 
power relations among the communities of the study area. Among the main topics 
explored are the multidimensional levels of socio-political organisation, the role of 
cemeteries as places of memory and performance, the cycles of centralisation and de-
centralisation, the emergence of the oppida, and the role of sanctuaries in the construc-
tion of collective identities.

Introduction
The aim of my PhD was to analyse the transformation of Iron Age and early Roman 
communities in Northeast Gaul (ca. 600 BC-AD 70), particularly in the Middle 
Rhine-Moselle region, with special attention paid to questions of social identity. The 
project was carried out as a binational PhD (cotutelle) between Kiel University in 
Germany and the Complutense University of Madrid in Spain and titled Identidad y 
Poder: la Galia Nororiental de la Primera Edad del Hierro a la Romanización (Identität 
und Macht: Nordostgallien von der frühen Eisenzeit bis zur Romanisierung). This work 
has been published as a monograph in Spanish by the Royal Academy of History 
(Fernández-Götz 2014a), and a revised and reduced version was also published in 
English by Amsterdam University Press (Fernández-Götz 2014b). In addition, several 
articles and book chapters address and expand on some of the topics studied within the 
PhD (e.g. Fernández-Götz 2014c, 2014d, 2016a, 2016b).
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Sources and Methods
In what follows, I will present, from a narrative perspective, some of the main ap-
proaches and results developed in the thesis. Further references can be found in the 
above-mentioned publications but, as a kind of summary, I would like to highlight 
here some of the main sources of inspiration and documentation: for social identities 
and the notion of power the works by A. Hernando (2002) and M. Foucault (1980); 
for the different socio-political levels of Late Iron Age Gaul the monographs by N. 
Roymans (1990) and S. Fichtl (2012); and for the archaeological record of the study 
area the volumes by A. Haffner (1976), J. Metzler (1995), N. Roymans (2004), R. 
Gleser (2005), D. Krausse (2006) and S. Hornung (2008).

The two key concepts around which the work was structured are identity and 
power, i.e. the power relationships that existed between the various identity-based 
categories. Methodologically, a holistic and multidimensional approach was adopted, 
combining archaeological information (burials, settlements, environmental data) with 
anthropological and historical references (Fig. 1).

The concept of power was heavily influenced by the thinking of M. Foucault. 
According to this perspective, power is omnipresent, pervading the entire social body. 
This means that identities cannot be studied without also analysing the complex power 
networks within and between them. In the Iron Age, power was expressed through the 

Figure 1. Research strategy used in the PhD and three major blocks of analysis (diagram: M. 
Fernández-Götz).
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ties of clientage that existed between persons and communities, but also through the 
architecture and internal organisation of the settlements, the increasing standardisation 
observed in material culture and the erection of monumental tumuli, to name just 
some of the examples explored in the work.

The thesis was organised into three main parts, starting from the more general and 
moving on to the specific, with a particular emphasis on the last:

1) The first part presented a theoretical and methodological review of the different 
types of social identity – such as ethnicity, gender, age and class – as well as the 
central concept of ‘power’. Together with an explanation of definitions and key 
concepts, each section also included a series of historical and anthropological ex-
amples, as well as a discussion about the limitations and possibilities of an archae-
ological exploration of major identity categories. Moreover, a central point was the 
distinction between different degrees of relational and individualised identities.

2) The second block offered a detailed study of the different superimposed and in-
tegrated levels of socio-political organisation and ethnic identity in non-Mediter-
ranean Gaul at the end of the Iron Age. According to written and archaeological 
sources, the three main socio-political levels that can be distinguished are, in as-
cending order: extended family groups comprising several households, sub-ethnic 
communities (pagi) and ethnic communities (civitates). The complex relationships 
between the different groupings, the features of real and fictive kinship ties, the 
dual nature of pre-Roman pagi and civitates as both political and ethnic entities, 
the evolution of political institutions, such as public assemblies and aristocratic 
senates, the all-embracing character of clientship networks and the changing bor-
der dynamics were some of the topics discussed (Fig. 2). Furthermore, a critical 
reappraisal of macro-ethnic categories, like Gauls, Belgae, Celts and Germans, was 
made, following a distinction drawn between ethnic categories, ethnic networks 
and ethnic communities.

3) Finally, the third and longest part of the work comprised the diachronic analysis 
of the cultural changes experienced by the societies of Northeastern Gaul from ap-
proximately 600 BC until AD 70, i.e. from the beginning of demographic growth 
in the Early Iron Age to the consequences of the Batavian revolt. Although the 
Middle Rhine-Moselle region was the principal area of study, neighbouring regions 
were also considered, e.g., the Champagne, the Belgian Ardennes and the Lower 
Rhine regions. Some of the main issues addressed through specific case-studies were 
the cycles of centralisation and decentralisation, the origins of the La Tène culture, 
the emergence of the oppida and the distinction between different types of social 
landscapes within the study area.



102 Past societies

Results
The developed narrative starts around the end of the 7th century BC, when a process 
of demographic growth began in the landscapes of the Middle Rhine-Moselle, as indi-
cated both by archaeological data and pollen analysis. Approximately a century later, 
the first fortified centres – small hillforts known as Burgen with an area of just a few 
hectares – as well as the first elite burials appeared. Both elements testify to a process 
of increasing social hierarchisation, which must have gone hand in hand with demo-
graphic growth. The elite burials became even more sumptuous in the decades that 
followed with the erection of some of the most prominent tombs of the Early La Tène 
period in the region, containing elements such as chariots, weapons, Mediterranean 
imports and gold artefacts. More or less in parallel, the second half of the 5th and first 
half of the 4th centuries BC saw the appearance or consolidation of a network of large 
hilltop centres on the same sites that would be occupied by the Treveran oppida of the 
Late La Tène period several centuries later. These sites of supra-local importance would 
have served as central places for different entities, whose relations with each other 
could be described as peer polity interaction. All these developments reflect a process 

Figure 2. Top: simplified schema depicting the socio-political structure of Late Iron Age Gaul. 
Bottom: transversal elements fundamental for an understanding of Gallic societies (diagram: 
M. Fernández-Götz, based on Roymans 1990 and Verger 2009).
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of increasing ‘social density’, i.e., a growth in the frequency of communications and 
interactions between individual persons and groups. This would have led to increasing 
pressure on resources, the establishment of growing inequalities both between and 
within groups, and the integration of persons and communities into wider socio-or-
ganisational networks.

This multidimensional transformation of Iron Age societies in the study area to-
wards greater hierarchisation and centralisation came to an end in the course of the 
4th century BC. The stage of centralisation was followed by a phase of decentralisation 
and a decrease in vertical social differentiation in what constitutes a specific case-study 
of the non-linear nature of history. Population decline is attested both by the archaeo-
logical record and pollen data, and can be interpreted, at least in part, as the result of 
the emigration of part of the population in the course of the so-called ‘Celtic migra-
tions’ of the 4th to 3rd centuries BC, as also occurred in the neighbouring Champagne 
and in the Belgian Ardennes regions. Although the specific causes of these migrations 
are still poorly understood, all the evidence points to a combination of factors. The 
consequences of the worsening climate linked to a reduction in solar activity could 
clearly have played a part, but factors of socio-ideological nature can also be put for-
ward: in particular, the possible role of population movements as mechanisms that 
regulated power relations in the sense that they would contribute to lowering levels 
of social inequality. In fact, throughout history numerous societies have developed 
strategies aimed at counteracting the excessive intensification of coercive powers, the 
fission of part of the group being a frequently used solution. Be that as it may, the lands 
of the Middle Rhine-Moselle never became completely uninhabited, as the continuity 
observed in some cemeteries of the Hunsrück and the emergence of a second genera-
tion of small hillforts testify.

A new trend towards centralisation began in the 2nd century BC, which led to the 
development of the Treveran oppida of the Late La Tène period. Spaces for religious 
practices and assemblies have been documented in six of these seven sites, which, to-
gether with their almost regular distribution across the territory and the evidence of 
coin production found there, underlines their role as centres of the various pagi that 
comprised the Treveran civitas (Fig. 3).

These places, which had already been frequented and in some cases even fortified in 
the Early La Tène period, would have been true places of memory (lieux de mémoire) 
in which practices were pursued that were fundamental to groups’ social cohesion, for 
example, voting on political matters or ceremonial performances. Taking a wider view, 
it can be seen that the prime mover for the development of many of the oppida of tem-
perate Europe was a politico-religious component, since several cases have been found 
in which the presence of cult and/or assembly places pre-dates the concentration of a 
stable population on the sites. In a context of improving climate, demographic growth, 
increased production and the flourishing of contacts with the Mediterranean world, 
religion must have been the principal cohesive force through which the integration of 
communities into broader socio-political groupings was structured.

Both the increasing standardisation observed in the production of objects and the 
progressive division of the landscape demonstrate the advance of individualising trends 
during this period. Given the fractal relationship that exists between persons and cul-
ture, the construction of enclosures would express, in spatial terms, the progressive 
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establishment of limits and distinctions within and between communities. What is 
more, from the identitary perspective proposed here, the oppida can also be seen as 
a new technology of power, their emergence being a means of strengthening social 
cohesion and political control. In a good proportion of the Gallic polities, power was 
concentrated in the hands of aristocratic oligarchies that were at the head of a social 
organisation underpinned by clientship. Members of the elite included both men and 
women, who can be seen, for example, in the sumptuous burials of the Treveran ter-
ritory. These elite burials are sometimes found within larger cemeteries belonging to 
local communities, but on other occasions they were built in isolated places, demon-
strating a separation that was both spatial and social. Interestingly, the distribution 
pattern of elite graves indicates that in many cases aristocrats did not live in fortified 
hilltop settlements permanently, but rather in their rural domains.

Over and above the apparent homogeneity suggested by concepts such as ‘civi-
lisation of the oppida’, the socio-political landscape of Late La Tène Gaul displays 
considerable heterogeneity with groups that came to form early states and others that 
continued to maintain more decentralised and less hierarchised structures. Thus, a 
supra-regional comparison reveals various convergences and divergences between the 
communities of the Middle Rhine-Moselle region and the societies situated immedi-
ately to the south and to the north. Broadly speaking, two major types of ‘economies 

Figure 3. Organisation of the Treveran territory in the 1st century BC based on the application 
of the Thiessen polygons method (distribution map: M. Fernández-Götz).
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of power’ can be defined: on the one hand, societies with territories that were tightly 
structured around the oppida, accompanied by the presence of Mediterranean products 
and the minting of coins from an early date (e.g. Treveri or Mediomatrici) and, on 
the other hand, more decentralised communities that were more resistant to external 
influences (including the Eburones and Nervii) (Tab. 1).

However, it has to be remembered that there were many internal variations within 
each of these two macro-zones, for example, between the western and eastern Treveran 
areas. Similarly, new research shows that Eburonean communities can no longer be 
characterised as passive and egalitarian.

The PhD project ended with a brief look at ‘Romanisation’, revealing not only 
the transformations experienced by the Middle Rhine-Moselle populations after their 
forced incorporation into the Roman Empire, but also the continuities. Perhaps the 
most important feature is the variation in rhythms and stages within this process that 
were the result of geographical differences, the distinction between city and country-
side, and between elites and peasants. Moreover, the study of relatively novel research 
fields, such as culinary traditions or customs of dress, helps to provide a more complete 
picture that investigates people’s daily lives beyond the official narratives.

Conclusion
By way of a final evaluation, from the point of view of the history of culture, the ten 
main contributions made by the work included:

1) recognising the otherness of the past based on the lessons provided by the con-
cept of materiality and the distinctions between more relational and individualised 
identities;

2) providing an up-to-date compendium of the different types of social identity and 
their potential for archaeological exploration;

3) presenting a practical example of the multidimensional and situational nature of 
identity ascriptions through an analysis of the various socio-political and identitary 
levels of Late Iron Age Gaul;

4) synthesising the debate concerning migrations in the past as recognised by archae-
ology, discussing the modalities they take and the mechanisms involved;

Treveri Mediomatrici Eburones

Territory strongly structured around the 
oppida

Territory strongly structured around the 
oppida

Absence of oppida (although presence of 
supralocal sanctuaries)

Presence of Mediterranean imports Presence of Mediterranean imports Absence of Mediterranean imports

Abundance of tombs, marked social 
differences

Scarcity of graves Scarcity of graves

Diversified minting of coins from early 
dates

Diversified minting of coins from early 
dates

Very late minting of coins, absence of 
fiduciary coinage

Early state Early state? Complex chiefdom

Table 1. Comparative table summarising some of the principal characteristics of the Treveri, 
Mediomatrici and Eburones in the Late La Tène period (table: M. Fernández-Götz).
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5) offering a new look at the origin of urbanisation processes in temperate Europe and 
the cycles of centralisation and decentralisation;

6) evaluating the key role of sanctuaries in the construction of collective identities;
7) developing a model of ‘bottom up’ ethnogenesis processes, based on the integration 

of households and extended families into broader networks;
8) applying the concepts of ‘economies of power’ and ‘ethnic markers’ in order to 

reveal the diversity of synchronous social formations;
9) rethinking macro-categories such as Celts and Germans;
10) contributing to the current debate on ‘Romanisation’ from the perspective of 

identities.

The result is a revised view of Iron Age societies in temperate Europe and, at a more 
general level, a step forward in the complicated but fascinating task of constructing an 
archaeology of identities.
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Meteorological Medicine in the 
Hippocratic Corpus

Anne Liewert

Abstract
This research project focused on one of the oldest and most famous writings of the 
Hippocratic corpus, which includes a discourse on the influence of the environment 
on human health, the physical form, human character and culture. This complex med-
ical theory, which finds confirmation in many other works of the collection, is closely 
related to the theory of the humors, which had a deep impact on western medicine 
and social theory and stands for one of the earliest examples in European thinking for 
“Human Development in Landscapes”.

Material and methods
The Hippocratic Corpus contains more than 60 books on several medical disciplines, 
which were published under the name of Hippocrates of Kos, the so-called father of 
medicine, from the 5th to the 1st century BC. Hippocratic medicine is widely famous 
for its ground-breaking humoral pathology, which implies that human health is deter-
mined by the harmony and balance of a certain number of humors inside the human 
body. But an important issue, which has hardly been researched (see, e.g., the leading 
study of Schöner 1964), is the cause for the respective humor ratios and the influence 
of environmental factors. This was one major aim of the research project presented here 
(Liewert 2015), since the well-known humoral pathology can just be fully understood 
within this context.

When studying the ancient concept of environmental factors and their impact on 
a person’s condition, research used to focus on the short treatise On Airs, Waters and 
Places, which contains the first extensive disquisition on medical climatology and eth-
nography in the European history of science. This text shows how one can predict in 
which manner the health or a present illness of a person will develop, only by regarding 
his/her environment. This environment is distinguished by physical, political and cul-
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tural factors. The concept also includes long-term effects on people according to their 
general constitutions and, of course, short-term effects such as diseases.

In spite of this interesting content, the treatise had merely been analysed regarding 
its authorship, unity and dating, but not regarding the complexity of the compre-
hensively developed environmental typology (see, e.g., Edelstein 1931; Diller 1934; 
Jouanna 1996). Furthermore, confining research to just one text of the large corpus has 
been, of course, very short-sighted.

After taking stance on the mentioned philological problems concerning this trea-
tise, it was therefore necessary to compile a few hundred related passages within the 
Hippocratic Corpus and to collate the contents. The analysis showed that On Airs, 
Waters and Places is just one (even though the most extensive) instance for the en-
vironmental concept. Several other texts, such as On Regimen, On the Humors and 
Aphorisms, endorse this milieu theory by providing more information, partly compli-
ant with the first treatise, partly additional.

On this basis, it was possible to reconstruct the whole Hippocratic tenet, consist-
ing of four main environmental factors, which influence the humor ratio and thus a 
person’s health, but also his/her physical form, character and culture: The first factor 
is the wind, mostly linked with the cardinal points north, south, east and west (for 
the wind see, e.g., On Airs, Waters and Places, 3-6; On Regimen, 2, 37f.; On the Sacred 
Disease, 10, 13). The texts pay the most attention to the north and the south wind, 
which reveals a hidden dualism. These winds, originally cold and wet, change their 
qualities by blowing over huge land masses. In Greece, the north wind is usually per-
ceived as cold and dry, whereas the south wind is said to be warm and humid. Phlegm 
is connected with the south wind, which loosens up the human body; the north wind 
activates the bile and dries out the body. People with a high proportion of bile have 
dry, warm and firm bodies, and healthy heads, but problems with their digestion. They 
are constantly hungry, thirsty, brave, obstinate and wild and tend to have inner heat, 
which causes inflammations. People with a lot of phlegm have humid, cold and slack 
bodies. They are rather weak and less fertile, sometimes even corpulent and have a 
gentle character. Regarding the winds, humidity therefore forms the major connection 
between this environmental factor and the medical consequences – and we will later 
see that humidity plays a major role in the whole reconstructed theory. The other two 
winds are less important, although dawn always has a positive connotation and the 
sunset a negative one.

The second environmental factor is highly interrelated to the winds: the seasons 
(for the seasons see, e.g., On Airs, Waters and Places, 10f.; Aphorisms, 3,1-23; On the 
Nature of Man 7f.; On Regimen, 1,32; 3,68 and On Hebdomads, 4; 18-22). Springtime 
is portrayed as the ideal climate when temperatures and humidity are moderate. People 
living under such climatic conditions are supposed to be very healthy and balanced 
in every way. The other seasons are pathogenic because of their extreme characteris-
tics. Like the winds, the seasons are regarded mainly referring to the greatest contrast 
between them, which can be found between summer and winter, since the summer 
is much too hot and too dry and the winter too cold and too wet. Again, we see a 
basic dualistic structure and the use of the elemental qualities for a precise description. 
The main humors, phlegm and bile, are assigned to these two seasons according to – 
again – their moisture content: Phlegm occurs mostly in humid winters and bile in dry 
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summers. To emphasise the specific climate of each season, the Hippocratic authors use 
the above-mentioned winds. Therefore, not every year has the same course, but is in-
fluenced and characterised by the winds and their qualities. In addition, astronomical 
phenomena form important moments during the year because of the climate’s changes.

The third environmental factor, water, is set out in the treatise On Airs, Waters and 
Places, in particular (see chapter 7-9 and additionally in On the Nature of the Child, 
24-26). The subject of this treatise involves three types of water, which are used as 
drinking water and therefore have an impact on a person’s health: The best water is 
light, fine, fresh and clear. It has a pleasant smell, a moderate temperature and is very 
digestible. You find this good water in rivers, especially those with its source towards 
the east, and in boiled rainwater. Persons with a high proportion of bile are recom-
mended to drink this best type of water. The second type is murky water, which has a 
higher weight because of its solid particles and an unfavourable temperature. In some 
instances, it even has a bad smell and dark colour. This type occurs in standing and in 
defrost waters and is generally not recommended for use as it causes several diseases. 
This murky water activates bile in summer and phlegm in winter, which has a negative 
effect on human health, since the specified humors are overproduced in these seasons 
anyway. Hard water is the third type, which comes from mineral rich springs or rocks. 
It is hard to digest and rather salty and is therefore recommended for persons with 
a high proportion of phlegm. The basis of this water theory is the famous principle 
‘contraria contrariis’, according to which you need to consume substances opposite to 
your physical constitution.

The soil is the fourth environmental factor, which stands for the landscape that 
surrounds a person (for the soil see, e.g., On Airs, Waters and Places, 12-24, especially 
the last chapter; On Regimen, 2,37; On the Nature of the Child, 24-26). The ancient 
texts connect three different theories regarding this topic to explain how our physical 
forms and our characters are influenced by the landscape. First, two different types of 
soil are distinguished, which are determined by their water content and climate: Type 
1 is thick, soft and rich in water, and the climate is balanced. People who live there 
have a lot of phlegm in their bodies. As a contrast, type 2 is bare, dry and rough, and 
the weather is very changeable. This countryside favours the production of bile. As 
a second theory concerning the soil, this research project could identify the analogy 
of macrocosm and microcosm: Accordingly, people correspond to their surrounding 
landscape with regard to their physical form, for example, tall people can be found in 
mountainous regions and small people in low-lying areas. The third aspect that the 
authors include pertains to changes of the climate. On the one hand, big changes cause 
the production of bile and form the tough type of people. On the other hand, they 
effect diversity within the population of one region. Accordingly, a balanced climate 
may provoke the forming of the soft type of people and similarity within a population.

In short, the above summarised analysis showed that there is a close connection be-
tween the different environmental factors in the Hippocratic theory of meteorological 
medicine. In particular, the winds and the seasons form an influential constellation, 
which we refer to today as ‘climate’, and they define the conditions of the air that 
humans breathe. Therein, the seasons are strongly dependent on the winds in that the 
occurrence of a particular type of wind brings a major change in the original qualities 
of a season. In contrast, the analysis detected hardly any dependence, but rather that 
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just the character of each wind varies a little from season to season, as its temperature 
and humidity are determined by the radiation of the sun and the (linked) ground heat. 
In this way, the north wind is, for example, less cold in summer than in winter, when 
it even causes snowfall and frost. But the climate also has effects on the soil, as seen 
in humidity levels, the vegetation, and on the water, as is explained in On Airs, Waters 
and Places using the example of four model cities (chapter 3-6). Beyond that, the two 
named factors are characterised by their own independent nature: River water, for 
example, is always presented with a positive and sump water with negative attributes, 
since their main characteristics are assigned to a good respectively bad water type. 
Moreover, the altitude of one place is not directly dependent on the climate.

While analysing all these different factors and their connections, it was very im-
portant to keep in mind that the whole theory was written by and for physicians. This 
also explains the two major aims of the concept: First of all, physicians were supposed 
to be able to understand that different patients have a tendency to react to medica-
tion and treatments in different ways as they have different constitutions. Secondly, 
by observing the natural environment of their patients, doctors should be enabled 
to diagnose illnesses and also predict which illnesses may occur under the respective 
local circumstances. Therefore, they would have the opportunity to institute preventive 
measures and diets.

The medical background explains why all the mentioned factors have an impact 
on people and why the reference point on the part of a human person is always his/
her health and, additionally, also the individual physical form and the inner being. 
In this context, the physiological basis of every nosological etiology is  – as already 
mentioned at the beginning – humoral pathology. The concentration on two main 
humors, instead of four, indicates the very early date of origin of meteorological med-
icine, which already evolved in the 5th c. BC. Accordingly, the factors wind, seasons 
and soil also each show two main manifestations, which correspond to the two hu-
mors – bile and phlegm. Only water does not follow this dualistic schematism, but 
nevertheless has a close connection to the humors. The two main characteristics of each 
factor form extremes, which deviate from the ideal. The ideal is presented as a golden 
mean, where every aspect is balanced and people are completely healthy. According 
to the Hippocratic concept, these ideal circumstances can be found during spring-
time, towards dawn, in digestible water or in moderate conditions of the soil. These 
explanations of ideal climate conditions and the indication of a specific region led, 
interestingly, to discussions about the Hippocratic world view and the question where 
exactly to locate the centre of the world (see, e.g., Schubert 2000, 212-216). We can 
be quite sure about the assumption of three main regions: one very cold in the north, 
one moderate in the middle (where southern Europe and Asia Minor are located) and 
one very hot in the south. But the centre of the world, according to the Hippocratic 
concept, cannot be located for sure.

One major result of the analysis of the very complex theory is the conclusion that 
the main connection between the environment and the humor ratio is formed by 
humidity. Earlier, some researchers looked for a link according to temperature, but 
wondered why, for example, the warm south wind and the hot summer do not activate 
the same humor (see, e.g., Diller 1934, 26 and Joly 1966, 187). We found the answer 
in the different levels of humidity, whereby temperature plays a subordinate role. This 
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result proves that the natural environment is one of the main basic elements at the be-
ginning of a cause-and-effect chain, which in the end sets a person’s medical condition, 
when one of the humors has an increased level for a longer period of time.

Another achievement of this research project is the evidence of the analogy of mac-
rocosm and microcosm in the context of meteorological medicine. Previously, this 
had been regarded just roughly or in a very general way (see, e.g., Grensemann 1979, 
436 and Le Blay 2005, 253). The current analysis proved that the entire human being 
consists of diverse components, such as the surrounding environment, and can be 
described by the exact same qualities. Both the constitution of humans and the envi-
ronmental conditions are very individual and also changeable in a dynamic way.

Linked with the analogy is the therapeutic principle ‘contraria contrariis’, which was 
already mentioned above for the example of the factor ‘water’. Since people are a prod-
uct of their environment, this circumstance can be the best remedy for their illnesses: 
By consuming substances opposite to their constitutions and diseases with regard to 
specific qualities and efficacies, they will receive relief.

Finally, there is one fifth factor – in addition to the environmental ones – that 
also has an impact on humans: everyone’s lifestyle regarding the customs of a specific 
community. After the natural environment sets the foundation of human constitution 
and character, there is still a possibility to change this determination. There are several 
examples of tribes in the Hippocratic Corpus, especially in the treatise On Airs, Waters 
and Places (chapter 12-24), to clarify this principle. This completes the complex theory 
and again points to the individuality of everyone’s determination.

This combination of ancient milieu theory and humoral pathology, which was re-
constructed in this research project, had a deep impact on western medicine (e.g. Galen 
and Avicenna) and social theory alike (e.g. Herodotus and Montesquieu), and stands 
for one of the earliest examples in European thinking for “Human Development in 
Landscapes”.
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Do as the Romans do? Human-
Environmental Interactions in 

Ancient Southern Latium

Michael Teichmann and Hans-Rudolf Bork

Abstract
In the framework of this contribution, the relationship of humans to their surrounding 
landscape in southern Latium (Central Italy) during Roman antiquity is discussed. 
Results on geoarchaeological issues, on forms of land use in antiquity and on settle-
ment-related processes, which could be obtained using a broad basis of different sourc-
es, are presented. They enable a better understanding of interaction and adaptation 
processes in the surroundings of Rome, a core area of the Roman Empire.

Introduction
Within the scope of the dissertation titled Mensch und Landschaft im südwestlichen 
Latium in der römischen Antike (Humans and Landscape in Southern Latium in Roman 
Antiquity) – following the main theme of the Graduate School “Human Development 
in Landscapes”  – the complex human-environment-relationship in ancient Central 
Italy was investigated (Teichmann 2017; Teichmann and Bork 2012) within an in-
terdisciplinary approach at the interface of archaeological research and other scientific 
disciplines. The study concentrated on a time span from the 4th/3rd century BC to the 
3rd/4th century AD, and thus on a timeframe from the mid-republican period to the 
Late Roman imperial period.

The core area of investigation ranges from the Tiber Valley in the north to the 
westward-facing slopes of the Alban Hills, the Lepini and the Ausoni Mountains and 
to Terracina in the southeast (Fig. 1).

In the west, the Tyrrhenian Sea formed the natural border. In the investigated 
region, areas with various natural characteristics are found close together: the most-
ly sandy and partly rocky coast, the Tiber Valley consisting of alluvial soil, the hilly 
Campagna Romana just to the south of Rome, the Pontine Plain, which was partly 
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marshy in ancient times, the volcanic Alban Mountains as well as the Ausoni and 
Lepini Mountains and the Monte Circeo as limestone massifs.

From a historical point of view, the study area was very important in view of its 
strong connections to Rome as the capital and centre of the Roman Empire. A part of 
the investigated area belonged to the direct hinterland of the ancient metropolis with 
which it interacted economically, socially and demographically.

From a variety of questions, some of the central issues are exemplarily chosen and 
presented here (Teichmann 2017, 13).

1) Geoarchaeological issues: How did human action affect landscape alteration pro-
cesses? Was human use of the landscape sustainable or were strong erosion processes 
triggered by excessive use? To what extent are anthropogenic causes and to what 
extent are climatic causes formative for today’s landscape?

Figure 1. Overview map of the investigation area (map: M. Teichmann).
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2) Questions on landscape use: What evidence do we have about forms of land use 
in the investigated area during Roman times? What characterises the plant spectra? 
What role did animal husbandry play?

3) Questions on settlement archaeology: Which cultural and natural spatial factors 
were decisive for the human choice of sites of use? How were cultural and ecological 
factors weighed against each other in the choice of locations?

Material and Methods
In order to answer the posed scientific questions, a variety of methods were implement-
ed: In 2009, a geoarchaeological overview survey was conducted to reconstruct (post-)
depositional processes from documented soil profiles in the field (Teichmann and Bork 

Figure 2. Geoarchaeological sites (map: M. Teichmann).
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2012). Bork’s (2006) four-dimensional, ecosystem analysis approach, which consid-
ers all temporal and spatial factors that lead to sediment deposition, was implement-
ed. Geoarchaeological sites on the Via Laurentina, at Fonte Laurentina, on the Via 
Nettunense, at Trigoria Alta and at Monte Savello were investigated in detail (Fig. 2).

For questions of land use, ancient text sources were compared with published finds 
and features from the study area. Source categories, such as pollen analyses, macro 
remains, cultivation traces, and archaeological finds related to agriculture and archaeo-
zoological findings, were included.

For archaeological questions concerning settlement, published site data for the 
southern Province of Rome was geo-referenced and compiled in a GIS. The data in-
clude 991 sites with architectural fragments, 332 sites with scattered finds, 307 vil-

Figure 3. All sites used for the quantitative site location analysis (map: M. Teichmann).
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las (205 of these with earliest age determinations in republican times, 62 in imperial 
times), 273 villae rusticae, 261 graves and 104 cisterns (Fig. 3).

The data quantity is statistically significant for all the investigated site categories. 
Quantitative investigations included descriptive site location analyses, viewshed analy-
ses and density cluster analyses.

Results

Geoarchaeological questions
The geoarchaeological findings differ significantly from one another at the individual 
investigation sites: early findings, particularly with regard to salt extraction around 
Portus, are of interest, where a freshwater environment became a brackish water en-
vironment around 600 BC – possibly caused by human action (Giraudi et al. 2007). 
The scientific sources confirm the historical view of the early onset of salt production 
(Bellotti et al. 2011, 1114-1115). The geoarchaeological findings are also significant 
in order to provide an explanation for the absence of findings and finds of a very 
early settlement – mentioned by Livy (1,33,9) for the year 640 BC and, according to 
legend, founded by Ancus Marcius – in the area of Ostia of republican and imperial 
times. Due to a shift of the mouth of the river, a location approximately in the area of 
the later Portus – hidden today under massive sediments – may be assumed (Giraudi 
et al. 2009). In addition, there is an indication from palynology that the environmental 
conditions were too instable for a larger settlement in the 7th c. BC (Bellotti et al. 2011, 
1114). Around 450 BC, human influence became increasingly perceptible: Crop plants 
of this period included Olia (olea), Vitis (grapevine), Cannabis (cannabis), Cereals, 
Mercurialis (mercuries), Juglans (walnut) Castanea (chestnut) as well as Pinus pinaster/
pinea (stone pine) (Di Rita et al. 2010; Bellotti et al. 2011). The tree population near 
the coasts was dominated from 600 BC-600 AD by evergreen oaks. Inland, a mixed 
forest existed. Zones of anthropogenic induced macchia and isolated mixed forest were 
established on the coast. Over time, macchia decreased. Chenopodium (goosefoots) 
grow well in a salty environment and clearly spread out from the 1st c. AD, which is 
associated with intensified salt production in the area of Ostia (Di Rita et al. 2010; 
Bellotti et al. 2011, 1112). Evidence of massive erosion processes can be encountered 
at numerous sites indicating a variety of heavy rainfall events: For the Torre-Spaccata 
area, the original interpretation of Gioia et al. (2010) with regard to volcanic activities 
with lahar eruptions around the 4th c. BC can be disputed due to the state of research on 
Lake Albano (D’Ambrosio et al. 2010). Instead, the findings suggest a secondary dep-
osition of the lahar material, which is only conceivable in the context of huge erosion 
processes, especially since the authors assume a single deposition process. The shifting 
processes were possibly caused by the meltwaters of the extreme winter of 400 BC, 
which is mentioned in ancient written sources (Liv. 5,2,7; Dion. Hal. Ant. 12,8,1-3). 
The findings could fit into this chronological framework, although neither archaeolog-
ical nor geoarchaeological methods enable corresponding precise dating.

In the Marcandreola area, massive erosion led to the abandonment of a road in 
the 3rd c. BC (Betori and Fischietti 2010, 233). In the Torre-Spaccata area, only little 
fine-grained sediments were deposited from the 3rd/2nd c. BC to the 4th c. AD, indicat-



120 Past societies

ing largely consistent conditions with soil-protecting vegetation (Gioia et al. 2010). 
A similar sediment pattern is observed in the Tiber Valley around the Ponte Galeria 
(Arnoldus-Huyzendveld and Pellegrino 2000, 223) and also on the Pontine Plain near 
the Tratturo Caniò sanctuary (Cassieri et al. 2013, 397), where soil formation started 
in republican times. Soil formation processes, which are not exactly dated, but perhaps 
fall into a similar timeframe, were recorded in our own geoarchaeological work at the 
geoarchaeological profile close by the Via Nettunense (Teichmann and Bork 2012).

The excavations on a dam in the Magliana area exhibit traces of two floods from the 
early 1st c. AD, after which the dam was built, and sediments for which no exact dating 
is mentioned (Arnoldus-Huyzendveld and Pellegrino 2000, 221). In front of the dam, 
material was deposited until the 4th c. AD. The dam was overrun by massive erosion in 
post-ancient times.

The increase in overflow levels in Terracina and Ostia in the 1st c. AD due to an in-
creased groundwater table testifies more humid conditions (Cassieri and Innico 2009, 
380; Pellegrino 2000, 15). A shift in the course of the Tiber at the end of the 1st c. AD 
is an indication for another flood event during this period (Arnoldus-Huyzendveld and 
Pellegrino 2000, 222). On the Amaseno River, there was a strong flood in the 1st or 2nd 
c. AD (Feiken 2014, 217).

In the peri-urban suburbium near the Via Asinaria, strong erosion processes can be 
observed around the middle of the 3rd and the early 4th c. AD (Rea 2014, 16). The sur-
face erosion processes at the sites of Fonte Laurentina and Via Laurentina (Fig. 4) prob-
ably also indicate the imperial period, but exact chronological limitation is difficult.

Comparing the observed geoarchaeological evidence with the climatic indicators 
from the villa of Faragola in Apulia, an apparent discrepancy between the findings is 
evident (Caracuta 2011, 275). One could assume that the floods primarily occurred 
in the particularly humid climatic phases. However, extreme heavy precipitation in 

Figure 4. Soil profile along the Via Laurentina near the km 13 point. Length of scale bars: 2m 
(horizontal scale 1:100, vertical scale 1:20). M2: Homogeneous colluvium with ceramic frag-
ments. M1: Stratified colluvial layer. The stratification is the result of depositional events as a 
consequence of numerous heavy rainfall events. IISfB: Gully system in which reddish-brown 
loamy soil developed during a warm period in the Middle or Late Pleistocene. IfB: Reddish-
brown residue of a loamy soil, which developed during a warm period in the middle Pleistocene 
(profile: M. Teichmann and H.-R. Bork 2012, 215).
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the entire Mediterranean region is the result of specific weather conditions lasting for 
a few hours to a few days, independent of longer-range weather conditions. Heavy 
precipitation occurs predominantly in the fall and spring months and occasionally also 
in winter. Thus, numerous floods, which are well-documented in written sources, oc-
curred in Rome during a phase of reduced wetness at the end of republican times in the 
late 1st c. BC (Camuffo 1990). During the dry-phase from the 2nd half of the 4th c. and 
the beginning of the 5th c. AD, strong erosion processes occurred on the Via Asinaria.

In contrast, there is no available evidence in the study area of increased erosion 
processes for the phase of increasing humidity at the end of the 2nd and the beginning 
of the 3rd c. BC. These findings suggest that individual events played a more prominent 
role than general climate trends.

Furthermore, when observing the geoarchaeological findings, it is striking that 
these hint at very different erosion events, which had very lasting effects on a local 
scale and led, in some cases, to the abandonment of former land use. Indications of 
relatively stable conditions and low sedimentation rates from about the 2nd c. BC are 
merely found as a common element in a number of findings in Rome’s surroundings 
in the Torre-Spaccata area, in the Tiber Valley and on the Pontine Plain.

Sedimentation rates from Rome’s surroundings, the Tiber Delta (Bellotti et al. 
1989) and on the coast near the Vicus Augustanus (Hansom 1998; Rendell et al. 2007) 
verify a marked increase in the sedimentation of material since Roman times. When 
comparing ancient Roman landscape changes with processes of landscape changes in 
post-antiquity, the verifiable younger processes moulded and reshaped the landscape 
far more strongly at numerous locations than erosion processes in antiquity. As an-
thropogenic factors, the abandonment of artificial drainage systems and deforestation 
played a role in this, although extreme weather events combined with intensive land 
use until recent times are most strongly responsible for landscape alteration processes.

Land use issues
Since erosion processes are closely connected to the forms of land use and given that it 
makes a huge difference, if water falls on sheltered wooded or cleared and used land, 
considerations about ancient land use are a thematically related field: Archaeological 
sources indicating land use are found in the form of agricultural terraces, cisterns used 
for the irrigation of fields, centuriation and traces of cultivation. Indirect evidence is 
provided by millstones as well as oil and wine presses.

Republican agricultural terraces in the mountainous areas of Terracina, Cori and 
Segni verify early efforts to protect the soil from erosion. Viticulture is well-docu-
mented by republican cultivation traces in the surroundings of Rome (Santangeli 
Valenzani and Volpe 2012, 62-64; Di Blasi et al. 1999, 111; Aglietti 2007; Aglietti 
and Cuccurullo 2014, 136; Arena and Ebanista 2013, 16-20). This was carried out 
with the use of intercropping. Grain cultivation and the production of olive oil are 
evidenced by mills and presses, but also by pollen profiles and by macro remains like 
legumes and fruits.

Most traces of cultivation from the surroundings of Rome date to republican times. 
Direct in the suburbium, at the Via Asinaria, winegrowing of the imperial era was re-
placed by horticulture, which promised higher returns and, due to the perishability of 
the products, had to be produced in the immediate vicinity of the city.
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Wood as a natural resource played a prominent role in ancient times both as a 
building material and as a source of fuel. Charcoal findings from Valmontone demon-
strate the selective choice of wood for the production of charcoal in republican times 
(Bellini 2008, 1619).

The pollen profiles from the Alban Hills verify an increase in crop plants, such as 
chestnut, olive, walnut, cereals and cannabis, in Roman times (Bonatti 1963; Alessio 
et al. 1986; Magri and Celant 2009). The cultivation of cannabis in the Alban Hills, 
probably for the production of ropes or textiles, was a special feature of the 1st and 
2nd c. AD, which is only documented in such pronounced form here in Central Italy 
(Marzano 2013, 29-30).

In the Roman diet, pork was very popular. Cattle were especially used as draft 
animals in the middle republican period and were not allowed to be slaughtered for 
consumption (Varro rust. 2,5,4; Mazzorin and Minniti 2010, 55). Sheep and goats 
appear often in findings, but mostly in smaller quantities. They were held as suppliers 
of wool and milk rather than as meat suppliers. With an increasing production of pork 
for an urban market, the form of pig husbandry changed from extensive wood pasture 
to intensive fattening (Meyer et al. 2004). This was accompanied by a change from the 
high-legged to the compact pig (Meyer et al. 2004). Plinius (epistle 2,17,3) confirms 
the practise of inverse transhumance in the early imperial period for the area of his villa 
on the coast of the Vicus Augustanus.

Figure 5. Fish breeding enclosure at the Villa La Banca north of Torre Astura (photo: M. 
Teichmann).
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Poultry and game belonged, as well as hazel dormice for which there is archaeolog-
ical evidence of breeding around Rome, to those foods that were reserved for wealthy 
classes (Colonnelli et al. 2000, 321).

Fish farming as a delicatessen for the urban elite played an important role in the late 
republican and the early imperial period (Fig. 5).

Saltwater fish was clearly preferred to freshwater fish (Plaut. Truculentus 1,1,35; 
Varro 3,17,2; Marzano 2013, 210-211). Villas on the coast sometimes had impressive 
fish farms that are archaeologically documented. Fish farming was a pastime for the 
elite as well as a profitable source of income.

Isotope analyses show that the population of the port city of Portus tended to 
consume more maritime proteins than the population further inland, although there 
is an overlap in the consumption behaviour of both groups (Prowse et al. 2004). The 
inhabitants of Portus also primarily consumed terrestrial proteins. Adults had better 
diets in comparison to children, and men consumed more protein-rich foods than 
women (Prowse et al. 2004).

Issues of settlement archaeology
Quantitative analyses on preference factors, spatial distribution and visual relations 
show the role of different natural and cultural preference factors, which were decisive 
for the development of a specific settlement pattern:

Numerous ancient sites are found at higher elevations (Fig. 6), on more inclined 
slopes and with an orientation to the east, sometimes also to the south.

These locational attributes were meant to guarantee good air circulation and to help 
to avoid particularly damp locations. An analysis of the curvature values verifies this 
finding. Southern slope locations used the sunshine particularly well. Eastern slopes 
were relevant in view of prevailing winds. Sites were often located at low cost-distance 
to the nearest river from which utility water could be taken. They were rarely located 
on alluvial soil and were often found on sandstone with marl that was mixed with 
loamy marl. This finding could partly be due to the fact that sites under alluvial soil 
are more difficult to locate. However, this likely reflects an ancient preference for less 
flood-prone and mosquito-infested sites on locations with more solid ground. Among 
the cultural factors, low cost-distance to the next road, to the next sanctuary and cult 
place can be observed for numerous sites of various types. An individual study with re-
gard to cities and sanctuaries shows that many sites were located at a low cost-distance 
to Velitrae, Aricia and to a lesser extent also to Lanuvium, whereas good accessibility 
to the smaller towns of Ardea and Antium on the coast were of less relevance for the 
investigated sites.

Density analyses show the spatial structure of settlement patterns, whereby both 
chronological and typological-functional differences in land use strategies were observed.

The field of view analysis shows close visual relations between villas of similar size 
(in the same category) and (larger) luxury villas – the latter belonging to a higher order 
in settlement hierarchy. It is obvious that landscape perceptions and the concept “to see 
and be seen” played a decisive role.
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Conclusion
The interaction of humans with their surrounding landscape in ancient times has been 
investigated in this study in various ways. Thus, a coherent picture of human life in the 
ecosystem could be presented.

As always in an investigation of past times, the available source material is fragmen-
tary and the informative power is temporally and spatially limited. Moreover, every 
scientific discipline has its limits with regard to temporal and spatial resolution. The 
combination of results from different scientific disciplines is a necessary prerequisite 
for the solution of innovative questions concerning the relationship of humans to the 
surrounding environment.

Figure 6. Villas in relation to the variable “altitude above sea level” (map: M. Teichmann).
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Palynological Investigations 
on the Deposits of a Well Shaft 

from the Roman Iron Age with 
Special Reference to Non-Pollen 

Palynomorphs

Magdalena Wieckowska-Lüth and Dieter Bischop

Abstract
This study presents the results of palynological analyses of the backfill layers of a well 
from the Roman Iron Age at Bremen-Kirchhuchting. It reveals that the deposits do not 
only include pollen grains but also a great number of diverse non-pollen polymorphs 
(NPPs). While the pollen signal therein primarily mirrors the local surroundings, the 
NPP evidence represents the depositional environment of the immediate site. This 
illustrates the high significance of NPPs in the reconstruction of site relations and 
additionally underlines the large potential of the combination of pollen and NPP data 
in conjunction with archaeological contexts.

Introduction
In connection with archaeological research, pollen analysis represents a completely inde-
pendent method and provides the opportunity to observe and interpret single features from 
a different perspective. The investigation of the pollen found in archaeological features can, 
for example, lead to knowledge about the use of the immediate settlement area, the local site 
conditions as well as the spatial and economic organisation of a settlement. In addition to 
“classical pollen analysis”, the application of additional, more precise indicators on a small 
scale can be very helpful in order to more accurately reconstruct the type of anthropogenic 
use at a particular site. With the establishment of the analysis of non-pollen palynomorphs 
(NPPs: for example, fungal remains, eggs of parasites, remains of algae, shells of amoebae, 
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remains of invertebrates, etc.), new possibilities for detailed site characterisation in connec-
tion with archaeological contexts arose (e.g. Bosi et al. 2011; Brinkkemper and van Haaster 
2012; Chichinadze and Kvavadze 2013; Kvavadze and Kakhiani 2010; Revelles et al. 2016; 
Święta-Musznicka et al. 2013; van Geel et al. 1983; 2003). Many of these micro remains 
are characterised by the fact that they only occur under specific conditions, for example, 
with the presence of plant material, wood or manure or together with parasitic infestation, 
after fire and erosion events, under dryness or waterlogging conditions, and along with 
increased nutrient input or water pollution. Therefore, the identification of these indicators 
that are more precise on a micro level in excavation features are useful in order to grasp how 
they were used. Against this background, the aim of the present palynological study was 
to provide new insights for a more detailed site reconstruction. For this purpose, pollen 
and NPP analyses were conducted on archaeological deposits of a well filling at the site of 
Bremen-Kirchhuchting from the Roman Iron Age.

Figure 1. Location of the investigation area in Bremen-Kirchhuchting, Northwest Germany 
(map: P. Lüth, Archäologie und Beratung).
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Archaeological site
Archaeological monitoring during the construction of a refugee transitional home in 
Bremen-Kirchhuchting (Fig. 1) provided – in addition to a few Late Bronze Age/Early 
Iron Age settlement traces – above all evidence of multi-aisled post structures and pits 
of the Roman Iron Age and the early Migration Period (Bischop 2017).

One of the five wooden wells of this settlement was identified as a box well. Into its 
corner posts, crosspieces were mortised, on which flat oak planks were mounted like a 
picket fence (Fig. 2). As an extension of the well shaft, a hollow oak log was buried at 
the bottom of the well (Fig. 3).

A piece of wood from the well box was dendrochronologically dated by the DAI 
Berlin to 249 AD as the year that the used tree was felled. From the filling of the well, 
a ring-shaped weaving weight made of clay, a glass bead and sherds of Saxon bosses 
pottery, i.a., were recovered. They indicate a longer phase of utilisation of the Late 
Roman Iron Age well, possibly back to the abandonment of the settlement in the early 
Migration Period.

Material and methods
For palynological analyses, five samples (1, 20, 34, 50 and 66 cm) (Fig. 3) were tak-
en from humous backfill layers of the well (finding no. 189) into which sandy layers 
were continuously interposed. In the range at a depth of 34 cm, the humous deposits 
also contained remnants of wood. All samples were prepared according to the stand-
ard techniques outlined by Moore et al. (1991). Tablets containing a known number of 

Figure 2. The wooden box well (finding no. 189) buried in the in-situ dune sand at the excava-
tion site Bremen-Kirchhuchting (photo: J. Geidner, Landesarchäologie Bremen).
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Lycopodium spores were added to enable calculation of concentrations. The samples were 
characterised by relatively high pollen and NPP concentrations, whereas the preservation 
was moderate to good. The calculation of pollen percentages is based on the total terres-
trial pollen sum (trees, shrubs and dwarf-shrubs + pollen of herbaceous terrestrial plants), 
with an average value of 500. Data from microscopic charcoal analysis are expressed as 
concentration per cubic centimetre of sediment. The pollen and NPP diagrams were 
produced with the help of the program CountPol (Feeser unpublished) (Fig. 4).

Nomenclature of pollen types follows Beug (2004) and that of spores follows Moore 
et al. (1991). NPPs were identified using a reference catalogue at Kiel University and 
available literature (Andreev et al. 2014; Booth et al. 2010; Cugny et al. 2010; Dietre 
et al. 2012; Égüez et al. under review; Florenzano et al. 2012; Gelorini et al. 2011; 
Guarro et al. 2012; Jones et al. 2016; Le Bailly et al. 2007; Miola et al. 2006; van Geel 
and Aptroot 2006; van Geel et al. 1983; 2003; Vánky 2013; Wieckowska-Lüth and 
Heske 2019). Nomenclature of NPP-types follows the HdV-no. system (Miola 2012). 
During the microfossil analysis, some unknown NPPs were recorded. These types were 
termed using the code ‘‘KIU-xxx’’ (KIU = Kiel University, Germany; -xxx = sequential 
number). Selected NPP finds are illustrated in figure 5.

Figure 3. Position of the palynological profile in the well findings (finding no. 189) of Bremen-
Kirchhuchting (profile: after J. Geidner, Landesarchäologie Bremen, modified by the authors).
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Figure 4. Pollen, spores and NPP diagram (in %) for the profile from the well finding of Bremen-
Kirchhuchting. The results of the micro-charcoal analysis are presented in the upper section of the diagram (in 
particle/cm3) (diagram: M. Wieckowska-Lüth).
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Results
All samples are characterised by similar pollen spectra, in which non-tree pollen repre-
sentatives of heath (9.8-23.9%) and grasslands (25.2-32.7%), cereals (8.8-12.7%) as 
well as various herbs (21.1-34.3%) were strongly dominant (Fig. 4). Among the high 
cereal plant proportion, Triticum-type was mainly recorded (up to 10.6%), followed by 
Secale (up to 2.4%). Pollen types, which represent the flora of arable farm land and fal-
low land (6.4-13.3%), are represented by Convolvulus arvensis-type, Agrostemma githa-
go, Spergula, Brassicaeae, Rumex acetosa-type, Lathyrus-type and Vicia-type. Among 
the representatives of the pollen taxa of ruderal or meadow locations (14.4-21.9%), 

Figure 5. Evidence of selected NPPs from the well finding of Bremen-Kirchhuchting: (a) Ascaris sp.; (b) 
Dicrocoelium sp.; (c) Trichuris sp.; (d) KIU-235/cf. Spirogyra; (e) HdV-171/Rhytidospora tetraspora; (f) HdV-
262/Arnium imitans-type; (g) KIU-266/cf. Apiosordaria; (h) KIU-269/cf. TM-4113/cf. Sordaria; (i) KIU-247/
TM-H; (j) KIU-71/Savoryella cf. lignicola; (k) HdV-1/Gelasinospora sp.; (l) Dictyosporium sp.; (m) HdV-461; 
(n) KIU-211/Tilletia cf. caries; (o) Tilletia sp.; (p) Urocystis sp. (image: M. Wieckowska-Lüth).
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high proportions of Caryophyllaceae p.p., Liguliflorae, Matricaria-type, Senecio-type, 
Saussurea-type, Artemisia, Chenopodiaceae, Persicaria maculosa-type, Polygonum 
aviculare-type and Ranunculus acris-type were found. Grazing indicators, such as 
Plantago lanceolata-type, were recorded at comparatively low levels (up to 1%). In 
addition, pollen from other herbs, such as Rumex scutatus-type, Solanum nigrum-type, 
Rhinanthus-type, Dipsacaceae indet., Rosaceae indet., Rubiaceae, Thalictrum, Apiaceae 
and Ballota-type as well as spores of fern and moss plants from pioneer sites (Pteridium, 
Anthoceros and Riccia), were noted in lesser amounts.

Among tree (13.7-17.5%) and shrub pollen (1.2-4.5%), Alnus is most highly rep-
resented (up to 7.3%). But other woody plants, such as Quercus, Corylus, Betula, Pinus 
and Fagus, were also regularly recorded. In contrast, taxa such as Picea, Abies, Tilia, 
Ulmus, Acer, Fraxinus, Salix, Juniperus, Sorbus/Rubus-type and Sambucus nigra-type 
appeared only irregularly or isolated. Furthermore, all samples are characterised by very 
high micro-charcoal levels (80-556 × 103 particles/cm3), whereby the most particles 
were observed at 34 cm depth.

In addition to the verification of land plants, wetland and swamp plants were also 
recorded. Among these, cryptogamic spores of Polypodiaceae indet., Polypodium vul-
gare, Dryopteris-type, Thelypteris palustris, Equisetum and Sphagnum (up to 4.8%) as 
well as pollen from herbs of moist to wet locations, such as Cyperaceae, Filipendula, 
Succisa, Valeriana officinalis-type and Primula clusiana-type (up to 16.1%) were repre-
sented. The evidence of these taxa was highest in the deepest (66 cm) sample.

Within the NPP-types, eggs of intestinal parasitic worms were recorded (up to 1.4%). 
While Trichuris sp. was consistently found in all spectra, Dicrocoelium sp. was only de-
tected in the three lowest samples, whereas Ascaris sp. was only found in the upper two 
samples. The NPP spectra are, in contrast, characterised by very high values of fungal 
decomposers. Among these, the coprophilous fungal spores, such as HdV-368/Podospora 
sp., HdV-113/Sporormiella sp., HdV-171/Rhytidospora tetraspora, HdV-262/Arnium 
imitans-type and HdV-261/Arnium-type (obligate coprophilous fungal spores: up to 
3.9%) and HdV-7A/Chaetomium sp., HdV-55A/Sordaria sp., HdV-112/Cercophora 
sp., HdV-169/Apiosordaria verruculosa, KIU-266/Apiosordaria sp., HdV-1/Gelasinospora 
sp. and HdV-172/Coniochaeta ligniaria (facultative coprophilous fungal spores: up to 
37%) make up a considerable part. In addition, further spores of fungi, which are found 
on decomposing wood (HdV-498/Dictyosporium sp., HdV-263/Valsaria sp., KIU-71/
Savoryella cf. lignicola, HdV-44/Ustulina deusta, TM-009/cf. Endophragmiella) as well 
as on other dead organic material (HdV-55B/HdV-265, KIU-269/cf. TM-4113/ cf. 
Sordaria, KIU-247/TM-H, HdV-6/Coniochaeta xylariispora, HdV-4/Anthostommella cf. 
fuegiana, HdV-200), were recorded (up to 4.3%). Overall, the largest percentages of 
fungal spores from decomposers were found at a depth of 34 cm. All samples also showed 
spores of smut fungi (up to 11.2%), such as KIU-211/Tilletia cf. caries, KIU-265/Tilletia 
sp. and Urocystis, whereby the uppermost sample (1 cm) included the least amount. 
Furthermore, fungi spores of both HdV-207/Glomus sp. and KIU-238/HdV-461 – both 
indicators for allochthonous entries – were recorded.

All samples were characterised by the presence of aquatic organisms. Among the 
green algae components (up to 5.4%), which were highest at a depth of 34 cm, rep-
resentatives of the taxa Botryococcus sp., HdV-314/Zygnema-type, HdV-130/Spirogyra 
sp., HdV-214/Debarya sp., HdV-303/Chlamydomonas sp., HdV-128A/Volvocaceae, 
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KIU-235/cf. Spirogyra and KIU-192 were observed. Moreover, Rivularia-type ap-
peared occasionally as a representative of cyanbacteria (0.2%). HdV-181, an unknown 
probably aquatic organism, was also found to have highest values in the middle samples 
(up to 1.5%). In addition, testate amoebae were recorded with more or less constant 
proportions (up to 6.3%) in all spectra.

Discussion
The pollen spectra of all samples reflect a largely open environment. The high evidence of 
ruderal and meadow herbs with a simultaneous occurrence of fern and moss plants of the 
pioneer sites mirror a meadow-like environment of a settlement with overused areas. The 
surrounding landscape was most likely characterised by extensive heath and grassy areas 
as well as arable farm land and fallow land. The little evidence of plant grazing indicators 
suggests that probably no pasture land was found in the immediate area of the settlement. 
The likewise low proportion of tree pollen probably indicates small forest patches in the 
wider surroundings, whereas the evidence of the wood pollen of alder (Alnus) and willow 
(Salix) as well as various herbaceous plants of moist and wet habitats indicate the presence 
of a watercourse near the settlement. Some trees and bushes, such as birch (Betula), hazel 
(Corylus), elder (Sambucus nigra-type), and rowan or raspberry/blackberry (Sorbus/Rubus-
type), may have also belonged to the settlement flora.

In light of the high cereal proportion in the deposits of the well shaft, it is also 
conceivable that this could be the pollen signal of the grain crops that were processed 
in the settlement. In this context, mainly wheat species were used. In addition, the 
co-occurrence of relatively high amounts of smut fungus spores (KIU-211/Tilletia cf. 
caries, KIU-265/Tilletia sp., Urocystis sp.) shows that the grain harvest was at least 
temporarily infested with these pathogens.

The samples from the well filling are also characterised by the presence of fun-
gal spores, which occur on rotting or submerged wood (HdV-498/Dictyosporium sp., 
HdV-263/Valsaria sp., KIU-71/Savoryella cf. lignicola, HdV-44/Ustulina deusta, TM-
009/cf. Endophragmiella). These could be related to the wooden encirclement of the 
well shaft. It is also possible that the lignin-decomposing fungi appear in the deposits 
due to wood waste.

Further in this sense is the occurrence of large amounts of microscopic charcoal, 
which could also have entered the well shaft as settlement refuse. The very high levels 
of spores of more fungal decomposers (HdV-55B/HdV-265, KIU-269/cf. TM-4113/
cf. Sordaria, KIU-247/TM-H, HdV-6/Coniochaeta xylariispora, HdV-4/Anthostomella 
cf. fuegiana) indicate that further organic material must have gotten into the well. In 
this context, plant material, such as hay or straw, could have possibly been disposed of 
in the well shaft. The simultaneously attested high proportions of coprophilous fun-
gal spores (HdV-113/Sporormiella sp., HdV-171/Rhytidospora tetraspora, HdV-262/
Arnium imitans-type, HdV-261/Arnium-type, HdV-7A/Chaetomium sp., HdV-55A/
Sordaria sp., HdV-112/Cercophora sp., HdV-169/Apiosordaria verruculosa, KIU-266/
Apiosordaria sp., HdV-1/Gelasinospora sp., HdV-172/Coniochaeta ligniaria) lead to the 
assumption that manure or dung were also disposed of in the well. The dispersal and 
transport of fungal spores is lower than that of pollen, probably partly due to the 
ground-level location of the fungal fruit body, where wind dispersal is less effective (van 
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Geel et al. 2003). Thus, the signal of coprophilous fungal spores recorded in the well 
deposits can be actually be interpreted as direct evidence for the presence of manure/
dung. The intestinal parasitic eggs (Trichuris sp., Dicrocoelium sp., Ascaris sp.), which 
likewise occur in the well findings, show that human or animal excrements were elimi-
nated there. Secondarily, their occurrence reveals that the inhabitants of the settlement 
suffered from parasite infestation. Further NPPs, such as shells of amoebae, green algae, 
cyanobacteria, and other organisms, which exist under water and eutrophic conditions, 
indicate that the organic deposits were exposed to the weather over a long time after the 
abandonment of the well and that a strong eutrophic milieu was established. The sand 
layers embedded in the humous deposits – these are accompanied by the presence of 
erosion indicators (HdV-207/Glomus sp., HdV-461) – also indicate that the disposal of 
waste could have occurred in several steps. Thus, it can be assumed that the well shaft 
had probably been open for some time so that it was additionally filled between the 
disposal phases by washed and deposited material from the sandy surroundings (Fig. 2)

Conclusion
In summary, it must be assumed that the existing well deposits reflect both the natural 
pollen precipitation of the vegetation of the settlement and its surroundings shortly 
before and after the abandonment of the well and the deliberate deposition of organic 
material. The consistent occurrence of coprophilous fungal and smut fungal spores to-
gether with the occurrence of parasitic eggs and the substantial evidence of grass, cereal 
and arable weed pollen point to a deposition matrix of manure, feces and hay or straw. 
As a result, the well sediments can be interpreted as a filling of manure or excrements 
with plant bedding. Moreover, the presence of multiple, embedded sand layers in the 
deposits demonstrates repeated use. Thus, after it was abandoned, the well served for a 
long time as a site for waste disposal.

The present study emphasises the promising potential of pollen and particularly 
NPP analysis for the interpretation of archaeological findings by demonstrating how 
the well shaft was used secondarily. The additional ‘on-site’ data also provide valuable 
information about the living conditions at the Roman Iron Age site. Thus, it was possi-
ble to illustrate how waste disposal was regulated at the settlement, that its inhabitants 
suffered from parasite infestation and that plant processing took place on site.
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Human-Landscape 
Interconnections

The Döberitzer Heide in the Early Middle Ages 
(ca. 7th-11th century) as a Space of Action 

between the Appropriation of Material Wealth 
and the Destruction of the Basis of Existence

Donat Wehner

Abstract
Interactions between humans and the landscape have been a central topic of archae-
ology for more than 100 years. While the influence of the environment on human 
settlement behaviour was emphasised for a long time, recently the active role of hu-
mans in the constitution of landscape has increasingly become the centre of discussion. 
The discourse is characterised, among other things, by references to human-ecological 
approaches and the concept of the Anthropocene. The case example of the Döberitzer 
Heide in the Early Middle Ages takes up the debate by not considering landscape as a 
stage and framework for human action, but rather as in interactive human-landscape 
space of action. In the interplay, various dynamics between the appropriation of mate-
rial wealth and the destruction of the basis of existence will be illustrated.

Introduction
Landscape appears in archaeology as a highly dubious term behind which a large scope 
of ideas and concepts is concealed. To be mentioned, in particular, is the understanding 
of landscape as a stage, venue and container for human actions, as a part of human-en-
vironment relationships, as conceived, mentally perceived and actually experienced 
space, and recently sometimes as dynamic arrangements and as complex networks of 
humans, things, animals, nature, techniques, organisations, signs and infrastructures 
(Meier 2009; Schreg 2017; Wehner 2019). Often, the dependencies of settlement ac-
tivities on natural factors were and are emphasised in archaeology. An early, prominent 
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example is represented in a study by Alfred Schlitz (1906) at the beginning of the 
20th c. in which he draws attention to the coincidence of Linear Pottery settlement 
and nutrient-rich loess soils (cf. the commentary of Friederich 2003). In this context, 
adaption to the landscape and not its appropriation, constitution and reproduction is 
on the scientific agenda. First archaeological perspectives on human-landscape-caus-
al relationships were advocated by supporters of system-theoretical approaches in the 
1960s (e.g. Binford 1962). In recent years, the discourse in this field of study has been 
particularly characterised by interdisciplinary, human-ecological approaches in which 
the interdependency between society, humans and environment are emphasised and 
analysed in a holistic perspective including all available sources. The debate is fuelled 
by the concept of the Anthropocene as a geological era which is determined by humans 
as a decisive geological factor (e.g. Edgeworth 2014; Lane 2015; Schmieder 2014; 
Waters et al. 2014).

Material and Methods
Following my dissertation on the Early and High Middle Age Slavic settlement areas 
of the Havelland and of the northern Zauche area (Wehner 2012), a small subarea will 
be presented here for which the dependencies and interdependencies between humans 
and landscapes can be particularly well grasped. Here, we are dealing with an area in 
the eastern Havelland, which is referred to today as the Döberitzer Heide. Primarily, 
information on the archaeological sites is available as a data base, as was collected in 
the dissertation from the local files of the Brandenburg State Office for Conservation 
and the Archaeological State Museum (BLDAM). Among other things, details on the 
site types (e.g. settlement, depot, tar smoulder, etc.), dating as well as an outline of finds 
and findings are at hand. As a reference, the catalogue numbers (Wehner 2012) are 
used in the following. Of great importance are also the palynological investigations of 
Steffen Wolters (2002), who analysed numerous pollen profiles in his dissertation with 
regard to the vegetation history and in doing so also briefly mentioned questions con-
cerning the development of the climate. In this context, it proves to be favourable that 
individual sample sections were radiocarbon dated, with which a temporally dynamic 
view is achieved that can be parallelised with archaeologically recorded upheavals. His 
specified uncalibrated 14C BP data were calibrated with OxCal 4.1 and the calibration 
curve IntCal 09 in the ranges of one and two sigma cal AD. Additionally, data on the 
geomorphology and on the soil types are available, which can be referred to as further 
natural space factors (Ergenziger et al. 1969) (Fig. 1). Furthermore, archaeometric in-
vestigations of tar samples can be drawn upon (Baumer and Dietemann 2013).

Methodologically, the contribution falls back on the visualisation of site relations 
by mappings. This not only facilitates an understanding but is also useful as a means of 
research in order to correlate and discuss different processes. Intended is an interpreta-
tion on the basis of a holistic view of all available sources. The chronological framework 
is based on absolute data, on the one hand, which are supported by the radiocarbon 
method, find typology and find analogy, and, on the other hand, the usual relative 
threefold division in the early, middle and late Slavic period for the areas between the 
Elbe and the Oder Rivers in the Early Middle Ages. The three time slices cannot be 
clearly distinguished from one another by absolute data. In general, the early Slavic 
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period in this area is dated in scientific literature from ca. the 7th/8th c. until the middle 
of the 9th c. AD, the middle Slavic period from the middle of the 9th c. AD until the 
turn of the millennium, and the late Slavic period from the late 10th c. to the middle 
of the 12th c. The Slavic period ends here according to usual interpretation and the 
High Middle Ages begins with the arrival of German settlers from the West, the so-
called Eastern colonisation (see Wehner 2012). The early to middle Slavic period thus 
correlates roughly with the regional pollen zone 20 according to Steffen Wolters, and 
the late Slavic period correlates with the regional pollen zone 21 (Wolters 2002, 40-41, 
68-72; see fig. 3, right column).

GIS-based models illustrate the landscape change (see Fig. 2). Archaeologically 
verified settlements and other find sites are represented in the form of geographically 
located point data; open land, wetlands and forest in the form of area data. The extent 
of wet and periodically flooded areas is modelled on the basis of the reconstructed 
groundwater table. This can be adjusted according to changing altitudes of settlement 
activities in the digital terrain model. Fluctuations can thus be reviewed by means of 
the pollen analytical findings. Afforestation is assumed for those surfaces for which 
no archaeological settlement indicators are available and which are not identified as 
heavily waterlogged lowlands. With the onset of medieval settlements, the forest areas 
in the models are confined – in relation to open land – to the Sander (outwash plain) 
areas, which were demonstrably not agriculturally used in the respective research area 
(see Wehner 2012, 43, 61, 97). Larger deviations from the former reality at the borders 
can certainly to be expected here. The given basic type of forest cover is based on the 
results of pollen analyses.

Results and Discussion
With regard to vegetational history, the early Slavic period can be corresponded with 
an oak-beech-hornbeam era (Fig. 1; 2b). According to palynological investigations by 
Steffen Wolters in association with radiocarbon data, the oak (Quercus) maxima and 
the minima of sunstroke plants and hemerophiles (Helio- and Hemerophytes) can be 
dated to the first half of the 7th c.

The percentage of tree pollen lies over 90% (Wolters 2002, 68, 69, Fig. 21). Thus, 
the palynological findings exhibit a nearly completely forested area and archaeologi-
cally no early Slavic settlement can be verified. Moreover, the considerable portions of 
water plants (hydrophytes) in the pollen profiles of Weidenkuhle (DWK), Kienfenn 
(DKF II) and Schwarzes Fenn (DSF) indicate a relatively high-water table (Fig. 3; 
Wolters 2002, 68 and supplement).

In the late early Slavic and the early middle Slavic period (776-890 cal AD), a 
strong decrease of oak (Quercus) is observable, which is attributed to selective logging. 
Evidence of willowherb (Epilobium) and an increase in birch (Betula) are indications of 
forest clearing (Wolters 2002, 70). This phase could coincide with the founding of the 
middle Slavic settlements of Dallgow 202, Dallgow 207, Dallgow 208 and Dallgow 
210 (Fig. 1a; 2c). Charred construction wood probably of oak was found in the settle-
ment Dallgow 207. The preferred location of the sites in the lower terraces is evidence 
of a dry phase. The settlement Groß Glienicke 383 is also located relatively low, which 
existed around ca. 1000 AD so that one may assume that rather dry conditions lasted 
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into the beginning of the late Slavic period. Assuming that the fields were located not 
far from the dwellings, then mainly sandy soils of low mineral content and low fertility 
were available. Agriculture can be indicated by pollen values of grain (cereals p.p.), in 
particular of rye (Secale cereal) (Wolters 2002, 70). The cultivation of rye (Secale cereal) 
was advantageous because it was better adapted to a dry climate and sandy soil (cf. 
Körber-Grohne 1987, 40). A deep storage pit with unspecified grain was archaeologi-
cally recorded in the settlement of Groß Glienicke 383. In the settlement of Dallgow 
210, a rubbing stone was found for the processing of grain.

In addition, increased values of plantain (Plantago lanceolata) and sweet grasses 
(Poaceae) indicate the emergence of grassland vegetation. Wolters assumes a clearing 
due to cleared woodlands and wood pasture. He interprets an increasing proportion of 
oak (Quercus) in the pollen spectrum after the logging as a conservation of oak for the 
purpose of wood pasture with acorn mast in pig farming (Wolters 2002, 71).

In late Slavic times since the turn of the millennium, the water-level rose, possi-
bly triggered by clearings in middle Slavic times (cf. Biermann 2006, 50; Schneeweiß 
2003; 28). The lower-lying middle Slavic settlements had to be abandoned. Elevated 
sites were selected (Fig. 1b; 2d). Due to the spatial proximity, it can be assumed that 
the settlement Dallgow 207 was shifted ca. 1500 m to the west and continued to exist 
there in the form of the settlement Döberitz 225. With high probability, the settle-
ment Dallgow 201 “wandered” ca. 1800 m to the west to the sites Dallgow 203 and 

Figure 1. Geomorphology and settlement of the Döberitzer Heide: (a) middle Slavic period; (b) 
late Slavic period (graphics: D. Wehner; map source geomorphology: Ergenzinger et al. 1969).



145wehner

Dallgow 205, which were located close to each other. Due to the high pine (Pinus) 
proportions in the pollen diagram, Wolters assumes pine forests in the surroundings 
of the settlements and in the pollen analytical findings, a selective logging of oak is 
reflected once again (Wolters 2002, 72). The logging could be connected with the 
newly founded late Slavic settlements (Döberitz 225 and most likely Dallgow 203 and 

Figure 2. Model of the vegetation and settlement of the Döberitzer Heide: (a) localisation of the 
pollen profile and the contour plan; (b) early Slavic period; (c) middle Slavic period; (d) late 
Slavic period (graphics: D. Wehner).
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Dallgow 205). These were located on the loam-rich push moraines that were surround-
ed – island-like – by wet low terraces and the outwash plains. On them was the only 
possibility to maintain land cultivation, although the crop areas were very limited. The 
wet meadows, which had developed on the low terraces, were probably used as wet 
cattle pastures (cf. Fischer and Michaelis 2003, 57).

The settlement Dallgow 202 did not have to be relocated and persisted longer. In 
close proximity, the largest known charcoal, tar and pitch extraction site of the entire 
working area with more than 55 pit charcoal piles was created (Biermann et al. 2013; 
Wehner 2012, cat. no. 208). In addition, some storage pits, some long-oval, tub-like 
recesses with a backfilling heavily interspersed with charcoal, and two pit-houses were 
documented. These may have been related to the production site or a “worker’s settle-
ment” nearby. According to the find material, the place dates from the last third of the 
10th to the early 11th c. (Biermann et al. 2013).

Chemical investigations of 5 tar samples from the pit charcoal piles by Ursula Baumer 
and Patrick Dietemann (2013) of the Doerner Institute in Munich resulted in a very 
probable multiple use, whereby both coniferous wood and birch bark tar were attested.

The raw material birch (Betula) was sufficiently available from the end of the mid-
dle Slavic period to the beginning of the late Slavic period. According to the pollen 
analytical findings, a strong spread of birch occurred during the 10th c. due to the an-
thropogenic clearing of the forest (Wolters 2002, 40 tab. 7; 8 GrN 25174 and 25177). 
During the late Slavic period, pine woods dominate, which in turn can be correlated 
well with the evidence of pine-wood tar (cf. Fig. 2c-d).

Due to the spatial proximity of about 8 km, it is conceivable that the early urban 
settlement from the so-called Spandau Burgwall or Berlin-Klosterfelde 53 could have 
been supplied with tar and pitch (cf. Jeute 2007, 68). In addition to the castle-settle-
ment complexes of Brandenburg and Nauen, the site is one of the major central places 
in the Havelland. An increased demand for tar and pitch, for example, as lubricants, 
adhesives and sealants and as fuel and remedies (cf. Oettel 1989, 227-235) is therefore 
obvious. A direct transportation link between the settlement area of Döberitzer Heide 
and the “Spandau Burgwall” existed in the form of the Spekte stream.

Furthermore, a precious metal depot with coins and silver jewellery from the be-
ginning of the 11th c. originates from the settlement Dallgow 202. The treasure was 
found in 1852 during the digging of stones on a field. The whereabouts of the find are 
unclear. Little is known about the coins; they probably date between 936 and 1012. 
Among the pieces of jewellery, a braided bracelet is recorded (Friedel et al. 1896, 2).

This indicates that the people living there did not only work on a subsistence-ori-
ented basis. There must have been surplus production, which allowed for some accu-
mulation of wealth in the form of the general silver equivalent. Since no high agri-
cultural yields could be achieved due to limited available croplands and poor soils, it 
appears likely that the mass production and sale of tar, pitch and charcoal provided a 
certain amount of wealth.

Figure 3 (opposite page). Selection of diagrams with pollen curves from the area of the 
Döberitzer Heide (after Wolters 2002, 69 with a supplement of the calibrated 14C data in 1 and 
2 Sigma area).
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Conclusion
It can be stated that an area with dense oak-rich forests that existed in early Slavic times 
was settled by Slavic settlers, who initially operated in a primarily agrarian setting. In 
late Slavic times, the water table rose, perhaps reinforced by anthropogenic influenc-
es. Numerous settlements had to be relocated to higher elevations and the potential 
amount of land, which would have been available for farming, rapidly decreased in 
size. The newly developed wet meadows were used as cattle pastures, which probably 
did not compensate the loss of agricultural land. The stagnation in agriculture was 
compensated by the installation of a comprehensive pitch and tar production yard. 
This, in turn, could only have been created by an anthropogenic clearing of the forest 
in advance and the resulting spread of birch (Betula) and later pine (Pinus) as raw 
material for the charging of the pitch and tar smoulder kilns. The silver depot from 
the settlement Dallgow 202 from the beginning of the 11th c. indicates that the locals 
came to wealth through the commercial operation of the pitch and tar extraction site.

Clearly recognisable are the settlement- and economic-related reactions of the 
Slavic people to the transformation of the landscape – be it the result of coercion or 
as seized opportunity – which was consciously or unconsciously self-evoked to a great 
extent. In conclusion, the case example should not be interpreted as an appeal for the 
renunciation of human interventions with the environment, but rather as a plea for 
the active design of multiple interweaving processes as presented by Donna Haraway’s 
(2016) recently introduced Chthulucene concept.
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Seafaring of the Hansa to the 
Shetland Islands, Faroe Islands 

and Iceland
The Maritime-Archaeological Potential of the 

North Atlantic Islands during the Late Hanseatic 
Period

Philipp Grassel

Abstract
This contribution provides an overview about late Hanseatic seafaring in the waters 
of Iceland, the Faroe Islands and Shetland and describes the trade of the Hansa with 
these islands. Between the 15th and 17th centuries, Bremen and Hamburg were the 
main Hanseatic traders in the North Atlantic area and important commodities, such as 
the well-known stockfish or sulphur, were exported. Although there is rich knowledge 
about historical Hansa trade with the North Atlantic islands as well as late Hanseatic 
seafaring in this area, archaeological proof of this knowledge has been hardly adduced. 
This paper illustrates actual archaeological research about the islands for the late 
Hanseatic period and characterises the potential for maritime-archaeological research, 
which has rarely been undertaken until now.

Introduction
The Hansa as an economic institution roughly existed between the 13th and the 17th 
centuries and spanned across almost the whole of Europe (Jahnke 2013, 1-32). The 
term “late Hanseatic” refers to the time range between the 15th and the 17th centuries 
and is, in the older academic (especially German) literature, often stigmatised as a 
period of complete downfall of the Hansa (Dollinger 2012, 433ff.). Younger academic 
works draw a more sophisticated and less dogmatic picture, and speak of a transition 
rather than a downfall (Hammel-Kiesow 2008, 96ff.).
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The cities of Hamburg and Bremen were the Hansa members with the largest trad-
ing presence on the Shetland Islands, the Faroe Islands and Iceland. Between AD 1400 
and 1699, the majority of Hansa merchants and skippers in this area belonged to these 
cities. Merchants from Lübeck, Danzig (Gdansk) and other Hansa cities also traded 
in the North Atlantic area, but in much smaller volumes. Non-Hanseatic traders were 
mainly of Dutch, English or Scottish origin. The 16th century is characterised by the 
highest amount of Hanseatic activities with the North Atlantic islands. Commodities, 
such as grain, flour, beer, cloth or metal goods, and luxury products, like spices, were 
traded for dried or salted fish, wool cloth (the typical vaðmál), gyrfalcons, feathers and 
sulphur (Grassel 2016, 82f.).

In the 15th and 16th centuries, merchants’ regular sea passages normally included one 
annual voyage. The trading season started in April and finished in August or September 
(Fig. 1). The number of ships travelling to the Shetland Islands or to Iceland, as well as 
their home ports, is clearly identifiable. In the middle of the 16th century, 5 ships per 
year from Bremen and 1 to 2 ships from Hamburg travelled to Shetland on average. 
Contemporary sources speak of a minimum of 7 ships from Bremen and Hamburg 
which unloaded cargo in 1560 in Shetland harbours (Friedland 1973, 75). There was 
a small increase in the number of trading ships from Bremen to Shetland during the 
17th century. Equally, the number of permitted voyages per ship was raised from 1 to 
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Figure 1. Working area and depiction of the main trading routes to the North Atlantic 
islands (copyright: created by Philipp Grassel using geographical data provided by 
OpenStreetMapData (http://openstreetmapdata.com/) (Version April 2017)).
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a maximum of 3 per season (Müller 1975, 120). The number of trading ships from 
Hamburg was raised up to 6 ships per season in the first half of the 17th century with 
a maximum of 2 voyages per year and ship.1 However, compared with Iceland trade, 
trade with Shetland was rather small. In 1585, for example, 14 ships from Hamburg 
and 8 ships from Bremen, Lübeck and Danzig (Gdansk) reached Icelandic harbours, 
and in 1591 as many as 21 ships from Hamburg arrived in Iceland (Hofmeister 2000, 
36; Ehrenberg 1899, 19f.). The average number of trading ships sailing annually from 
Hamburg to Iceland increased between AD 1530 and 1602 from a single-digit number 
to a two-digit number (Grassel 2017, 69f.). During the 16th century, trade with the 
Faroe Islands was predominantly controlled by merchants from Hamburg. On average, 
1 to 2 ships – maximally 3 ships – sailed annually from Hamburg to the Faroe Islands 
between AD 1543 and 1593.

There was no clear separation of trade with Shetland, Faroe and Iceland at this 
time. Contemporaneous sources in Hamburg deliver a good overview of this 
theme. For example, Hamburg and Oldenburg were the only Hanseatic cities with 
a regular and officially assured Iceland Travellers Association (German designation: 
Islandfahrergesellschaft). Because of this organisation, a wide range of documents sur-
vived, which include names of merchants, traded goods and their value, the trading 
period, precise trading areas on the islands, etc. There are also many contemporaneous 
sources about import and export taxes of the islands and the various kinds of lawsuits 
about them are available in German, Scottish, Danish, Icelandic or Shetland archives.

Specialised ships for certain areas, such as the North Atlantic area, were unknown 
for Hanseatic seafaring. The merchants and skippers used the same ships which were 
used for trade with England, the Netherlands and the Baltic area. Sources of detailed 
measurements for Hanseatic ships are rare, but the most important information about 
their size is the so-called Last.2 The ships of the merchants, which traded in Iceland, 
had a size of around 60 Last in the 16th century and probably also in the early 17th cen-
tury.3 The ships of Shetland traders were smaller and had a size of around 20-40 Last 
in the 16th and 17th centuries.4 However, the sizes of merchant ships ranged at least 
from 30-90 Last and more.5 Therefore, the named Last-specifications must be seen 
as average values. Unfortunately, there is a lack of more precise ship measurements or 
constructional information regarding the number of masts, draught, rigging, etc., in 
the sources. Names for types of ships, like cog, hulk, nef or krawel, are often traceable 
in sources of the 15th and 16th centuries, but it is difficult to evaluate what kind of ships 
are actually described with these appellations. Another problem is the small quantity 
of wreck finds from the late Hanseatic (and also pre-Hanseatic) periods, which is the 

1 An average of 2-4 ships per season went to Shetland in the first half of the 17th century. The reason for 
the stronger presence of merchants from Hamburg was a complete prohibition of trade for non-Dan-
ish merchants with Iceland and the Faroe Islands by King Christian IV in 1602. 

2 The German term Last (English: load) describes the cargo weight of a ship and is normally converted 
into metric tonnes using a ratio of 1:2, thus 1 Last to 2 tonnes. In contrast, the Last used in Bremen, 
Hamburg and Lübeck (Kommerzlast  - commercial load) is converted using a ratio of 1:3 (see Alberti 
1957, 389). 

3 Converted 120 tonnes (ratio 1:2) or 180 tonnes (ratio 1:3).
4 Converted 40-80 tonnes (ratio 1:2) or 60-120 tonnes (ratio 1:3). 
5 Converted 60-180 tonnes (ratio 1:2) or 90-270 tonnes (ratio 1:3). 
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main reason for the currently unsatisfying state of knowledge about medieval and late 
medieval Hanseatic seafaring and shipbuilding.

Hanseatic ship crews of the 15th and 16th centuries were organised quite similarly 
to those in later times (Grassel 2015, 175). On average, the number of crew members 
ranged between 10-20 persons, depending on the ship size, but when the merchant 
and his entourage are included up to 60 people could travel on a Hanseatic merchant 
ship (Hofmeister 2000, 43ff.). Often, the number of the persons belonging to the 
entourage was higher than the number of crew members (Ehrenberg 1899, 22f.).

Archaeology of the Hansa on the North Atlantic islands
The short descriptions above show the high availability of academic knowledge on 
Hanseatic North Atlantic seafaring and sea trade from the 15th to the 17th century 
based on contemporaneous historical sources. In contrast, archaeological evidence is 
very rare. The positions of trading posts on the North Atlantic islands, which were used 
by Hanseatic merchants, are relatively well-known, but their archaeological evaluation 
has barely started. One difficulty is that the most of these single trading posts cannot 
clearly be linked to single Hanseatic merchants. The places were used by different 
traders, even English and Dutch traders, in different years. There were also no estab-
lished, fixed harbour structures or larger trading places. The trading posts of the North 
Atlantic islands were simply organised with single booths, which served as both storage 
and lodging space for the merchants. The near-shore, shallow water areas of the trading 
posts complied presumably with only minimal requirements for the safe landing and 
loading of ships, such as sheltered anchorages to lighten the ships, or shoreline stabi-
lisations such as mooring rings and simple pier constructions. Wide, flat and sandy 
beach areas were also a landing possibility, but only for smaller ships.

Thus far, the archaeological remains of such landing and loading structures have 
not been properly surveyed and researched. The situation at the trading posts them-
selves is similar with only a few having been investigated by archaeological surveys in 
recent years (Tab. 1).

In turn, only some of these surveys substantiated a late Hanseatic use of the trading 
posts, for example, Gasír and Gautavík on Iceland, Krambatangi in the Faroe Islands 
and Brough Head/Pool of Virkie as well as Grutness Voe in Shetland (Grassel 2017, 
140-165). But the differentiation and categorisation of Hanseatic finds is still difficult. 
This is related to the question of how a Hanseatic find is defined and the interpretation 
of Hanseatic material culture in general. One example is the origin and the dating of 
Rhenish stoneware from the 15th or 16th centuries found on Iceland and Werra Ware 
from Lower Saxony found on the Faroe Islands (Mehler 2004, 168; Arge and Mehler 
2012, 180-184). The existence of such ceramics cannot simply be taken as evidence for 
the presence or direct influence of Hanseatic merchants on the islands, as non-Han-
seatic intermediary traders are a possible alternative origin of such imported ceramics. 
Critical discussions of this theme focus on the academic evaluation and are highly 
relevant (Mehler 2009, 89-108; Müller 2014, 439-542).

Besides the exploration of terrestrial remains, the exploration of maritime and sub-
marine remains of the late Hanseatic period has been established in recent years. The 
oldest known wreck at Iceland is, for example, the Melckmeyt, a Dutch merchant ship 
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which foundered in 1659 (Grassel and Edvardsson 2020, in press). The situation at 
the Faroe Islands is quite similar. Here the oldest known wreck, the Walcheren, which 
foundered in 1667, was also of Dutch origin. No other wrecks dated before 1700 have 
been found thus far in both cases.

In contrast, the oldest known wreck of the Shetland Islands, the El Gran Grifon, 
was a Spanish Armada ship that sunk in 1588 (Grassel 2015, 177f.). Here, 6 other 
wrecks, which can be dated before 1700, have also been archaeologically researched 
(Grassel and Edvardsson 2020, in press). The De Haan (sunk in 1640), the Lastdraeger 
(sunk in 1653) and the Kennermerland (sunk in 1664) were Dutch merchant ships. 
The Wrangels Palais (sunk in 1687) was a Danish navy ship. Two further wrecks include 
one possible Dutch merchant ship, which probably sank in 1680 and a possible French 
Navy ship, which sank around 1694 (Wessex Archaeology 2011, 355, 416). Thus, 
up to this point, only a very low number of wrecks or other maritime archaeological 
remains at the islands could be clearly dated to the late Hanseatic period. This is as-
tonishing in light of the relatively high frequentation of the North Atlantic islands by 
Hanseatic merchants and non-Hanseatic traders, such as English, Dutch, Scottish or 
Scandinavian merchants, as well as the contemporaneous reports of ship losses.

The maritime-archaeological potential of the Hansa at the 
North Atlantic islands
As mentioned above, the location of trading posts and merchandise and the organi-
sation of trade in the North Atlantic islands during late Hanseatic times are relatively 
well-known. Contemporaneous sources, such as maps, dept registers, toll registers and 

Name Island Location Dating Reference

Kumbaravogur Iceland West Iceland, Northside Snæffelsnes 
peninsular

1510-1662 Gardiner and Mehler 
2013

Gásir Iceland North Iceland,
Westside Eyafjörður

12th-15th centuries Gardiner and Mehler 
2007

Gautavík Iceland East Iceland,
Northside Berufjörður

14th-17th 
centuries

Capelle 1982

Búðasandur/
Maríuhöfn

Iceland Southwest Iceland, Southside Hvalfjörður 1339-1413 Gardiner and Mehler 
2007

Krambatangi Faroe Islands Suðuroy, Southside Trongisvágsfjörður 17th century Arge and Mehler 
2012

Tinganes Faroe Islands Streymoy, Tórshavn 16th century Arge and Mehler 
2012

Hagrie’s Böd/
Gunnister Voe

Shetlands Mainland, Northside Gunnister Voe 1582-1603 Gardiner and Mehler 
2010

Blade of Filbister/
Gluss Voe

Shetlands Mainland, Westside Gluss Voe 1577-1626 Mehler et al. 2012

Papa Stour Shetlands Hamna Voe and Culla Voe in Papa Stour 1452 and 1603 Campbell et al. 2010

Brough Head/Pool 
of Virkie

Shetlands Mainland, Northside Pool of Virkie 17th century Melton 2004

Grutness Voe Shetlands Mainland, Grutness Voe 17th century Melton 2004

Table 1. List of archaeologically surveyed trading posts at the North Atlantic islands, which were 
used in the late Hanseatic time. The dating is based on historical sources (table: P. Grassel).
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court files, enable an extraordinary overview of these terms. The number of trading 
posts, which were used by Hansa merchants at the Shetland Islands, amounts to at 
least 21. There were also at least 29 posts on Iceland and 2 at the Faroe Islands. Almost 
every trading post was located directly near the shore and, as mentioned before, the 
shallow water areas of the posts were presumably compliant with rather simple but 
useful possibilities for the safe landing and loading of ships.

To date, marine research about the North Atlantic islands has been primarily focussed 
on the time after 1600 because of the relatively high number of wrecks and ship losses in 
this period. This is firstly due to the close integration of the North Atlantic islands into 
the trading network of, for example, the Hansa and also the growing European powers 
like England, the Netherlands, France, Denmark and Spain. A second reason is the rise of 
the whaling and fishing industries in the 17th and early 18th centuries as well as the wider 
exploitation of the Arctic Sea by European powers. Finally, the North Atlantic region 
became increasingly connected to war and conflict incidents in early modern times, for 
example, the English-Dutch trading wars between AD 1581 and 1795, the Eighty Years’ 
War (1568-1648) or the Dutch-French War (1672-1678).

Therefore, there is a high potential to find wrecks of European continental 
origin from the 16th and later centuries in the bays, sounds and fjords of the North 
Atlantic islands (Fig. 2). Other types of maritime archaeological remains, such as bal-
last stone mounds, possible pier structures, nausts (boathouses), shipyards or landing 
places, are also to be expected to be located near shorelines. Especially in Shetland – 
based on wreck registers, compilations and other sources – over 100 ship losses dated 
between AD 1500 and 1700 can be mapped around the islands with relatively clear 
positions (Fig. 3).

Figure 2. Amount of ship losses in the Shetland Islands between AD 1500 and 1705. A sharp 
increase of ship losses after 1600 is clearly traceable (diagram: P. Grassel).
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Figure 3. Shetland Islands. Allocable ship losses with relatively clear positions around the islands 
between AD 1500-1700 (copyright: created by Philipp Grassel using geographical data provided by 
OpenStreetMapData (http://openstreetmapdata.com/) (Version April 2017)).
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Unfortunately, the databases for ship losses during this time period for the Faroe 
Islands and Iceland are not well-developed thus far.6 Nevertheless, for Faroe at least 9 
ship losses can be confirmed between AD 1523 and 1707 (Tab. 2).

Concerning the Hansa, there are several possible wreck sites. For example, at least 
10 wrecks with a Hanseatic origin can be expected at the Shetland Islands for the period 

6 Ragnar Edvardsson (University of Iceland) is currently working on this scientific question for Iceland 
(see Grassel and Edvardsson 2020, in press). 

Name Origin Location Dating Reference

unknown Hamburg near the islands 1523 Zachariasen 1951

unknown Mykines near the islands ca. 1595 Madsen 1999

unknown Scottish Hvalba/Suðuroy 1640 Madsen 1999

Walchern/Walcheren Dutch  Kvivík/Streymoy 1667 Arge 2007

Koning David Dutch Nólsoy 1674 Madsen 1999

unknown unknown Tórshavn/Streymoy 1687 Madsen 1999

unknown Courland Saltangará/Eysturoy 1687 Madsen 1999

Island Danish near the islands 1702 Madsen 1999

Norske Løve Danish Lambavík/Eysturoy 1707 Arge 2007

Table 2. List of confirmed ship losses at the Faroe Islands between AD 1523 and 1707. The 
dating is based on historical sources (table: P. Grassel).

Name Island Origin Location Dating Reference

unknown Iceland Hamburg harbour in North Iceland 1529 Baasch 1889

unknown Iceland Lübeck near the island 1538 Hofmeister 2000

unknown Iceland Bremen near the island 1578 Hofmeister 2000

unknown Faroe Islands Hamburg near the islands 1523 Zachariasen 1951

unknown Shetlands Braunschweig/
Bremen

near the islands 1469 Hänselmann 1890

unknown Shetlands Hamburg near the islands 1539 Koch 1995

El Gran Grífon Shetlands Spain/
Rostock

Stroms Hellier/
Fair Isle

27.09.1588 Grassel 2015

unknown Shetlands Danzig Grutings Voe or
Grutness Voe

1591 Friedland 1973

Noahs Arche Shetlands Danzig Burrafirth 01.10.1592 Ballantyne/
Smith 1994

Coninck Davidth Shetlands Hamburg Culswick 1667 Grassel 2015

King Salomon Shetlands Hamburg Burravoe 1680 Grassel 2015

Engel Raphael Shetlands Bremen Vatsetter Ness 30.10.1681 Grassel 2015

Vlieland Shetlands Hamburg near the islands April 1684 Grassel 2015

St. Anna Shetlands Bremen island in the
Dury Voe

October 1685 Grassel 2015

Table 3. List of ship losses of Hanseatic origin at the North Atlantic islands. The spelling of the 
ship names was adopted from the sources (table: P. Grassel).
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between the 15th and 17th centuries. Additionally, at least 3 ships of Hanseatic origin were 
lost at Iceland and 1 ship was lost at the Faroe Islands during the 16th century (Tab. 3).

Because of the close connection of trading posts and their upstream shallow water 
areas on the islands, the well-known seafaring and maritime trade with the islands dur-
ing late Hanseatic times, and the high number of ship losses and wreckages between 
the 15th and 17th centuries, there is an outstanding maritime-archaeological potential 
for excavations associated with the North Atlantic islands for this period and especial-
ly for Hanseatic finds. Until now, there has been only a small number of detectable 
Hanseatic finds, mostly ceramics, at the North Atlantic islands which are connected to 
former trading posts (Tab. 4).

There is also a general problem of a limited presence of Hanseatic wreck finds 
within the entire former Hansa area. This is why maritime-archaeological research pro-
jects would be an excellent opportunity to scrutinise source-based knowledge about 
Hanseatic and non-Hanseatic seafaring in the islands in general, as well as to evaluate 
Hanseatic shipbuilding of the 15th, 16th and 17th centuries on an archaeological basis.

Structured, long-term archaeological projects for the evaluation, geophysical 
surveys and assessment of near-shore and offshore underwater anomalies are clearly 
worthwhile in the islands and some maritime-archaeological research has just begun. 
For example, a huge number of submarine anomalies have been identified at Iceland 
which could be interpreted as man-made and further research is already planned here.7 
Similar projects can hopefully be undertaken in the near future, especially for the 
late Hanseatic period, at the Faroe and Shetland Islands as well. One example for 
such a project started recently. “Looking in from the Edge (LIFTE) – The Impact 
of International Commercialisation on North-West Europe’s Peripheral Communities 
1468-1712: Production, Commerce and Consumption in Orkney and Shetland” is 
funded by the German DFG and the British AHRC, and scientists from England, 
Scotland and Germany (including the author) will work together within this project.

7  Many thanks to Ragnar Edvardsson, University of Iceland, for this kind notice. 

Island Material Location Dating Additional Reference

Iceland ceramic/
stoneware

Rif, 
Snæfellsnes 
peninsular

15th – 
17th centuries

one ceramic fragment Mehler
2009

Iceland glass Reykjavík 15th – 
17th centuries

fragments of cylindrical beakers Mehler
2000

Faroe Islands ceramic/ Rheinish 
stoneware

Tinganes/
Tórshavn

15th – 
17th centuries

some ceramic fragments Arge/Mehler 2012

Shetlands ceramic/
red-glazed 
earthenware

Lerwick late 15th – 
18th centuries

around 50 pieces, including one 
piece of salt-glazed stone ware

Grassel 2017, 268

Shetlands ceramic/ glass/
metal/ clinker

Scalloway 
Castle/
Scalloway

late 15th – 
18th centuries

lots of finds, including over 900 
pieces of ceramic, partly glazed 
and decorated

Hall/Lindsay 1983

Shetlands ceramic/ white-gla-
zed red earthenware

North Voe/ 
Whalsay

late 15th – 
18th centuries

well preserved tripod, subma-
rine find 

Grassel 2017, 269

Table 4. List of archaeological finds of Hanseatic origin which are directly connected to former 
late Hanseatic trading posts at the North Atlantic islands (table: P. Grassel).
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From Salamander to Siren: 
Landscapes of Identity

Maren C. Biederbick

Abstract
Given that knowledge is power – with the assumption that knowledge provides the 
attainment of power – it seems pertinent that the rise of complex symbolic scripts in 
the 15th century would drive interest in their interpretation, since these texts could 
contain knowledge that would consequently lead to power. The rediscovery of the 
Hieroglyphica Horapollonis1 in 1419 led European Renaissance humanists to develop 
new pictorial languages. Several distinct historical developments, such as the afore-
mentioned, induced the rise of devices, a very personalised form of corporate identity.

On the basis of the Dialogo dell’imprese militari et amorose of the symbolorum pater, 
Paolo Giovio (1483-1552), from 1574, the PhD project presented here searched for 
the material presence of the devices beyond their record in books. Applications found 
on architecture and mobile items established a pictorial complexity between the several 
co-existing powers that were in play in 16th century Europe. By studying these signs, a 
clear idea of how these powers interacted with one another could be obtained. The sig-
nificance of research on these devices lies precisely in linking the historical records with 
the empirical ‘artistic’ record, thus providing a multidimensional view of 16th century 
power politics and the creation of landscapes of identity.

Introduction
In 1504, Francis I. de Valois (1494-1547) was honoured by the release of a medal 
for his tenth birthday. His mother, Louise de Savoie (1476-1531), had ordered it, 
because this sort of medal played an important role in the process of construct-
ing identity as well as in communications during the Early Modern Age. On the 
obverse side of the medal, the portrait of the individual is depicted and, on the 

1 This Neoplatonist work from 6th century Alexandria served as the first essential key to an understand-
ing of hieroglyphs (Thissen 1994, 256-258).
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reverse side, this person’s device appears in a fashion of the tradition that was set 
by Roman emperors in antiquity.

Identity
Like coats of arms, yet highly individualised, devices were applied on personal belong-
ings and they became a European phenomenon during the 15th and 16th centuries. Like 
emblems, these combinations of texts and images indulged the courtly lust for riddles 
and games of de- and encoding during which the proper humanistic education of the 
court members could be demonstrated, as the single devices often referred to a specific 
quotation of either contemporary authors or those from Greek and Roman antiquity. 
Kings and popes, cardinals and dukes as well as humanists and marshals needed to have 
their own devices with which to adorn their own flags, shields, and garnishes as well as 
those of their pageants in order to become noticeable in this courtly culture.

Aware of the effects of pictorial power, Francis I. kept this device over his lifetime 
and after his coronation he decorated every building in his possession with it. In hon-
our of their king, his allegiance did the same. Thus, a ‘landscape of salamander’ was 
created, which is the pictorial animal on this device.2 Spread throughout the French 
kingdom, the steady presence and numerous recreations of this device over fifty years 
have provided nearly perfect conditions to study its persistent elements and subtle 
differences.

The Dialogo dell’imprese
The salamander is one of the most famous and, in France, seemingly ubiquitous devices. 
It is, however, just one of 139 imprese, which are illustrated through woodcuts in the 
Dialogo dell’imprese from 1574 (Rouillé 1574, 28).3 This book is a centrepiece of em-
blem literature. Printed in Lyon by Guillaume Rouillé (1518-1589), it contains device 
texts from three authors: Paolo Giovio, Gabriele Symeoni (1509-1575), and Lodovico 
Domenichi (1515-1564). Devices – though only of a bipartite motto- and image-struc-
ture – influenced many emblems afterwards (Drysdall 2008, 264). Especially, the first 
work within the compilation, the name giving Dialogo dell’imprese militari et amorose, 
which was written by Giovio in 1551, gave start to a long succession of theoretical discus-
sions about these signs (Russell 1985, 25). Accordingly, following generations of emblem 
authors referred to him as the symbolorum pater. Analogous to this tribute, Paolo Giovio 
can be equated with the ‘father of emblems’, Andrea Alciat (1492-1550), whose work 
influenced European culture for three centuries (Scholz 2002, 22-23).

Research objectives
Given that Giovio’s manuscript about the devices dates, in many cases, after the death 
of the respective device owners, and given, in addition, that his dialog was only first 
published and illustrated after his own death, one of the objectives was to compare 

2 Charged with the belief of having talismanic properties, the device-animal has served not only as a 
nickname for this king but also as his pars pro toto (Lippincott 1990, 55; Caldwell 2004, 9-10).

3 For the French translation of this work, Rouillé used the title Dialogue des devises (Rouillé 1559b), 
which is why I will use “impresa” and “device” here as synonyms, though they are not identical, as an 
impresa is a far more developed concept.
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a) the published work with its manuscript and first sketches (Giovio 1551; Symeoni 
1556), and b) the fictional with the material records of these devices.

A second objective was to trace the iconological development, which led to the 
choice of a certain device. This included an evaluation of the socio-cultural background 
of each device-owner.

Given here that the devices mentioned in the book from 1574 were spread over 
Europe from Hungary to Britain, from Spain to Switzerland, from sacral to mundane 
nobility, from (fore)father to son, from young lover to widow, and from humanist to 
soldier, a third objective emerged: to examine group(s) of the device owners for social 
and geographic likenesses since the late 14th century.

Landscapes
Examining the landscape-scenery within the devices, meaningful results were at-
tained. In the case of the sign of Vittoria Colonna (1490-1547), the rock of the Castel 
Aragonese on Ischia was identified (Fig. 1).

In most of the cases, however, the other ‘landscape’ of devices has proven to be 
more interesting. In this, the term here includes more than the biogeographic scenery. 
“Landscape” is a figure of speech for a system (Jackson 1989, 177; Schlögel 2003, 
68-69, 291). As such, it served in this study to be suitable for each of the three re-

Figure 1. Castello Aragonese on Ischia. Residence of Vittoria Colonna, who was praised in 
her device to weather her enemies like the unbowed rock has broken the waves (copyright: Kiel 
University library (signature: Cb 6371). Photo and picture copyright: M.-C. Biederbick).
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search aspects, the spatial, social and symbolic turn. Humans develop a plurality of 
spaces. There are as many spaces as we can define artefacts, subjects, media, and actors 
(Cosgrove 1984, 13). Yet, space cannot be told, but only selectively visualised (Schlögel 
2003, 49). Therefore, for each device an atlas was set up, where in Warburgian manner 
the multivariate examples from different media were collected (Warnke 1999, 127). 
Unlike the work Mnemosyne by Warburg, however, these mood boards are meant to 
point out the constancies and archetypes for each symbol. This is where the icono-
graphic elements of each device become apparent. Furthermore, the social net of the 
delimited timeframe was georeferenced. Finally, the applications of devices in situ were 
localised.

Point of departure, material and methods
Research on devices is a minor part of the relatively young field of emblem studies 
(Della Latta 2008, 230). Whereas devices only consist of a motto and a picture, em-
blems have a tripartite structure (Heckscher and Wirth 1967). The third part being 
a poem. At first, they aroused the interest of philologists and only later that of art 
historians interested in applied arts (Russell 1985).

As applied arts was assigned a secondary position during the institutionalisation 
of art history, the semiotic meanings of the devices were lost. However, during the 
19th and the early 20th century, these signs gradually became an object of interest for 
scholars again (Springer 1860; Warburg 1905; Giehlow 1915; Volkmann 1923). A 
modern edition of the Dialogo dell’imprese as early as 1863 stands as a landmark for this 
evolution (Daelli 1863). In the 1930s, single case studies attracted iconologists (Wind 
1937; Wittkower 1937/38). The compilation of bibliographies of the diverse books – 
among them the printed editions of Giovio and Symeoni – started soon afterwards 
(Green 1870; Praz 1947; Landwehr 1976; Adams et al. 1999). In 1967, the first explic-
it index of emblems based on early modern emblem books was published, in which the 
devices of Giovio and Symeoni are sometimes referred to (Henkel and Schöne 1967). 
A commented edition of the Giovio text with footnotes about creational circumstances 
of the mentioned devices was collated (Doglio 1978). In the early 1980s, the drawings 
of the two manuscripts of Dialogo dell’ imprese in Florence and Como were compared 
(Nova 1985). The manuscript of Como was also transcribed in these years (Penco 
1984). The culture of imprese dialogs as well as the connection between devices and 
identities, mainly for the devices of editing houses, universities and their members 
in Italy, including a few of the devices in the Dialogo dell’imprese, was then examined 
(Bregoli-Russo 1990; Arbizzoni 2002). Research about outstanding personalities of 
history, such as Francis I de Valois, has thrown light on him as a Maecenas for art and 
on the icons symbolising him (i.e. Leqoc 1987; Fourrier and Parot 2010). The same 
can be said about the Medici and Gonzaga, who repetitively come into the focus of 
research institutions in Florence and Mantua (i.e. Ames-Lewis 1979; Malacarne and 
Signorini 1996). In fact, since devices were highly personalised and associated with 
single individuals, who, at first glance, used them as ornaments, devices as a courtly 
phenomenon have so far been the best researched by historians (i.e. Pastoureau 1981; 
Hablot 2001; Slanička 2002; Paravicini 2011). With the emancipation of applied arts 
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as a research subject in art history, single case studies on one item or one monument, 
on which devices are displayed, come into focus (Maffei 2004).

In general, there is the ambition to achieve 1) a complete digitalisation of the exist-
ing emblem and device books, and to create 2) databases, as these books are the key for 
an understanding of the secular iconography in Europe of a period lasting longer than 
over 300 years. For the Dialogo dell’imprese, the first step was accomplished by research 
institutions in 2006 and in 2011 (Rouillé 1574). The second step – an interlinkable 
database – does not exist yet.

Organising information – Transforming text and images into 
catalogue charts
Given this panorama, the Dialogo dell’imprese was transformed into a catalogue. So far, 
indexes have presented the mottos with their reference, picture content, and mean-
ing (Henkel and Schöne 1967). Indexes specialised on devices also included a section 
about the respective owners (Duer 1988; Daly and Duer 1993; Tung 2006). The latter 
also supplied information about further whereabouts of the same sign throughout de-
vice books of other authors.

The research presented here started to combine the information of these precedent 
works, including the comments about the historical backgrounds that Doglio had fur-
nished. In addition, the new handbook adds the precise quotes of the motto-references 
as well as written and pictorial sources, which gave the inspiration for the pictura of a 
sign. These icon-references on the mood boards then continue with the examples of the 
respective device found in applications.

Furthermore, the new handbook provides information about the historic inventor 
of a device and its whereabouts in other editions of Giovio and Symeoni. Moreover, 
it contrasts the exact text excerpts of the 1574 edition with the two remaining man-
uscripts: the anonymous one in Como and the 1556 sketch from Symeoni (Codex 
Ashburnam 1372). Device per device, it also supplies the first German translation of 
the 1574 edition. In addition, the identity of the respective device-owner is given more 
precisely, adding to his title, his proper name and life-data. Finally, each catalogue 
number contains an explanation about the speciality of the device and ends with an 
abbreviated bibliography.

Rendering text and visual impressions calculable – Setting up a 
database
In a second step, an Access-database was set up.4 It includes the information for each cat-
alogue number, but also the referential images, the text quotations and the explanation.

Furthermore, it has variables for the geographic and situational location of the 
device applications as well as for the intentional location of the device use mentioned 
in the 1574 edition. For every object, it has precise and relational dating with regard 
to a) 1559 (which is the year of the first publication of the 1574 woodcuts (Rouillé 
1559a)), b) the birth of the bearer, c) the death of the bearer, and d) the invention 
of the device. In addition, it has variables for the specific motto and picture sources 

4 See “Die Entstehung von Landschaften durch Markenzeichen in der frühen Neuzeit”; http://www.jma.
uni-kiel.de/en/research-projects/data-exchange-platform [13.10.2019].
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for authors and their works, as well as general information, for example, if they were 
derived from antiquity or not.

In contrast to the catalogue, the database contains further charts for systemisation. 
It indicates the language of the motto and whether or not applications were found with 
both the mottos and pictures or with just one of either. With regard to the picture de-
scription of the 139 woodcuts of the Dialogo, the semiotic contents, for instance for the 
salamander device, were not only labelled from species to larger category: salamander < 

Figure 2. Results of the quantitative analysis of the pictorial components of the 139 illustrated 
devices of the 1574 Dialogo edition in reference to the time and place of the owners’ birth. 
Visualisation via QGIS-results for the Giovio / Symeoni devices (© M.-C. Biederbick 2014).
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amphibian < animal < nature, which is defined as the sum of zoology and botany, but 
also valued according to the percentage of the space and meaning its depiction takes in 
the visual composition. For the salamander, the score is 70%, as alongside the animal 
we find a crown < jewellery < artefact: 20% and fire < (alchemic) element: 10% in that 
device (Rouillé 1574, 28). Similar generalisations were done for the device-owners’ 
dates of birth in year < decade < quarter of a century < first or second half of a century 
< century and for their birthplaces in towns and regions.

Quantitative analysis of device compositions
Given this panorama, an analysis of the devices on a larger scale was rendered possible. 
By examining the total of 139 illustrations from the 1574 edition, it can be stated that 
a device consists of one to three different pictorial items of meaning. If the contribu-
tion rate of each of the items in a device, such as the results of the above-mentioned 
salamander (nature: 70, artefact 20, element 10), is then combined with the percent-
ages associated with ‘nature’, ‘artefacts’, ‘elements’ and further scores for the rest of the 
139 devices, we obtain final values for a total of nine different categories identified 
as picture content. When these values are summed up and then once again assigned 
percentages, this analysis provides the following results: ‘universe’ has a score of 6%, 
‘landscapes’ 3%, ‘elements’ 5%, ‘energy’ less than 1%, ‘weather’ 1%, ‘mythology’ 3%, 
‘abstracts’ 1%, ‘artefacts’ 39%, and ‘nature’ 42% (Fig. 2).

Device composition classification according to temporal phases 
(decades)
These scores become more interesting when examined for diverse temporal phases (dec-
ades).5 When grouping devices over a total period of one hundred years from 1450-1550 
into the birth-decades of their owners, a variety in depiction is only given for the period 
of a decade, if Giovio and Symeoni provided more than one example. This is the case 
for devices of people born from 1451-1460 and from 1471-1510. For the ones from the 
1461-1470 decade, besides the main categories of “nature” and “artefacts”, “landscapes” 
and “elements” were the categories that were most favoured, instead of just a variety, 
whereas owners from the decade 1511-1520 grew so fond of the “universe” category that 
this even overruled the categories “nature” and “artefacts” (Fig. 2).

Devices according to geographic influence
Further results were obtained by adapting the data set via QGIS to the birth-regions 
of the owners. First, colouring these regions in relation to the birth-decades depicts 
European history, which in this epoch was on the threshold of modern centrally organ-
ised states. The colour changes between decades demonstrate how, at first, the owners 
belonged to the different courts and signorie throughout the countryside (from today’s 
point of view) and then show a switch to regions, which today include the capitals 
of France, Spain and Italy (Biederbick 2014, 159). Second, linking the classificatory 
statistics to geographic parameters illustrates that there are no significant differences 
throughout Europe in the selection of the depiction of “nature” and “artefacts”, in 

5 The following analyses were based on the assumptions that the owners of the devices no. 4 and no. 
11 are Lorenzo il Magnifico (1449-1492) and Charles V (1500-1558).
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Network-Analysis 
Similarities of picture content

Correspondence Analysis 
Partial image of axes 1 and 2 

Social Status Birth of the owner

1-139 Catalog-Number

ante 1375Sign Choice
Significance 1375-1400

1400-1425

1425-1450
1525-1550
not dateable

1450-1475
1475-1500

1500-1525

Figure 3. Results of the correspondence analysis in CAPCA 2.2 regarding the relation between the social status of 
a device-owner, the pictorial content of his or her device, and its meaning, as well as results of the network analysis 
in UciNet calculating similarities of the pictorial compositions, which was visualised with Netdraw. Each time, the 
dataset was coloured according to the birth date of the device-owner (© M.-C. Biederbick 2014).
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general. While in fact, there are slight preferences concerning the less represented other 
categories: Owners from regions today belonging to the Netherlands, Northern France 
and Northern Italy favoured the “universe”, while owners from Spain and Southern 
Italy preferred “landscapes”. Curiously, “mythology” occurs only in icons from people 
of mountain scenery (Fig. 2).

Preferences and expectation of social roles – Correspondence 
analysis of sign choice and personal status
Via CAPCA 2.2, the correspondences of the 139 devices as objects were analysed 
among the three variable-types: “social role of the owner”, “picture-classification”, and 
“interpreted significance of the sign”. A central knot-accumulation is visualised on the 
three first axes.6 Among these results are the close corresponding pairs of the social role 
of “wives” and the significance of “luck”; of “military personal” and “vengeance”; and 
of “humanists” and “humanities” (Fig. 3).

The latter is accompanied by another signification: “success”. Both are well separat-
ed from the significance-significance pair “science” and “wealth”, while the depiction 
“weather” is attached. The significance “passion” results to be at mid-distance between 
“humanities” and “science”. In close proximity are three more variables: the depic-
tion “mythology”, the social role of a “woman [not being wife]”, and the signification 
“alone”. The most repellent significances are “friendship” and “marriage-right”. Adding 
to this visualisation, the objects coloured per birth of the owners in quarter centuries 
from 1375 till 1550 show no teleological development, as the colours sprinkle over 
the variable-set (Greenacre 2007). Yet, the 26 objects from the owners born between 
1500-1525, followed by the 29 from people born between 1475-1500, and the 35 
from 1450-1475 spread most equally distributed across the total variable set. This 
aspect of more centre-focused other century-quarters is due to their lack of a sufficient 
number of objects in order to potentially represent a similar variety.

Similarities among signs and alliances among their owners – 
Network analysis
When inserting UciNet with the data in percentage of depicted items of the 
above-mentioned nine different categories in net-work-similarity, in general, the 
category “abstracts” is grouped with “artefacts” and “nature”, although being at the 
other end of the scale in the statistics. Again, “mythology” obtains a special position. 
Now, when considering the 139 devices, device no. 104, for example, scores the 
highest both in a similarity- and a betweeness-network. This device has already been 
categorised as outstanding by its unique vertical shape, which is due to its function 
as a title-page for the second author (Fig. 4).

The depicted contents of this device include universe (11%), landscapes (0%), ele-
ments (0%), energy (0%), weather (12%), mythology (25%), abstracts (0%), artefacts 
(17%) and nature (35%). Being the strongest in the network, and having a relatively 
high score for “mythology”, this device’s structure explains the above noticed, special 
position of the category “mythology”.

6 Only 5/9 variables of social roles, 17/49 of significances, and 2/9 of depictions lay gradually distinct 
from the centre.
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For an interpretation of the UciNet-output, the data was categorised in a second 
step according to “time” (Fig. 3), and in a third in “birth-regions”, in order to examine 
if the tripartite shape of the network-cluster corresponds to either one of the respective 
motives – different time spans or specific regions. Having obtained no clear results, it is 
suspected that the three accumulations refer to the representation of the nine categories, 
in which the percentages form two strong opponents and a group of the beautiful rest.

The network of the real agents within this cultural system, that of the owners of 
these devices, was also analysed. On the one hand, genealogical tables were drawn and 
filled with the devices. Hereby, a better overview of this “landscape” was obtained, and 
especially, how a theme of a device was maintained over generations in a family and, 
at the same time, was altered slightly by its individual members, as in the case of the 
diamond ring of the de’ Medici (Fig. 5).

On the other hand, such a mind map of family bonds was calculated on a larger 
scale. Therefore, the relationship between two device owners was expressed in numbers. 
The highest score was given for the closest relation, for example for fathers and sons, 
the second highest for grandparents and grandchildren, or between siblings, the third 
for uncles and nephews, and so on. A similar rating was done for alliances: the highest 
between husband and wife, the second highest for parents-in-law, etc. A third rating 
concerns rivals and enemies. With respect to their geographic territory within Europe 
and the time span in which each generation lived, the position of all device-owners 
mentioned was then calculated with UciNet and visualised with Netdraw. The result-
ing net demonstrates the complexity of cultural exchange across Europe (Fig. 6).

It underlines that family ties do not automatically mean fair affairs between two 
agents. In fact, the higher the social status of a family the more often cousins developed 
lethal hatred for each other. Geographical distance increased these sentiments, which 
we also find reflected in their respective devices.

Figure 4. Device and the author mark of 
Gabriele Symeoni (Rouillé 1574, 168) 
(copyright: Kiel University library (signa-
ture: Cb 6371)).
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Aura-Testing – Field Work
No object-research should be conducted without having experienced the aura of the 
original (Benjamin 1972). For some devices, the material evidence of their use has 
been conserved in museums and libraries. Their applications on monuments have been 
broadly published. For others, hypothetical applications on certain places through-
out Southern Europe were assumed, according to the course of life of their owners. 
Their existence was testified alongside the road during a research excursion to sites 
with significant examples. In order to understand similar social roles, representative 
samples were compared and contrasted with each other: 1) Francis I and Charles V 
for device use by king and emperor; 2) the Gonzaga, Medici and the Sforza as fam-
ilies of Northern Italian signorie; 3) the Colonna and Aragona as a Southern Italian 
comparison. As a further contrast to these secular sovereigns of city governments and 
martial arts, 4) the use that the pope and cardinals made of devices was studied as were 

Figure 6. Results of a network analysis in UciNet calculating personal relationships of the 
device owners among each other. Georeferenced visualisation with Netdraw according to the 
birthplaces of the device owners (© M.-C. Biederbick 2016).
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5) the devices of humanists as well as 6) devices of women to conclude the picture.7 
Inspecting, for example, Palestrina, the provenience of the Colonna, there is but a little 
genius in conjunction with the canting arms applied on the monuments of this noble 
family. In the Dialogo, the column is accompanied with a siren (Rouillé 1574, 149). In 
the 15th century, the Colonna had to flee the outreach of Alexander IV (1431-1503) 
and found political asylum in Naples. Mythology asserts that a siren is the powerful 
protector of the city. Since then, we find the image of Partenope as the strong “siren”, 
master of storms, in the device of the family. The powerful symbol was installed with 
the Colonna back into their old territory in the 16th century (Cioci 2013).

Thereby, it must be concluded that the establishment of a visual reign through 
landmarks of own possessions with the proper identity symbol was not only a strategy 
of King Francis I but also of this Southern Italian noble family.

Discussion of Results
The applied methods – statistics, geo-referencing, correspondence- and network-analy-
sis – are innovative in art-historical analysis. On a macro-inspection, they have verified 
the influence of landscape on the item choice, as well as the impact of the social role of 
the bearers. However, these methods cannot replace iconographical analysis and icono-
logical interpretation (Biederbick 2016, 156). Here, field work and the registration of 
collected data in the catalogue with its picture-atlas were essential. This work has enabled 
the application of the Morelli method to distinguish repetitive patterns and trifling clues. 
Although they are secondary in composition, they are highly indicative because they are 
unlikely to be imitated. For this micro-inspection, an insight more profound than the 
glimpse cast on the salamander and the siren can be gained by some exemplary results of 
this research, which have already been published (Biederbick 2017a and b).

Conclusion
During a transition period that placed a stronger focus on the works of mankind in 
detriment to works of religious nature, a new focus on human achievements encour-
aged a desire to display one’s own individuality. For the European elite, displaying 
the coat of arms of their ancestors proved to be no longer sufficient, because its rules 
had grown so stiff over previous decades that it tolerated no personal modifications. 
In contrast, the use of devices stated their social distinction and expressed their aims.

However, by micro-inspection this research could prove that often the devices, 
which were supposedly ‘individually’ created, are actually a combination of copied 
mottos or icons, which fall back on traditions and conventions. These were uncon-
sciously set by earlier famous device-bearers. Their signs became symbols for their spe-
cific social statuses. Furthermore, the iconological analysis revealed that the higher the 
social status the more likely the chosen sign originates from an order or votive action of 

7 Caterina de Medici (1519-1589), Diane de Poitiers (1500-1566), Blanche de Savoie (1336-1387), 
Isabella d’Este (1474-1539), Eleonora di Toledo (1522-1562), Vittoria Colonna, and Maria d’Arago-
na (1503-1568) mirror perfectly the roles of wife, widow or just lady, and are all intermingled in the 
above-named families.
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a respected ancestor. Moreover, the three authors – Giovio, Symeoni, and Domenichi – 
referred to traditional knowledge and exploited it for connotations, which reinforced 
the syllogisms that took place between a chosen sign and its owner. In the common 
perception, this had a strong impact on his or her identity. The Dialogo neither truly 
presents how a person wanted to be interpreted nor does it display an average picture of 
his or her device. The authors applied them rather as mnemotechnic supplies for their 
personal, sometime very satirical view on history, or for didactic scopes. Concerning 
the posthumous illustrations, it is testified that not the more prestigious visualisation 
was depicted, but the more common representations of everyday items were displayed 
to a larger public. In addition, the woodcuts sometimes turn towards a complete ar-
tificialised representation, a fashion of the mid-16th century, while for their sketches a 
more realistic depiction had been favoured.

In total, the reconstruction of the cultural and socio-political landscape to which 
these devices refer to has testified how these devices represent the power of their owners 
in European culture. It was proven how landscape not only had an influence on men-
tality but was also transformed into the scenery of a stage, where device owners applied 
their signs. Devices served as instruments to communicate and legitimise proper aims. 
On a three-dimensional scale of device application, different mental maps revealed hot 
spots and their shift in time.

To sum up, by looking closely at the Dialogo dell’imprese in a symbolic turn, a guide 
about secular iconology of the Renaissance was assembled. In a social turn, a prosopo-
graphic register of different members of the society, and in a spatial turn a cartography 
of these devices as fundamental mechanisms of power in proto-authoritarian states 
were accomplished.
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Warscapes: Managing Space on 
the Western Front, 1914-1918

Christoph Nübel

Abstract
It is quite common to call the First World War a ‘machine war’ or a ‘total war’. Both 
concepts highlight structural dynamics of warfare between 1914-1918 but hardly take 
geography or landscapes into account. Nevertheless, war might just as well be seen as 
a large-scale spatial encounter. This paper aims to show that the spaces of World War 
One were man-made and highly dynamic.

Firstly, it is assumed that a spatial analysis of the First World War needs to specify 
the relevant concepts. It is deficient just to make space a catchy label without develop-
ing a concise notion of space. Instead, it is necessary to identify particular physical or 
mental spaces which shall become the objects of research.

Secondly, by applying this assumption, this paper will elaborate on three catego-
ries of warscapes and ask how the German soldiers grappled with these spaces on the 
Western Front. The environment posed an enduring threat to the soldiers. Weather 
and ground conditions affected their living situation and forced them to develop in-
genious techniques of trench building. The conditions of the terrain were under con-
stant change: novel tactics were developed which permanently produced new spatial 
structures. At the same time, the soldiers had to learn about the microstructures of the 
front zone in order to stay orientated and to deal with the terrain during battle. Thus, 
a constant training of cognition and moves was necessary. The soldiers were well aware 
of the landscapes. While conceiving the destroyed countryside, they reflected on the 
war. Interestingly enough, they were able to make sense of all the chaos and destruc-
tion. Some welcomed the war as an opportunity to master nature, others complained 
about the devastation. In very different ways, landscapes served as a medium to come 
to terms with the war experiences. These three spatial studies show how the soldiers 
struggled to adapt to the warscapes of the Western Front.
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Introduction
This paper focuses on the everyday life of German soldiers and considers how they con-
ceived space and how they learned to adjust to the dangerous warscapes of the Western 
Front. It is inspired by Henri Lefebvre’s dictum that

‘every society […] produces […] its own space’  
(Lefebvre 1991, 31).

Thus, space is not to be conceived as a given entity, but as man-made and highly 
dynamic. The conflict witnessed the production of various spaces. They are referred to 
as ‘warscapes’ here. Thus, fundamental experiences of the war were intrinsically spatial 
(Nübel 2014b). Warscapes became a prominent feature of the soldiers’ war experiences 
and served as a sounding board for interpretations and conceptions of the war both 
during and after the conflict. As will become apparent, the war zone proved to be an 
unfamiliar space fundamentally at odds with civilian life. Here, spatial adaptation was 
a highly demanding process which occasionally ended in failure on behalf of individual 
soldiers. This is why images of warscapes often dealt with war’s distressing nature and 
its calamities, together with notions of heroism, which have been conventionally more 
heavily emphasised in historical research.

In order to avoid getting lost in the concept of space as a vast and indeterminate 
historical category, it is necessary to identify specific spaces for research. Here, war-
scapes are understood through three distinct elements which at the same time form 
the structure of this paper: 1) The environment provided the basis for the soldiers’ 
living conditions as affected by weather and ground conditions, 2) the conditions of 
the terrain were under constant change: novel tactics were developed which produced 
new and reversible spatial structures, and 3) soldiers were aware of the landscape as 
well. While beholding the obliterated countryside, they concomitantly contemplated 
the war. In very different ways, landscapes served as a medium to come to terms with 
their experiences of war. These three spaces are chosen here because they had a decisive 
influence on everyday life of the soldiers. As environment and terrain affected their 
conditions of survival, landscapes presented the visible life-space and mirrored their 
efforts to make sense of the war. The warscapes demonstrate that the war constantly 
created and profoundly transformed space, which made the problem of adjusting to 
space a perpetual challenge.

Environment: Fighting nature
In April 1916, Heinrich Röder, serving in the German Landsturm reserve forces, wrote 
that “the bad weather bothers us most”. The situation had almost become unbearable

‘because the body breaks down because it is wet and cold every day’  
(20.4.1916, Röder 1916).

To the modern reader, it may be surprising that Röder’s major source of concern was 
not the enemy’s weapons, but instead environmental factors. Indeed, in their letters 
and diaries, soldiers’ pens spilled more ink writing about the weather than the dan-
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ger posed by bullets and shells. Soldiers were only directly involved in fighting for a 
comparably short amount of time. For example, in 1916 the Prussian 186th Infantry 
Regiment spent 32 days in heavy combat and several weeks on dangerous battlefields; 
however, much more time was spent either resting, on the march or in ‘cushy sectors’ 
(Pfeffer 1926, 276-277). Obviously, coping with the weather was a daily demand and 
was thus considered as the most notorious feature of wartime experience.

Two factors had an impact on the environmental conditions of the war. The natural 
geography and climate of the battlefield were remoulded and its harshness exacerbated 
by modern warfare. Subsequently, the military established more stringent regulations 
regarding the shape and construction of trenches, together with inspections and re-
ports on trench conditions. Further indicative of the professionalisation of military 
environment management, authorities began to issue detailed regulations for trench 
building which relied on experience gained during the war. With the help of geologists, 
complex drainage systems with pumps and seepage pits were installed. The work of 
these scientists and engineers was conceived as an essential part of the war effort and 
thus labelled “water combating” (VII. Armeekorps 1915).

The purpose of fortified positions in the First World War was twofold: they 
strengthened the defence of a tactical position and enhanced the living conditions of 
the troops. The equilibrium between these two uses became increasingly fragile during 
the conflict due to its evolution into a war of attrition. The radicalisation of war-
fare manifested itself on the battlefield, as military necessities overshadowed concerns 
about living conditions. German regulations on trench building concentrated on the 
military value of the positions and showed how to construct strongpoints or wire en-
tanglements. As the “Allgemeines über Stellungsbau” manual explicitly highlighted in 
1918, “bearable conditions of life” in the trenches were only of secondary importance 
(Ludendorff 1922, 596). Instructions such as these illustrate the increasing exhaustion 
and decline of the German army towards the end of the war.

Terrain: Spacing trench warfare
The great firepower of modern weapons, tactical innovations and the extensive pos-
sibilities of field reconnaissance that came into existence around 1900 forced armies 
to consider the importance of the terrain. In 1913, the Prussian manual on terrain 
instruction stated that

‘the impact of the terrain is steadily growing on every kind of military activity in 
the field’ (Leitfaden 1913, 1).

At this time, it was almost a truism that cover was of supreme importance during bat-
tle, although military training conferred greater honour on the offensive spirit over the 
necessity for seeking cover. The heavy losses, which all belligerents suffered during the 
battles in Belgium and France in 1914, proved the dangerousness of this preference. 
These bloody lessons and the interplay of technology and tactics made positional war-
fare the defining characteristic of warfare in the west.

Writing about the “battle landscape” (“Schlachtenlandschaft”) in 1917, Heinrich 
Luz highlighted its “frontality”. Everything seemed to be organised and directed to-



184 Past societies

wards the enemy (Luz 1917, 19-20). Hence, in describing the spatiality of the front 
line, soldiers developed a specific language with ‘left’, ‘right’, ‘ahead’ and ‘behind’ being 
the pertinent terms. Trench warfare also had its own microstructure that was of utmost 
importance for soldiers. Single houses, trees or even bodies could serve as landmarks. 
They were anchor points for orientation and formed a reference grid. The terrain’s prop-
erties became famous amongst soldiers, who then named these characteristic features. 
In naming and therefore engaging with the warscapes, a “soldiers’ geography” emerged. 
Landmarks were labelled “Blood Lake” (“Blutteich”) or “Devil’s Mill” (“Teufelsmühle”) 
(Liller Kriegszeitung 1916).

Writing to his parents in February 1915, Private Carl Spiegelberg tried to give them 
an overview of the spatiality of trench warfare (Fig. 1).

His sketch is a perfect example of the overwhelming complexity of the terrain. It 
contained communication and fire trenches, dugouts, wire entanglements, machine 
guns and much more. Finally, the complexity of his sketch necessitated him to add 
a remark advising his parents to ask somebody familiar with these issues for detailed 
explanation. Nonetheless, orientation proved problematic not only because it was 
common for units to be redeployed after spending several weeks in an area but also be-
cause the terrain itself was constantly transformed by shelling, mining and demolition. 
Moreover, changing tactics generated new forms of space.

Given the relentlessly changing terrain, armies’ ability to adapt became a critical 
issue during the war. In November 1916, the German Supreme Army Command 
(“Oberste Heeresleitung”, OHL) stated that

Figure 1. Private Carl Spiegelberg, Sketch, 7.2.1915 (Württembergische Landesbibliothek, 
Schüling Collection No. 4).
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‘development is in a state of permanent flux. Every day brings something new. 
Thus, we have to learn and relearn quickly in order to develop and apply new tools 
according to new circumstances’ (OHL 1916).

The OHL began to issue a range of new manuals, which aimed to turn soldiers into 
masters of the terrain. The increasing necessity of camouflage is one example in this 
respect (Nübel 2015).

The consequences of the ever-increasing spatial complexity of the terrain became 
clearly visible during operations. In early 1916, the 3rd battalion of the Bavarian 15th 
Infantry Regiment was ordered to conduct an attack on a 300-metre-wide stretch of 
French lines close to the village of Neuville-Saint-Vaast, situated in Artois between 
Arras and Vimy. A few days after the assault of 23 January, the battalion sent a detailed 
report to the regiment (15. bayerisches Infanterie-Regiment 1916). The central issue 
raised in the report was that attacks were not conducted all of a sudden, but instead 
carefully and individually prepared. The preparations described in this report took one 
week. By taking account of the superior importance of the terrain, the battalion was 
evidently trained in effective space management of the front-line microcosm.

First of all, they had to learn the composition of French positions in order to be able 
to interpret and implement their new stratagems; a problem solved by photographic 
aerial reconnaissance. The implementation of this spatial knowledge was increasingly 
efficient with the Bavarians building a special training site (“Übungswerk”) several 
kilometres behind the front line. Here, they implemented all the spatial knowledge 
they had acquired, as this site was an exact copy of the French positions. It contained 
all trenches, dugouts and even craters that could be found on the real battlefield. In 
this surrounding, the battalion had good conditions to practise for the actual attack. 
During their seven days of training, small combat groups internalised the spatiality of 
the war zone. Thus, they were not only able to study the sequence of the attack but to 
practise their sense of orientation in order to avoid getting lost in the labyrinth of the 
enemy trench system.

Fighting commenced on a Sunday at 7:20 a.m. Mines were detonated, whilst artil-
lery and machine guns fired at the French positions which, at the same time, were at-
tacked by 540 German soldiers. After vigorous fighting, the battalion took 250 metres 
of the French trenches. As a consequence of this assault, 35 German and 100 French 
soldiers perished, 89 Frenchmen were taken prisoner and several hundred combatants 
were wounded on both sides (15. bayerisches Infanterie-Regiment 1916; Pages d’his-
toire 1916, 39). This outcome was seen as a success by the German officials. Obviously, 
the spatial training had reached its goal.
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Landscape: Understanding devastation
Fighting at the Somme in 1916 and witnessing its immense artillery barrage, Ernst 
Jünger stated that

‘this landscape is unforgettable for those who have seen it. A short while ago there 
were meadows and woods in this area. Of them, nothing, really not anything 
can be seen any more. […] Every millimetre of the soil is ploughed up again and 
again. […] In short, everything was made a desert’ (28.8.1916, Jünger 2010, 
176-177).

These remarks show that war ravaged landscapes into wasteland, as they were trans-
formed into an alien sphere where their former pastoral characteristics were extirpated. 
This made it even harder for soldiers to come to terms with the war. Struggling with the 
environment and learning about the terrain were indeed crucial for survival, but man-
aging the landscape was equally vital. In 1913, philosopher Georg Simmel wrote that 
landscapes only came into existence through the mind. Humans conceived landscapes 
as “whole beings” as they always attributed meaning to them. According to Simmel, 
imagining and describing landscapes could be understood as a process of “sensemak-
ing” (Simmel 1957, 141-152). Thus, soldiers’ representations of their environments 
provided information about experiences of war and about the ways the soldiers tried to 
come to terms with the alienness surrounding them.

During the First World War, soldiers were living in a rapidly changing landscape. 
The dynamics of landscapes were understood as one of the most characteristic and 
disturbing features of the war, as landscapes were typically perceived as a stable entity 
which could possibly be altered over years, not within days. Soldiers were not silent 
while witnessing the destructive impact of the war on landscapes, as research has of-
ten suggested. The destroyed landscapes were not beyond their comprehension, as a 
wealth of descriptive accounts shows. Instead, they paid attention to them in order 
to give meaning to the war. Many soldiers perceived the front line as a zone of vio-
lence where destruction was commonplace. Eight months after his experience at the 
Somme, Jünger wrote that the “total alteration of the landscape” had become a “natural 
phenomenon” to him (27.4.1917, Jünger 2010, 243). Such changes give meaning to 
the term “shifting baselines” (Papworth et al. 2009). This term stems from ecological 
research and describes the phenomenon that man is barely aware of changes because 
the reference points with which he compares the transition are also in flux. Through 
this mode of thought, destroyed landscapes could even be understood as normal and 
not as alien. Thus, they became a less confusing feature of everyday life in wartime, 
for which the sometimes dry and laconic contemporary landscape descriptions often 
found in letters, diaries and even publications provide proof.

Many notions on landscapes shared the idea that mankind was the creator of the 
devastation. The making of war-torn landscapes could be interpreted as proof of either 
national superiority, the reckless ambitions of foes, or ruinous modernity. But there 
were other ways of interpreting the landscape, in which human responsibility for the 
developments hardly played a role. By naturalising landscape, destructive human agen-
cy was obscured. Such interpretations often referred to shell craters, certainly the most 
noticeable feature of the front line. A way to make the surroundings on the battlefield 
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conceivable was to compare them with volcanoes. In 1914, Private Ernst Hiller likened 
the explosions of shells to volcanic eruptions, whereas others saw the combat zone as a 
mere “lava field” where “fire gullets (‘Feuerschlünde’) sprayed iron” (7.10.1914, Hiller 
1914). These likenesses were in part created due to the increased public interest in 
volcanoes at the time of the First World War as a result of the spectacular eruptions of 
Mount Pelée in 1902 and Vesuvius in 1906, which were reported on as global media 
events. Moreover, the story of the destruction of Pompeii in 79 AD was widely known. 
Referring to Roman antiquity, the artilleryman Adolf Spemann described the battle-
field of the Somme in 1916 as a “desert-like rubble (‘Trümmerwüste’) compared to 
which Pompeii is well preserved” (5.10.1916, Spemann 1916). The volcano was used 
as an interpretative pattern to understand and describe the power of modern warfare. 
When this analogy was used in troops’ letters home, it was a striking metaphor to 
elucidate the remoteness and alienness of life in the war zone to loved ones at home.

But the meaning of war-torn landscapes was not restricted to desolation; it was 
also about beauty and hope. Many soldiers described the landscape as “impressive” 
(1.5.1916, Laue 1916) and concluded that it had a

‘tremendously romantic appeal never seen before’ (5.2.1916, Spemann 1916).

It was an aesthetic environment that emerged during modern warfare. What is striking 
about these remarks is that they required a certain distance from direct combat. During 
fighting and mortal danger, soldiers were unlikely to have been so philosophical, but 
seen from the rear or when the guns fell silent, a more contemplative appreciation of 
the battlefield was possible. In such cases, aesthetic ideas were shared among soldiers.

A certain degree of a consoling aestheticism could be found in nature as well. 
Serving outdoors, the soldiers were deeply connected with the seasons and showed 
attentiveness for nature. They were keenly observant of the cyclic nature of time in 
order to make sense of the war. As spring saw the blossoming of vegetation, hopes were 
cherished that the war would soon come to an end or at least that trench life would 
become more bearable. Soldiers, such as the famous artist Otto Dix or the ordinary 
soldier Albrecht Ritz, drew sketches of gaping shell craters in a war-torn landscape with 
a variety of vegetation sprouting again, thus alluding to the strength of nature’s regen-
erative power over the destructiveness of mankind (Nübel 2014a, 397). These images 
showed that war did not obliterate the cycle of life. Obviously, this was a way to come 
to terms with the horror of death caused by modern weaponry.

Conclusion
The history of the First World War is mirrored in the spaces of 1914-1918. They 
incessantly changed, and, in doing, so they proved that attritional warfare involved dy-
namism and radicalisation. Germany progressively lacked sufficient resources to cope 
with the spatial realities of the war, a fact that put increasingly high pressure on the 
army and made service difficult and dangerous for the soldiers. The environment, ter-
rain and landscapes played a significant role in wartime experiences. They were utilised 
here as specific spatial examples which showed that managing warscapes was a highly 
challenging and complicated, yet indispensable, process.
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In highlighting the close interrelations between man and space, the three warscape 
features chosen here had shared characteristics. Clearly, space was moulded and given 
meaning by human ideas and actions, but space in turn forced soldiers to adapt  – 
thereby forming new experiences of war. Building infrastructure, military training and 
picturing the unfamiliar could be conceived as ways to cope with the danger and al-
ienness of the war zone. These particular qualities engendered various interpretations 
and descriptions of warscapes and thus there were rather different ways and stories 
about coping with the challenges they posed in everyday life. In this respect, a broad 
spectrum of war images arose, which could not be described merely as heroic or na-
tionalistic, because they pointed at the hardships of trench life and the formidable 
challenges of war.
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Ethics in the Practice of 
Archaeology and the Making of 

Heritage: Understanding beyond 
the Material

Artur Ribeiro and Gustav Wollentz

Abstract
One of the most popular current trends in archaeology and heritage studies is New 
Materialisms. This trend has shifted the attention of scholars from a human and sub-
ject centred perspective of reality, to one focusing on objects in-themselves and the 
complex networks in which these objects navigate. Despite the interesting research 
that New Materialisms has generated, this trend has done little to engage in political 
and ethical critique, largely due to two central tenets of New Materialisms: that of 
distributed agency and essentialism.

With regards to agency, according to New Materialisms, it is argued that agency 
is distributed across a network of both humans and non-human objects, all mutually 
affecting each other. As pointed out by some critics, this conception of agency leads 
to problems concerning how we can ascertain responsibility, especially in sensitive 
contexts such as war contexts or political corruption. The risk of essentialism, on the 
other hand, is that it may recognise objects in-themselves, such as monuments, as 
containing within themselves aspects like beauty and inspiration, that in turn make 
them ‘heritage’. However, recognising heritage as inherent hides the (seldom innocent) 
negotiation that makes heritage ‘heritage’. This negotiation includes silences that are 
not valued as heritage and it is often built upon unequal power relations.

The aim of this paper is to demonstrate through the Gazimestan monument in 
Kosovo that both the idea of distributed agency and essentialism obscure complex 
problems when it comes to recognising responsibility for how heritage is recognised 
and managed in post-war environments. Rather than distributed agency and essen-
tialism, this paper argues for the acceptance of heritage as a meaning-making process, 
where value associated with heritage is constantly negotiated.
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Introduction
One of the most interesting trends that has come out of archaeology and heritage 
studies in recent years is New Materialisms (Witmore 2014). This trend embraces a 
wide variety of ideas, such as Bruno Latour’s actor-network-theory (Webmoor and 
Witmore 2008; Witmore 2007), ontologies of objects (Olsen 2013; Olsen et al. 
2012), assemblage theory (Fowler and Harris 2015; Harris 2017), speculative realism 
(Edgeworth 2016), and the vitalism of Jane Bennett (Crellin 2017). Despite vast dif-
ferences separating individual ideas, there are certain fundamental common premises 
that underlie most of them. Furthermore, there is also a common animosity against 
the ideas developed under the rubric “postprocessual archaeology” (Alberti et al. 2013; 
Olsen 2012). According to the New Materialisms, postprocessual research is overly 
anthropocentric; it places the human at the centre of the universe, in a world of rep-
resentations, dominated by significance created by the human subject. This perception 
has led postprocessual scholars to ignore the material world in which human subjects 
operate – it has favoured worldviews instead of the actual world.

Against this, New Materialisms advocate seeing the world in light of three ontolog-
ical principles – reality is composed of things in themselves, these things are intricately 
connected to one another, and things are actors in their own right (Witmore 2014). 
Thus, rather than seeing the human as the sole initiator of actions, as the subject that 
acts towards passive objects, New Materialisms believe that action emerges from the 
interaction between humans and non-human objects. Furthermore, New Materialisms 
recognise that it is not only humans who are imbued with the capacity to act but that 
non-human objects are also imbued with “vibrancy” and energy of their own (Alberti 
et al. 2013, 16). What does this all entail in terms of heritage studies and archaeological 
practice? This varies from author to author, but there seems to be a general consensus 
that the best route is to adopt approaches that highlight the relationship between hu-
mans and objects (Watts 2013) with many archaeologists favouring Latour’s actor-net-
work-theory (Latour 1999; Latour 2005) or Hodder’s entanglement theory (Hodder 
2012). Both of these approaches are fully committed to the three ontological principles 
described above, but especially the principle that states that action starts not from 
human intention but rather from the relation between humans and objects. In Latour, 
this has been termed the ‘principle of symmetry’, that is to say, human and objects are 
both agents in equal measure (or actants as Latour prefers to call them). Perceiving soci-
ety in this manner allows us to bypass the subject-object dichotomy that, according to 
Latour, prevents us from understanding the nature of social collectives (Latour 1999).

The New Materialisms have given rise to some very interesting research (e.g. Fowler 
2013; Whitridge 2004) and despite their general popularity, many archaeologists re-
main sceptical as to their widespread applicability. The aim of this paper is to highlight 
the shortcomings of New Materialisms with research cases involving nuanced ethical 
issues, and how the New Materialisms have misunderstood agency theory by ignoring 
responsibility. This will be exemplified by looking at the process of “making heritage” 
in the context of the Gazimestan monument in Kosovo, which we will touch upon 
later. The reason why we focus on the making of heritage is that it puts ideas of re-
sponsibility and essentialism to the forefront, which gains heightened resonance with 
regards to difficult heritage such as the Gazimestan monument.



193ribeiro and wollentz

It is important to note that we do not claim to cover all attitudes and perspectives 
among the New Materialisms in this short chapter. Instead, we are focusing on a spe-
cific trend which takes its main influence from Bruno Latour. Thus, we do not argue 
that all supporters of the New Materialisms fall into the traps of essentialism outlined 
here. Rather than an overarching critique of the New Materialisms, it is an attempt to 
highlight shortcomings in order to navigate ways forward.

Responsibility and Essentialism
Amidst the several issues surrounding the New Materialisms, there are two which we 
would like to highlight: first, the New Materialisms have done little to engage with 
ethical and political critique (Appadurai 2015, 222); and second, New Materialisms 
seem to involve a return to essentialism, i.e., that objects have essential qualities to 
them, which are not imposed on them by human actors. Both of these concerns have 
dire consequences when it comes to understanding the role of ethics in archaeology 
and heritage studies.

To use Latour’s classic example: when it comes to gun violence, it is important to 
think beyond whether the problem lies exclusively with humans or guns but to think of 
both humans and guns as responsible for gun violence. A gun becomes a different ob-
ject in the hands of a person and accordingly, a human is also different the moment he 
or she has a gun. Ultimately, this means that to understand gun violence, rather than 
thinking of the human actor (the subject) and the gun (the object) as independent, we 
have to think in terms of hybrid actors composed of relations between humans + guns. 
Latour goes on to argue that when we recognise social reality in these terms it becomes 
possible to understand why responsibility needs to be shared among the various agents 
involved in gun violence (Latour 1999, 180).

While logically attractive, this type of reasoning involves some serious consequenc-
es regarding the role of ethics and ultimately, what it means to be an agent in society. 
The concept of agency is one that has been discussed in philosophy for centuries and 
central to this discussion is the idea that an agent has “freedom to choose otherwise”. 
What does this mean? This means that agents have to be aware that they are acting 
purposefully, that is, with an aim in mind. Without being aware of these purposes, it is 
impossible to choose not to act (Ribeiro 2016). Returning to Latour’s gun example, in 
many situations where gun violence occurs (e.g. such as in the USA), it is assumed that 
humans are in a position in which they can choose not to shoot a gun. The same, how-
ever, cannot be said of guns. This is why we must assume, in the case of gun violence, 
that it is humans who are responsible for gun violence (e.g. criminals, gun manufac-
turers, members of gun associations, gun lobbyists, etc.). Latour’s principle of sym-
metry promotes the ontological equalisation of all objects, human and non-human, 
yet ignores the historical processes that lead to real-world asymmetries that not only 
separate humans from objects, but also humans from other humans. Thus, regardless 
of how effective actor-network theory might seem at face-value, its method of analysis 
automatically precludes it from recognising the asymmetrical differences between, for 
example, school shooters in the US, who act out of their own volition, and child sol-
diers in Africa, who are coerced into wars not of their own choosing.
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Prima facie, it seems that what we are arguing is that humans have to deal with re-
sponsibility, unlike inert objects (e.g. guns), because humans are agents, but this is not 
entirely correct. Following Friedrich Hegel’s work on ethics and freedom, it must be 
understood that humans can be considered agents because of the ethical role humans 
have placed upon themselves (Pippin 2008). In other words, humans do not have 
responsibility because they have agency, they have agency because they have responsi-
bility. When viewed under this light, we are able to understand why agency must be 
socio-historically contextualised.

Following this logic, it becomes clear why the New Materialisms have had a dif-
ficult time in engaging in political and ethical critique – it is because they lack any 
explanation of how responsibility and the power that comes with responsibility comes 
into play in past and modern societies. As argued by Slavoj Žižek, according to the 
New Materialisms the Holocaust can be conceived as a network in which the Nazis, 
the trains, the gas ovens, and the Jews are all agents (Žižek 2014, footnote 8). This is 
what Latour wants us to see as “symmetry” among agents.

The second issue raised by New Materialism concerns its implicit essentialism. In 
archaeology and heritage studies, this has been expressed by a desire to “re-member 
things” (Olsen 2003). As stated earlier, New Materialists wish to overcome the inher-
ent bias that the humanities and the social sciences put on human beings and shift 
toward approaches that see reality as comprised of networks of humans and objects. 
Accordingly, the New Materialisms believe that objects are irreducible to human rep-
resentations of them, that is, it is not about “things-for-us” but “things-in-themselves”. 
Where do the problems lie in essentialism?

It seems uncontroversial to state that granite has some inherent properties to it, like 
its grainy texture and the presence of feldspar and quartz. These elements are essential 
to granite. However, it is much harder to argue that granite is, in its essence, monumen-
tal or beautiful. It becomes even harder to find essential qualities in things like social 
institutions, such as democracy for instance. When faced with things like democracy, a 
concept that is continuously contested (Gallie 1955-1956), New Materialists are pushed 
into a corner. Either democracy has to be perceived as nothing but an illusion that has 
no material properties, which would automatically make the New Materialisms irrelevant 
to any political type of discussion, or they have to argue that democracy involves some 
inherent and essential material elements. This latter argument is difficult to pull off be-
cause what might be democratic in one country might be considered undemocratic in 
another. Although democracy can manifest materially (such as voting through locales, 
voting cards, etc.), and can even manifest in the form of a network, democracy is at the 
same time irreducible to these manifestations and networks. Indeed, it is possible, albeit 
difficult, to imagine a democratic system that leaves no tangible traces, for instance if 
voting is caste verbally or through bodily movement (such as raising your hand) instead 
of through voting cards. How does one then identify the essential qualities of democracy? 
Like the problems associated to agency, the problems associated to essentialism puts the 
New Materialisms in a position where it becomes even harder for it to make any substan-
tial contributions to political or ethical critique.

We would like to pose the following basic, but nonetheless fundamental question: 
what is it that makes heritage “heritage”? If we venture to when the so-called Authorized 
Heritage Discourse (AHD) (Smith 2006) was first established in the Western world 
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during the 19th century, heritage was approached as found within specific sites and thus 
based on perceived eternal values residing somewhere inside of their very own materi-
ality, waiting to be retrieved by the heritage expert (see Fredheim and Khalaf 2016 for 
an excellent discussion of heritage values). Usually, these inherent values were based 
on perceived age, monumentality, or beauty (Sørensen 2013). Even though heritage 
practice is still, more often than not, functioning within the premise inherited from 
AHD (Högberg 2012), there has been considerable criticism directed towards AHD 
(i.e. Lowenthal 1985; Smith 2006; Kisić 2016), which has been influencing more re-
cent legislations and frameworks (for example, Council of Europe 2005). Within these 
approaches, heritage is a never-finalised, meaning-making process carried on through 
embodied engagements and is, therefore, both inherently dissonant and inherently in-
tangible (Smith 2006; Kisić 2016). It follows that heritage is not found within material 
culture. Instead, it is continuously produced through human interactions. Heritage is 
creating values but it is not a created value.

Such an argument does not sit well with the New Materialisms, but why is this the 
case? When Laurajane Smith provokingly argued that

‘Stonehenge, for instance, is basically a collection of rocks in a field’  
(Smith 2006, 3),

the statement led to attacks from some proponents of New Materialisms (Solli 2011, 
45; Olsen et al. 2012, 201; Pétursdóttir 2013; Olsen and Witmore 2015, 193). Instead, 
it was (re)enforced that Stonehenge is in fact heritage based on its own inherent values. 
Whether these values are of inherent “stoniness” (Solli 2011, 45) or of inherent “dif-
ference” (Olsen et al. 2012, 201) seemed to be less clear. It would be easy to argue that 
proponents of the New Materialisms lashed out against what they perceived to be a 
disregard of the materiality of Stonehenge, and in so doing, ventured to essentialism. 
But to say that heritage is not inherent is not the same as saying that materiality does 
not matter (see also Carman 2009; Jones 2010; 2016; Holtorf, 2013; 2017). This can 
be illustrated through a thought experiment which takes the argument to its logical 
conclusion: to say that heritage is inherent would inevitably mean that Stonehenge 
would still be “heritage” even if no humans existed. Nonetheless, a dog in a post-hu-
man world would just as gladly pee against the stones of Stonehenge as it would pee 
against any other stone it may come across.

It is also within this argument that essentialism and ethics can be regarded as two 
sides of the same coin. To see heritage as “inherent” naturalises the processes which 
serve to make heritage “heritage”. If these processes are seen as natural and self-given, 
they are not only disregarded, but they are also legitimised. To build upon the work 
of Michel-Rolph Trouillot (1995), such an approach carries silences which serve to 
hide the (often unequal) power-relations informing and shaping heritage. Nowhere 
else is this more apparent than concerning post-war heritage, simply because in no 
other environment is it more ethically vital to not muddy the issue of responsibility. 
Therefore, we would like to illustrate the argument through the Gazimestan monu-
ment in Kosovo, where one of the authors (GW) has conducted fieldwork.
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Ethics in the context of the Gazimestan monument
The Gazimestan monument (Fig. 1) was built in 1953 on order from the Serbian gov-
ernment, on the field of Kosovo, in remembrance of the 1389 battle of Kosovo Field 
where a coalition of Christian forces fought against the Ottoman Empire.

There is no space here to go into any details concerning the battle and its his-
tory (see instead Emmert 1990; Vucinich and Emmert 1991; Malcolm 1998, 140; 
Ćirković 2004, 77-119; Rexha 2009). What is significant for the argument is that 
the battle became highly mythologised in Serbia, especially during the 19th century 
struggle for Serbian independence from the Ottoman Empire. Additionally, the myth 
was employed by Slobodan Milošević during and preceding the breakup of Yugoslavia, 
emphasised by a famous speech by Milošević held at the Gazimestan monument on the 
28th of June (so-called Vidovdan) 1989, on the 600th anniversary of the battle.

Annual gatherings at the Gazimestan monument are still occurring on Vidovdan, 
and they often include groups of Serbian nationalists proclaiming anti-Albanian prop-
aganda (see Duijzings 2000, 176-202; 2005; Bieber 2002; Popović 2007; Djokić 2009; 
Čolović 2011; Wollentz 2019).1 At the time of writing this chapter, approximately 20 
years have passed since the 1998-1999 war between Kosovo and Serbia, and Serbia has 

1 With this we do not argue that every Serbian participating at the Gazimestan monument on Vidovdan 
is a nationalist. Instead, Serbians may participate on Vidovdan for a wide array of reasons. 

Figure 1. The Gazimestan monument (photo: G. Wollentz).
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yet to recognise the independence of Kosovo, which was adopted on February 17th, 
2008. Therefore, the Gazimestan monument plays a role within a dormant, but not 
resolved, conflict.

When interviewing the local population living close to the monument, who are 
mostly Kosovo Albanians, it was investigated how responsibility was framed sur-
rounding the Gazimestan monument. The Gazimestan monument is often made 
meaningful (or denied meaning) by the local population based on actions of indi-
viduals, such as the actions of Slobodan Milošević; i.e., based on the intentions per-
ceived to lie behind the monument, not within the monument. This does not mean 
that the monument is inevitably bound to the perceived intentions of specific actors. 
On the contrary, I noted how individuals employed time in order to position the 
monument within various temporalities. While the perceived “pastness” of material 
culture is based upon multiple factors, such as material clues, including use-wear, 
the expectations of the audience and a plausible narrative linking past and present 
(Holtorf 2013; 2017), individuals may play an active role in temporally positioning 
heritage, which fundamentally affects how responsibility is being framed. Let us 
provide two examples among the people interviewed.

A male Kosovo Albanian taxi driver in his mid-thirties living in Obilić/Kastriot stat-
ed that the Gazimestan monument was constructed in 1989 by Slobodan Milošević. 
When it is mentioned to him that this is not the case, he did not seem interested to 
learn more. The off-the-cuff argument that only deep engagement is significant when 
analysing the different emotional responses to heritage is a common bias within heritage 
studies. However, shallow and banal engagement with heritage can in certain instances 
be more meaningful than deep engagement (Smith and Campbell 2015). To not want 
to feel anything, to reject engagement, is also meaningfully constituted. Acknowledging 
the agency of individuals also demands acknowledging other forms engagement with 
heritage than simply the ones connected to deep commitment and/or emotion. A few 
questions later on in the interview, the man was asked whether the monument should 
be left as it is, prompting him to remark that it should be destroyed “because it was 
of Milošević, and he is a criminal”.2 Here we can see how the temporal positioning 
of the monument to 1989 strongly affected his views on responsibility. The fact that 
Slobodan Milošević was only 12 years old when the monument was constructed does 
not stop the interviewee from calling the monument Milošević’s. Following his reason-
ing, the monument should be destroyed because it is Milošević’s monument who was 
acting with criminal intentions, and who should be held responsible for those actions.

A radically different example came from a director of a kindergarten in her mid-six-
ties, who is Kosovo Albanian and lives in Pristina. She argued, in contrast, that the 
Gazimestan monument was “hundreds of years old” and that it did not bother her 
since it had been there for such a long time. Consequently, temporally positioning the 
heritage into a distant and irrelevant past made the issue of responsibility irrelevant. 
This refers to a temporal positioning which is aimed at gaining distance to the past, 
and thus locating it as part of “history” instead of “heritage”. Drawing on the work of 
Sharon Macdonald (2006, 22; 2009), there is a distinct difference between concep-

2 It is important to keep in mind that a large majority of the people of the Kosovo Albanian popula-
tion, who were interviewed, expressed no wish to see the monument destroyed.



198 Past societies

tualising the past as part of history, on the one hand, and conceptualising it, on the 
other hand, as part of heritage. This is because heritage is fundamentally concerned 
with finding continuity with the past, constituting a sense of belonging (Ashworth 
et al. 2007, 1). Within the interview presented above, the opposite is at play. Later in 
the interview when she states that “it doesn’t matter who won or who lost. It is just a 
remembrance”, the woman cuts away all possible ideas of continuity or relevance, and 
instead expresses a desire to let the monument simply be left standing in the landscape 
within an opened rift into an irrelevant and long-gone past. Analysed within the con-
text of Vidovdan, with Serbians travelling to the monument every year on the 28th of 
June due to the monument’s perceived significance and role for the present, often in 
order to make future claims on the soil of Kosovo opposed to the Kosovo Albanians, 
the production of irrelevance may be the strongest counter-statement possible.

Within a post-war environment, a recognition of where responsibility is placed 
for war crimes is vital in order for people to achieve a sense of truth and justice (Viejo 
Rose 2011). Therefore, to “blame” a war on a monument (such as the Gazimestan 
monument) or a myth (such as the myth of the Kosovo Battle), and in such a way 
attribute agency to these elements, can be ethically precarious. Instead of attributing 
agency or inherent values to such elements, this example provides an illustration of the 
necessity to recognise responsibility as a prerequisite for agency, and how individuals 
may acquire agency through various strategies of engaging with material culture, in-
cluding forms of challenging its very significance, relevance and status as heritage. In 
other words: no heritage can be regarded as “natural” or “self-given”. Thus, we argue 
that nothing is inherently heritage even though everything carries the potential to 
become or stop becoming heritage through (un)meaning-making processes and, with 
that, responsibility arises.
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