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Jessica Pearson
Archaeology, Classics and Egyptology
University of Liverpool, UK

Christopher B. Ruff
School of Medicine
John Hopkins University, USA

Nerissa Russell
Department of Anthropology
Cornell University, USA

Joshua W. Sadvari
University Libraries
The Ohio State University, USA

James Taylor
Department of Archaeology
University of York, UK

Christina Tsoraki
Faculty of Archaeology
Leiden University, the Netherlands

Burcu Tung
School of Social Sciences, Humanities and Arts
University of California at Merced, USA

Katheryn Twiss
Department of Anthropology
Stony Brook University, USA

Milena Vasic ́
Institute for Ancient Near Eastern Archaeology
Free University of Berlin, Germany

viii Assembling Çatalhoÿük
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using the Hildebrandt and King method (2012). 69
5.15 Ratio of lateral to medial epicondylosis (L/M) in the right and left arms of individuals dating to Period 1 or Period 2

at Çatalhöyük. 70
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11.9 Modelling the Çatalhöyük landscape topography in the Late Neolithic. 157
11.10 Vegetation zones in the Konya Plain. 158
11.11 Frequency of charcoal values of different wood species in the Early Neolithic. 159
11.12 Frequency of charcoal values of different wood species at the end of the Early and in the Late Neolithic. 160
11.13 Chart showing temporal trends in the birth month of TP and South Area sheep, based on modelled oxygen isotope evidence. 161
11.14 Chart showing temporal trends in the first year movement of TP and South Area sheep, based on modelled oxygen

isotope evidence. 161
11.15 Chart showing temporal trends in the final dietary regime of TP and South Area sheep, based on modelled dental

microwear evidence. 162
11.16 The incised panel above burial 327 in TP Area. 162

12.1 Femoral midshaft A–P/M–L bending strength (mean Zx/Zy) in males and females at Çatalhöyük and comparative Pleistocene
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Introduction

Assembling the Archaeological Process at
Çatalhöyük

ARKADIUSZ MARCINIAK

The archaeological process today is more complicated
and heterogeneous than ever before. A wide range of
new types of data are being introduced and these are
responsible for the production of different types of
knowledge. This knowledge no longer conforms to
universal and abstracts epistemic standards. In particu-
lar, a claim by logical positivists and empiricists
believing in the uniformity of empirical evidence and
epistemic procedures free of nonepistemic influences is
to be rejected. In these circumstances, a ‘much richer,
more dimensional and hybrid model of scientific prac-
tice and its product is needed’ (Wylie, 2002a: 10).
Almost all contemporary archaeological projects

mobilize a range of datasets and have some form of
interdisciplinary endeavor. However, an in-depth
understanding of the process of assembling different
categories of material culture in the inference process
has not yet been achieved. Theoretical underpinnings
of these studies remain unexplored and links to dedi-
cated case studies have been limited. This is particularly
worrisome in a period of rapid incorporation of new
data-to-become-evidence in archaeological practice.
Many of these new forms of data have been generated
by the dynamically developing archaeological sciences.
As a result, an increasingly heterogeneous and idiosyn-
cratic archaeological practice has emerged, which is part
and parcel of contemporary archaeology. The hetero-
geneity applies to different aspects, such as assembling
research teams, recording and documenting numerous
datasets, and interpreting and interlinking diverse facets
of the past.
Conceptualizing the very nature of the archaeologi-

cal process as it assembles and consumes the results of
analyses of ever increasing categories of data, produced
by a wide of range of disciplines and undertaken
within the realms of their own theoretical traditions, is
an ongoing challenge for archaeology. The notion of
‘assemblage’ appears to be very useful in achieving these
goals. Recent decades have witnessed a range of inter-
esting proposals intended to conceptualize the complex
nature of archaeological practice. The conjunctive

approach of Walter Taylor, Wylie’s ‘cables and tacking’,
Latour’s Actor Network Theory, Peirce’s semiotics,
Knappett’s network theory or Hodder’s entanglement
theory provide examples that bear on the idea of assem-
bling. When applied in archaeology, they facilitated a
better understanding of large and complex datasets,
operating at a micro- and supra-regional or diachronic
scale.
These archaeological applications neither capture all

diverse facets of the heterogeneous nature of archaeolo-
gical practice nor are their applications comprehensive
enough to take these different manifestations into
consideration. While archaeological projects usually
mobilize different datasets, they are often limited in
scope and character. They rely upon a limited number
of categories of potentially useful data, while others,
mobilized to meet requirements of the genre of inter-
disciplinary studies, are only mentioned in passing, if at
all, and treated superficially. In other instances, studies
choose to focus only upon a restricted portion of their
otherwise-rich heuristic potential, be it materiality,
symbolism, monumentality or visuality, to pick up a few
(see Marciniak, 2006).
The heuristic potential of different categories of data

is not universal and straightforward. The meanings of
objects are not only created in the conventional relation
between the sign and its reference but through relations
generated by the sign. Hence, its meaning is given in
relation to other items constituting a cluster of objects
that make an assemblage. Hence, the semiosis of any
category of data in the ongoing process of contextuali-
zation and entextualization (transformation of objects
into categories of objects and their types) (Preucel,
2006) is neither firm nor fixed. Furthermore, this
meaning is subjected to change throughout the object’s
own ‘life history’. Hence, any assemblage is made of
objects at different phases in their life histories and
hence ascribed different meanings. Accordingly, the
assemblage is some kind topical entity where different
syntactic, semiotic, and ideological transformations are
taking place.
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Scientific procedures applied in archaeology are
often portrayed in the form of a hermeneutic circle. As
pointed out by Wylie (2002b: 205) archaeologists
should systematically exploit disunities ‘that permit on
many levels among scientific fields and theories’ and
their idiosyncrasy needs to be stressed in the context of
the inference process. As this is not a viciously circular
process, it is necessary to define the conditions of both
justified and satisfactory interruption of this inferential-
hermeneutic circle. In general, inference in archaeology
needs to be defined both as the movement back and
forth between theory and data and a series of inferential
steps. These two modes should be viewed as comp-
lementary and not contradictory to each other.
Strategies of hypothesis formation involve exploita-

tion of ‘multiple strands and diverse types of evidence,
data, hunches, and arguments’ (Bernstein, 1983: 69).
In playing back and forth between theories offered by
sociology or anthropology, analogies, and constraints
offered by archaeological data, archaeological inference
should seek substantive coherence (Hodder, 1999: 43).
Evidential claims provide both security (what is most
plausible and what is not) and independence (a separate
line of reasoning and justification). There are different
dimensions of security depending upon the kind of evi-
dence used and scale of phenomena studied. Wylie
(2002b) defined three types of security in archaeological
assessments of evidential claims: (i) a freedom from
doubt regarding the linkages between archaeological
data and the antecedents that produced them, (ii)
security that arises because of the overall length and
complexity of the linkages involved and (iii) the degree
of determinism allocated to the linkages involved.
Archaeologists commonly refer to various scales and

resolutions of studied phenomena. They usually require
carefully selected types of material culture, variables,
and methods of analysis. They also define the way in
which these materials are sampled. This implies that
there are no ‘objective’ results of various techniques
and the use of science as such does not stand for objec-
tivity. There is no single set of procedures universally
applicable. Hence, it is necessary to recognize interde-
pendencies between a wide range of scales at which
prehistoric processes operate, and the variability and
multidimensionality of material culture. It is then
necessary to conceptualize convergences and diver-
gences between various categories of data to avoid the
situation in which some datasets are mobilized for sup-
porting some theoretical stances but do not match up
in relation to other categories of data (see Johnson,
2006). Furthermore, it is necessary to reflect on how
empirical evidence constrains reconstructive claims
about the past and what is the degree of epistemic inde-
pendence in this process.
An inseparable element of the heterogeneous char-

acter of the archaeological process is the emergence of

the dynamically growing archaeological sciences. They
have often become a self-contained academic enterprise,
largely disentangled from the main body of archaeology.
Mutual understanding has rarely been deep, and both
camps rather misrepresent and even caricaturize each
other rather than elaborate the thoroughly grounded
foundations for a mutual cooperation. Such foundations
should include issues such as the sources and limits
of knowledge, differences in ways of gathering and
assessing evidence, problems of perceptual knowledge,
or the role of experience and reasoning in knowledge
acquiring.
The archaeological process operating at different

levels can be described as ‘heterogeneous assemblages
of things – objects such as tools and furnaces, but also
institutions, places, humans, social groups, rules, meta-
phors, rituals, and abstractions’ (Hodder, 2012: 44). In
particular, the assembling process refers to (a) different
datasets used to address a wide range of issues pertain-
ing to the past, (b) different modes of recording,
documenting and managing datasets, and (c) assem-
bling people and things in researching the past and
communicating it to the general public.
The book aims to address these concerns by discuss-

ing the experience of the multiscalar and multifaceted
research process at the Neolithic settlement in Çatal-
höyük in Central Anatolia. The chapters show how to
build a robust argument that expands the understand-
ing of different aspects of Çatalhöyük and its people.
They attempt to explore to what extent a proposed
hypothesis is consistent with all the lines of evidence
that are constructed using diverse sources. Disparate
datasets are then seen as converging to allow for a
highly contextualized analysis of different facets of
these groups, which are weaved from multiple threads
of biological and social data at the same time. The
volume shows that it is possible to find greatest resol-
ution in our understanding of these aspects when we
consider multi-disciplinary evidence and approaches
from the archaeological record. In more general
context, it attempts to make the creation and presen-
tation of archaeological knowledge explicit.
This volume thus has a number of purposes. At one

level it reports on the exciting new discoveries and
advances that are being made in the understanding of
the 9000-year-old Neolithic site of Çatalhöyük. The
site has long been central to debates about early village
societies and the formation of ‘mega-sites’ in the
Middle East. The current long-term project has made
many advances in our understanding of the site that
impact on our wider understanding of the Neolithic
and its spread into Europe from the Middle East.
These advances concern the use of the environment,
climate change, subsistence practices, social and econ-
omic organization, the role of religion, ritual, and
symbolism. The chapters assemble data from cultural,
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social, biological and environmental realms in order to
deal with key issues in the growth of the large agricul-
tural village at Çatalhöyük and its transformation
over time. At another level, the volume reports on
methodological advances that have been made by team
members, including the development of reflexive
methods, paperless recording on site, the integrated use
of 3D visualization, and interactive archives. The long-
term nature of the project allows these various inno-
vations to be evaluated and critiqued. In particular, the
volume includes analyses of the social networks that
underpin the assembling of data, and documents the
complex ways in which arguments are built within
quickly transforming alliances and allegiances within
the team.
The Çatalhöyük Research Project is one of the

most comprehensive and complex archaeological pro-
jects in contemporary archaeology. For more than 20
years the wide range of types of data have been col-
lected and studied by a group of ca. 160 researchers
representing 34 different specialisms. There have been
attempts at inter-disciplinary collaboration and the
assembling of strong arguments on the basis of mul-
tiple lines of evidence. Project members seek lines of
connection between different datasets. When three to
four different sets of data align, unexpectedly robust
arguments can be built, but the different forms of data
can also create dissonance that has to be resolved. The
project epitomizes the current condition of archaeol-
ogy, where research undertakings are no longer carried
out within the realms of national traditions but assem-
ble people from different traditions of training and
practice.
The Çatalhöyük Research Project is directed by Ian

Hodder of Stanford University. Since 1995, a number
of excavation teams started excavating a number of
areas of the mound and on the adjacent Early Chalco-
lithic mound, Çatalhöyük West. The core excavation
team from University of Cambridge and Stanford
University was later joined by independent groups
from the University of California at Berkeley, the Uni-
versity of Thessaloniki, the Universities of Poznań and
Gdańsk as well as three Turkish teams representing
Istanbul University, Selçuk University and the Univer-
sity of Thrace at Edirne. On the Chalcolithic West
Mound, the excavation works were carried out by a
University of Cambridge and University of Buffalo
team. In addition, different contract and professional
archaeologists from different countries participated in
the excavations.
In addition to the various excavation teams, an inte-

gral element of the project are the largely independent
teams of specialists working at the site during the
entire season and co-operating with the excavators on
a daily basis. The organization of the different labora-
tories has varied considerably, from highly centralized

structures, to more loosely organized entities. Over the
years, the leaders of teams of specialists have changed,
inevitably leading to modification of analytical pro-
cedures. Further modifications have been required as a
result of the gradual accumulation of experience and
changes of research questions.
An explicit methodology was defined prior to com-

mencement of fieldwork not only to carry out the
project’s objectives, but also to confront ‘the challenge
of introducing multivocality and reflexivity in the lab-
oratory and trench’, as formulated by Hodder (2000).
This new approach included: (a) priority tours aimed
at discussions between the laboratory and field staff,
(b) interpretive approaches to sampling strategies, (c)
co-operation of specialists at the site, (d) quick feed-
back by the laboratory staff to the field staff, (e)
interactive database available on and off the site, (f) the
writing of a diary to enhance a fluid and flexible data,
(g) video recording, (h) presence of social anthropolo-
gists studying the construction of knowledge at the site,
and (i) hypertext solutions to challenge the linearity of
archaeological narratives and allowing accounts with
multiple pathways and multimedia.
The chapters in this volume cover two major

dimensions of the assembling in the project: (i)
recording and documentation, and (ii) interpretation
of the Neolithic past. The former comprises the chal-
lenges of a continuous catching up with ever emerging
technological innovations and exponentially increasing
number of archaeological data. The latter covers three
intertwined aspects of life at the settlement: (a) social
practices and lifestyles, (b) house and household, and
(c) long-term changes and landscape exploitation.
The book opens with the chapter by Ian Hodder

presenting different theoretical underpinnings for the
notion of assemblage. It underlines the nature and
practice of the collaboration between different special-
isms present in the Çatalhöyük project. Through the
process of interlacing and braiding across and between
domains within evanescent networks of various types,
a solid and well-grounded knowledge about the Neo-
lithic past is achieved.
Three chapters in the volume address the character

of assembling in recording and documentation.
Claudia Engel and Karl Grossner address the intrinsic
difficulties in any large-scale project of integrating
new digital methods into the long-term documen-
tation of the archaeological process. They advocate
geo-visualization and Linked Open Data as efficient
means of facilitating long-term, collaborative, multi-
vocal knowledge creation. In the chapter by Allison
Mickel and Elijah Meeks the character of the social
interactions, politics, and production of knowledge in
the project, as a form of assemblage of researchers
representing wide-ranging disciplinary traditions, is
discussed. The authors explore the ways in which
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team members are linked to each other by participat-
ing in diverse research groups and co-authoring
excavation records and reports. These conditions
enable the flow of data and the production of multi-
disciplinary knowledge about the past. The challenges
of recording a wide range of data and their subsequent
interpretation are addressed in the chapter by Mauri-
zio Forte, Nicolo’ Dell’Unto, Kristina Jonsson, and
Nicola Lercari. The authors advocate the application
of 3D models as a qualitatively new means of mana-
ging, visualizing, and querying a wide range of
archaeological data that significantly enhances the
archaeological process. They not only serve to advance
inferential methods of interpretation but more impor-
tantly enhance their meta-interpretation.
Multi-disciplinary evidence and approaches to social

practices and lifestyles at Çatalhöyük are addressed in
three chapters. Joshua W. Sadvari, Christina Tsoraki,
Lilian Dogiama, and Christopher J. Knüsel discuss
the socioeconomic roles of the sexes at Çatalhöyük
through the integration of data about people, objects,
and practices in a single study. They investigate them
by assembling data about human skeletal remains,
ground stone, and projectile point assemblages, in
addition to selected wall paintings and figurines.
Bodily concerns and preoccupations are also addressed
by Jessica Pearson, Lynn Meskell, Carolyn Nakamura,
and Clark Spencer Larsen as they assemble evidence
from stable isotope analysis and physical anthropology
and bodily representation through figurines and in the
burial assemblage. A wide range of datasets, including
human remains, figurines, art and architecture, and
burial assemblages, have made it possible to build up a
more robust evidentiary basis for the identification of
embodied practices at Çatalhöyük. Gender roles at the
settlement are also addressed by Sabrina Agarwal,
Patrick Beauchesne, Bonnie Glencross, Clark Spencer
Larsen, Lynn Meskell, Carolyn Nakamura, Jessica
Pearson, and Joshua W. Sadvari. By mobilizing differ-
ent social and biological data, such as human remains
and material culture in the form of figurines, the
authors offer a more synergistic representation of
sexual difference and division of labor for the individ-
ual and community in the Neolithic.
Another block of three chapters builds a robust

argument that expands the understanding of different
aspects of house and household at Çatalhöyük. The
changing social standing of the house through time is
addressed by Tristan Carter, Scott Haddow, Nerissa
Russell, Amy Bogaard, and Christina Tsoraki. The
authors address various activities associated with the
foundation of a Çatalhöyük house, such as the depo-
sition of the body parts of different animals, the
deposition of fragmentary human remains, clay figur-
ines, pieces of crystal, or pigment stained stone. The
cycle of house construction, use and abandonment

from the architectonical standpoint is addressed in the
chapter by Marek Barański, Aroa García-Suárez, Arka-
diusz Klimowicz, Serena Love, and Kamilla
Pawłowska. The architectural perspective is advocated
as a complex process in which experience and techn-
ical skills played a major role. These variables were
recognized by studying the house architecture, micro-
geomorphology and clay procurement and use. A fine-
grained analysis of a single house is provided in the
chapter by James Taylor and co-authors. It aims at
linking stratigraphic temporal data to spatial data,
involving an innovative articulation of space and time
within the structure of a Geographic Information
System (GIS). The chapter offers a large number of
visualizations exploring details of the lifecycle of one of
the distinct dwelling structures.
Diverse datasets converged to allow for a highly-

contextualized analysis of social changes and landscape
exploitation at Çatalhöyük, as presented in three other
chapters. Arkadiusz Marciniak, Eleni Asouti, Chris
Doherty, and Elizabeth Henton in their chapter aim
at explicitly testing a hypothesis regarding the emer-
gence of the autonomous household in the Late
Neolithic. Diverse datasets, such as settlement layout,
clay, wood charcoal, and animal bones, were investi-
gated to address different dimensions of the functioning
of the community at the end of Çatalhöyük’s occu-
pation. Another dimension of landscape exploitation
is discussed by Joshua W. Sadvari, Michael Charles,
Christopher Ruff, Tristan Carter, Milena Vasić, Clark
Spencer Larsen, Daniella Bar-Yosef Mayer, and Chris
Doherty. The authors investigate the complex web of
factors influencing mobility patterns as evidenced by the
human skeletal remains, pottery, chipped stone, shell
bead, and stone bead datasets. The final chapter by
Serap Özdöl-Kutlu, Tristan Carter, Lech Czerniak,
Arkadiusz Marciniak aims at understanding develop-
ments in the final centuries of the settlement occupation
of the East Mound in the context of the Anatolian
plateau as well as western and northwestern Anatolia.
They use multiple datasets from Çatalhöyük and other
Anatolian settlements concerning spatial organization,
patterns of architecture, burial practices, chipped
stone, and pottery manufacture to reveal the character
of the Çatalhöyük community shortly before it was
abandoned.
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CHAPTER 1

Assembling Science at Çatalhöyük

Interdisciplinarity in Theory and Practice

IAN HODDER

INTRODUCTION

Within archaeology, the term ‘assemblage’ has a long
and central history, though it has perhaps not been
theorized as much as other terms. The notion that
artefacts are associated together in assemblages within
contexts has always been the key that separates archae-
ology from antiquarianism. If the associations of traits
in assemblages are recurring, archaeologists are able to
identify cultures, time horizons, elite and non-elite
graves, functional tool kits, and so on. The underlying
idea is that an artefact found with other artefacts
within an assemblage can be interpreted in terms of
these other artefacts, and vice versa. Assemblage is thus
a building block of archaeological method and theory
that allows us to gauge the date, function, type,
meaning of objects. But this building block is relational
and contextual; relational because one find is inter-
preted in terms of others, and contextual because the
specific set of associations can be related to stratigraphic
and spatial information beyond the assemblage itself.
Without assemblages archaeologists would not

be able to work out the environment of a site, its
economy, or social organization, they would not be
able to date many contexts or understand the relation-
ships between sites. Without context and assemblage,
there is little to archaeology beyond collecting objects.
But there are problems in the definition and interpret-
ation of assemblages (Binford, 1982; LaMotta &
Schiffer, 1999; Bailey, 2007; Lucas, 2008). When
does a cluster of artefacts become an assemblage? What
is the relationship between palimpsest and assem-
blage? Do we find assemblages or do we actively
construct or assemble them? And are clusters of arte-
facts intentional associations or unintentional relations
produced by depositional or post-depositional pro-
cesses? And if intentional, what types of intention
(conscious or non-discursive etc.) are involved? And
who made the association; for example, are the associ-
ated artefacts in a grave the assemblage of the deceased
or of the living? So, in archaeology, the notion of
assemblage raises questions about the processes of
assembling. An assemblage is not self-evident.

It is perhaps unfortunate then that the term has
been so little theorized in archaeology (see, however,
the online Sheffield graduate journal of archaeology
called ‘Assemblage’). In contemporary social theory,
on the other hand, there is an active and important
discussion of assemblage. This theoretical debate deals
less with the associations of past artefacts in contexts
and more with the production of knowledge—that is
with the ways that statements are based on assembling
bits of information from divergent sources. It is pri-
marily in this sense that the term is used here, though
clearly there is a connection between how archaeolo-
gists assemble arguments and how past social actors
constructed assemblages. Taylor (1948) argued for a
conjunctive approach and I have argued for a contex-
tual approach (1986); in both cases interpretations are
based on associations of objects in past assemblages
and contexts. But how exactly are theoretical arguments
based on these contextual associations? I have argued
that archaeologists follow a hermeneutic approach
(Hodder, 1999) while Wylie (1989) has argued for a
tacking to and fro between different types of data in
order to build arguments.
The twenty years of research conducted by the

current project at Çatalhöyük allow investigations into
how archaeologists assemble arguments by moving
between different types of data. Can current social
theories about assemblage contribute to an under-
standing of the archaeological process? Whether it is
the work of Latour (2005) on ‘Re-assembling the
Social’ or the ideas of Deleuze and Guattari (Deleuze,
2004) and their influence on DeLanda (2006) and
Bennett (2009), does the social theoretical discussion
of assemblage throw light on the Çatalhöyük research
experience?
What are the inflections of meaning that are given

to ‘assemblage’ in this social theoretical debate?
According to DeLanda (2006), assemblages refer to
heterogeneous entities that are not holistic. Assem-
blages come about historically and have both
stabilizing and destabilizing components (that he calls
territorialization and deterritorialization). The focus in
DeLanda’s assemblage theory is not on essential

© European Association of Archaeologists 2015



categories like city or government or person, but on
their emergence in specific historical circumstances
and on their maintenance. For Marcus & Saka (2006:
101), ‘assemblage … permits the researcher to speak of
emergence, heterogeneity, the decentred and the
ephemeral in nonetheless ordered social life’. The com-
ponents of assemblage described by Bennett (2005) are
as follows. Assemblage is (1) an ad hoc grouping that
comes about historically. (2) Its coherence co-exists
with internal counter energies. (3) Assemblage is a web
that is uneven and power is differentially distributed.
(4) It is not governed by a central power. (5) Assem-
blage is heterogeneous, made up of different types of
actants, human and non-human.

ASSEMBLING ÇATALHÖYÜK

To explore whether these notions of assemblage apply
to the research conducted at Çatalhöyük, the project’s
working practices need to be explained (Hodder,
2000). As in any large archaeological project, there are
a lot of different specialisms. There are one hundred
and sixty people currently working on the team—
dividable into excavation teams and pods, and there
are laboratories in which thirty-six specialisms work
(listed in Figure 1). The team members in these
different specialisms are brought into conjunction
through working together on site, through the ‘priority
tours’ where lab members choose priority units
together with the excavation pods every second day,
through use of a common data base, through writing
together in themed volumes, through social events and
venues on site, and in some cases through reading
each other’s online diaries etc. Within these inter-
actions there are lots of tensions. For example, a major

tension has been described elsewhere (Hamilton, 2000)
between excavators and lab teams. And there are also
fault lines between those specialists more based in the
natural sciences and those more engaged in cultural
data—I have described elsewhere the ways these differ-
ent specialisms work (Hodder, 1999).
While I as Director make decisions about team

membership, and have made major changes to the
team on two occasions over the twenty years of the
project, and while some will argue that I am a tyranni-
cal and despotic director, the overall research structure
is in my view quite flat. There are overall research
questions—such as the overarching statement that the
project aims to place the art and symbolism within its
full environmental, economic, and social context. There
has been an overall shift through time from the study of
individual houses and depositional processes to the
study of the settlement’s social geography. But I as
Director play a small or remote part in many research
groupings, and a wide range of specific questions have
also been asked by different team members, often
related to the different profiles and interests of funding
bodies. Figure 2 shows the main research interests of
different funding bodies that have supported the project
over recent years. The research goals do not coincide.
By working with these different funding bodies, team
members have been pulled in different directions. So,
for example, the Templeton Foundation that focuses
on religion has drawn in Lynn Meskell and myself
on symbolism, Carrie Nakamura on placed deposits,
and Lori Hager on the interpretation of a particular
burial. Funding from the Thiel Foundation and Imita-
tio focuses on the relationships between real and
symbolic violence and has drawn in bioarchaeologist
Chris Knusel regarding evidence of violence on human
bodies, groundstone specialist Christina Tsoraki to
explore the role of mace heads, and the chipped stone
team regarding the function of bifacially flaked points
and daggers. National Science Foundation funding was
obtained by Kathy Twiss and Amy Bogaard for faunal
and botanical studies relating to the question of econ-
omic integration and cultural survival at Çatalhöyük.
Another group has written about the issue of burning in
B52 and whether the fire was caused intentionally or
was an accident—this issue has brought in Kathy Twiss
and Nerissa Russell from faunal the laboratory, Amy
Bogaard and Mike Charles from the botanical labora-
tory, members of the excavation team including
Shahina Farid, Tristan Carter from the chipped stone
lab, Nurcan Yalman from pottery and Mira Stevanović
from architecture. There are many other examples
documented in our themed volumes and in this new
volume, sometimes related to funding opportunities,
but often just resulting from shared fascination with
sets of data that people come to notice fit together or
that create interpretive puzzles or problems. The

Figure 1. The main groupings of scientific specialists working
on the material excavated from Çatalhöyük.
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network that put together the ‘house foundation’ paper
for this volume (chapter 8) is shown in Figure 3. A
fuller account of these networks and a more adequate
description of their working are provided by Mickel
and Meeks in chapter 3.
It sometimes seems that if up to four to six types of

data can be assembled by these groups in such a way
that they align and give the same answer, the interpret-
ation appears robust and persuasive. These groups with
more fits are more likely to persuade other groups in the
team and beyond. A good example is the evidence for
increased mobility in the upper levels of the East
Mound, as discussed in this volume by Sadvari et al.
(chapter 12). The evidence for increased mobility is
based on at least seven strands of evidence—the cross-
sectional geometry of human femurs, Phragmites
encroachment near the site (indicating people had to

travel farther from the site), pottery production that
increasingly used non-local clays, sheep isotope data
suggesting wider use of the environment including C4
plants, obsidian data indicating the use of sources in
eastern Anatolia, beads and groundstone items pro-
duced from a wider range of distant sources. It seems
that strong arguments can be made by boot-strapping
different types of data so as to assemble a coherent and
persuasive argument. But it should be noted that each
one of these types of data could be interpreted differ-
ently. For example, the use of more distant pottery,
groundstone, and obsidian sources may have nothing to
do with increased travel across the landscape but could
result from exchange. Each individual strand of evi-
dence is interpreted in relation to the other strands,
even if they are quite weak, such as the only marginally
statistically significant results on the cross-sectional

Figure 2. Overlaps between the research interests of the different funders at Çatalhöyük.

Figure 3. Specialist groups and their research networks.
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geometry of human femurs. The idea of boot-strapping
or assembling seems appropriate. A theory is produced
in the pulling together of different types of data as
things are made to cohere. Assembling is an active
process that is relational. Everything depends on every-
thing else. In this case, if cross-sectional geometry had
shown that human femurs showed less mobility over
time, the artefact sourcing data could be re-interpreted
in terms of exchange rather than movement.
Sometimes the coming together and assembling

into a coherent argument does not work for long—
and the project has been going long enough to see the
rise and demise of certain theories. Earlier reconstruc-
tions of the environment around the site by Neil
Roberts and Arlene Rosen had envisaged sufficiently
wet conditions that agricultural fields would have been
located 12–13 km to the south on drier terraces
(Roberts & Rosen, 2009). This reconstruction was
based on sedimentological and dating studies of cores
taken around the site by Neil Roberts and his team,
and on studies of phytoliths by Arlene Rosen that
suggested that crops had grown in a dryland environ-
ment. New more intensive coring work (by Chris
Doherty and Mike Charles), however, has suggested
that Çatalhöyük was situated in an undulating and
diverse environment, in a marl hollow rather than on
a local rise in topography (Charles et al., 2014). A
fragmented mosaic is envisaged with higher hum-
mocks interspersed with connecting water channels.
Within this diverse environment both wetland and
dryland resources were exploited and at least some
fields could have been near the site. This new hypoth-
esis is based on strontium isotope studies of plants
found at the site, on arable weed taxa found in the
archaeobotanical assemblage, on studies of seeds in
sheep dung, on faunal remains composition, on
oxygen isotope and dental microwear studies of sheep
and on studies of larger samples of phytoliths (by Phi-
lippa Ryan). Thus at least eight strands of data seem
to come together to make a strong new argument. But
it is also undoubtedly the case that the team has come
to accept this new hypothesis as making more sense in
relation to wider expectations. There was a worry that
it just did not make sense to have fields far away from
the site, and there is strong within-group peer support
for a more usual scenario that also fits with previous
publications by current team members. It should be
noted that Neil Roberts argues that at least some of
the new identifications and reinterpretations made by
the current team are mistaken and that aspects at least
of the old model should be retained. In the end it
seems that even the identification of a ‘back swamp
clay’ is an interpretation that can be contested and
re-interpreted in relation to other data.
There are many other examples of ideas that have

emerged informally among team members. For

example, early on we started using the very unhelpful
and ill-defined term ‘dirty floors’ to describe a type of
floor we saw in the southern parts of main rooms in
houses. This was initially just a short-hand that circu-
lated in the group to describe a difference between
clean and dirty that we noticed. But it became hardened
and has even now entered the literature with elaborate
definitions and numerous analyses and studies that
quantify and demonstrate the difference (Hodder &
Cessford, 2004). The notion that there are different
types of midden emerged in the same way. The idea of
history houses suddenly emerged in a Templeton
seminar in the seminar room on site (Hodder & Pels,
2010) and has grown to dominate our research even
though the category remains elusive and unclear. In all
these examples we see ideas emerging within various
forms of network—whether ad hoc and informal or
funded and ‘official’; the ideas either grow or die in the
networks. The networks often have social components,
based on peer groups that like working together or see
strategic advantage in working together, but they also
derive their coherence from different and multiple
strands of data that seem to align.
A recent example of a piece of data that did not

initially seem to fit is the work of Marin Pilloud based
on using teeth measurements as proxies for genetic dis-
tance between the bodies buried together within the
same house (Pilloud & Larsen, 2011). We had all
rather taken it for granted that those buried in a house
or history house were from the same genetically related
‘family’ in some sense, however large that group might
be. But Pilloud showed that those buried within a
house were no more linked genetically than any two
individuals in the population as a whole. She and
Larsen have thus talked of practical rather than biologi-
cal kin making up those buried beneath a house. This
idea was immediately seized upon by those such as
Bloch (2010) and other members of a group of Temple-
ton funded scholars as proving that Çatalhöyük was
indeed a ‘house society’. For the rest of us on the team,
there has been a more skeptical response, but team
members can be observed trying to find ways of align-
ing their data with these new results. People are asking
whether their specialist data can be re-interpreted in
terms of the proxy-genetic information. They ask ‘if
this is true, then what follows in terms of ‘my’ data or
ideas? Can I assemble a fit here?’
So in the end the theories that endure are those

that fit within the group or some sub-group within
the team (see chapter 3), fit the data, and fit within
wider theorizing. But the process is always an active
one as individual strands of data are re-evaluated and
re-interpreted in relation to other strands.
As project participants come to Çatalhöyük, they

seek to interpret the site from the standpoint of their
own previous experience and theories. A similar

10 Assembling Çatalhöyük



process applies to documentary and film makers, artists,
and tourists. Mellaart’s interpretations were influenced
by the lens of the archaeology of dynastic Egypt in
which he had been trained; I have interpreted it
through the lens of prehistoric Europe and my own eth-
noarchaeology in East Africa; Ruth Tringham and
Mirjana Stevanović (Tringham & Stevanović, 2012)
brought the idea of the intentional burning of Neolithic
houses from the Balkans. Chris Knüsel is a new
member of the human remains team who wants to
question the absence of violence that has come to be
accepted at Çatalhöyük, at least partly because he has
previously worked on this topic (Armit et al., 2006),
and recently Barbara Mills has interpreted the site in
terms of her knowledge of American southwest
Puebloan societies—to great effect (Mills, 2014).
But as people work at the site over time, they adjust

their perspectives derived from external sources in
relation to the contextual data. But they do this in
complex, overlapping alliances that involve other speci-
alisms and people and various forms of data and
technique. While there is a continual process of
hypothesis making, the main way that ideas are gener-
ated and accepted is through various types of networks
of researchers and data. These informal, formal, ad
hoc, and strategic networks and alliances actively
assemble data and try things out. They see if some new
idea or piece of data can be used to re-interpret their
own specialist information. They seek out new corings,
new isotope data, new measurements that might add to
or undermine preliminary ideas based on other data or
outside theories. It is a continual bustling and jostling.

CONCLUSION

Within philosophy and social theory, the term assem-
blage is often used, as a result of the work of authors
such as Deleuze and Guattari, DeLanda and Bennett
to refer to the contingent ways in which juxtapositions
of usually separated elements lead to the emergence of
new knowledge. At Çatalhöyük all of Bennett’s com-
ponents of assemblage are present. Collaboration
between usually separated specialisms has produced
contingent alliances and co-workings that easily trans-
form. The arguments that emerge do not come about
solely from the top-down testing of hypotheses and
expectations worked out before-hand; rather the argu-
ments emerge through the process of interlacing
and braiding across and between domains within eva-
nescent networks of various types. These assembling
operations can lead to dissonance as the different
types of data are shown to be misaligned, or they can
lead to strong and robust arguments as four or more
different types of data are assembled that fit together

and as a community of scholars comes to take them
on board and see them as useful within wider net-
works. But it is important to add to wider theoretical
debates about assemblage that the assembling process
is an active one that involves seeking new data and
re-interpreting data in relation to other data. The
process is entirely relational and contextual, returning
us to the original archaeological definition of assem-
blage. It is also an active and intentional process of
assembling—we are not just finding fits in multiple
strands of data but also making and assembling them
into new assemblages.
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CHAPTER 2

Representing the Archaeological Process
at Çatalhöyük in a Living Archive

CLAUDIA ENGEL AND KARL GROSSNER

BACKGROUND

Research at the nine thousand year old Neolithic
settlement of Çatalhöyük in central Turkey has
pioneered the implementation of a reflexive approach
to archaeological practice, known as post-processual
archaeology, in which information is permanently open
to re-interpretation by both scholars and the public
(Hodder, 2000). According to Hodder, who has been
directing the excavations on this site since 1993 ‘post
processual approaches focus on interpretation, multivo-
cality, meaning, agency, history’ (Hodder, 1999: 12),
resulting in ‘a diversity of views […] espoused with no
singular and unified perspective imposed on the disci-
pline’ (Hodder, 1999: 5).
Reflexive archaeological method acknowledges that

the archaeological discipline itself, including the scho-
lars, their methods, and tools, influences the resulting
images of the past. Archaeology does not produce
objective facts; rather, different researchers and com-
munities will produce different interpretations, some
of which may appear to fit the data better than others.
In the Çatalhöyük project,

…reflexivity is defined as an examination of the effects
of archaeological assumptions and actions on the
different communities involved in an archaeological
process, including participants in the project as well as
other archaeologists and non-archaeological commu-
nities […] The individual excavator is emphasized as
playing an important role in forming the interpret-
ations, and the goal is to record this subjective
trait. The field methods are, therefore, aimed at
documenting what may influence the archaeological
interpretations (e.g. the preconceptions and assump-
tions of the excavating staff). (Berggren, 2014a)

Research at Çatalhöyük is emphasized as playing
an important role in forming the interpretations. The
ongoing series of decisions during the excavation—
responding to circumstances as they arise—are based
on subsequent assumptions and new questions arising
from continuous interpretation and re-interpretation.
Furthermore, it is considered imperative to bring
transparency to those processes.

The implementation of the reflexive approach at
Çatalhöyük has been outlined in detail by Hodder
(1997, 1999, 2000) and includes the following: facili-
tated interaction between the excavators and the
specialists, (e.g. collaborative decisions about research
priorities); improved ‘fast track’ contextualization of
finds through immediate availability of lab results for
the excavators to help determine excavation strategies;
video documentation of excavations; a central database
—accessible to all team members—to integrate dis-
persed data collections; a ‘digital diary’ for excavators to
reflect on their daily excavation process and contextua-
lize the database records; and public access to the
database. In 1993, when just over six hundred websites
existed globally1, Çatalhöyük became the first exca-
vation to make its records available via the Web (www.
catalhoyuk.com) and to invite public comment.
This chapter reports on how technological advances

have been incorporated into the digital data manage-
ment at Çatalhöyük with the ultimate goal to support
an inter-disciplinary process of assembling data into
arguments on the basis of multiple lines of evidence.
We describe the database infrastructure at Çatalhöyük
and how it currently supports reflective practice. We
then lay out our vision of an interactive archive, com-
ponents of a web application and a radically re-designed
data store we are currently developing in collaboration
with Hodder. This ‘living archive’ leverages recent
technological innovations in geo-visualization and
Linked Open Data (LOP) to support long-term, colla-
borative, multivocal knowledge creation.

THE CURRENT ÇATALHÖYÜK RESEARCH

REPOSITORY

Since the beginning of the project under the director-
ship of Ian Hodder, excavated material has been
meticulously digitally recorded. At Çatalhöyük tech-
nological innovations were constantly explored and
applied for their potential to improve information

1 http://stuff.mit.edu/people/mkgray/net/web-growth-summary.html
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flows between the trenches, labs, and beyond and to
provide new ways of documentation and capturing the
archaeological process. Past innovations include the
implementation of a local computer network on site,
the daily video documentation of the excavation pro-
gress or laboratory work, and the use of hypertext and
virtual reality (e.g. Quicktime-VR).
The current infrastructure of the Çatalhöyük reposi-

tory comprises three major databases (Figure 1). All
tabular data are housed in a standard relational data-
base (Microsoft SQL Server). Multimedia assets are
stored in an instance of a proprietary image database
system (Extensis Portfolio). Both run as services that
can be accessed remotely. Spatial (GIS) data are held
in a stand-alone file geodatabase (ESRI ArcGIS)
without the possibility for remote access2.
Programmed automated procedures, scripts, and

database ‘views’ (dynamic tables created by queries)
function as conduit between the different databases.
This infrastructure allows to serve images and a subset
of tabular data to the public project website, to
augment the GIS footprints for excavation units, fea-
tures, buildings, spaces, areas, and occasionally, special
finds (termed ‘X-finds’) with information from the
central database, and to make photographs and images
available to be viewed together with records from the
central database tables.
The Çatalhöyük team includes a GIS specialist,

responsible for entering and querying spatial data as
well as producing cartography, and a Multimedia
specialist who manages upload and retrieval of multi-
media assets.

Data entry into the tables of the central database is
performed by the Excavation and Specialist Teams
through dozens of team-specific forms. The forms are
highly customized desktop interfaces built with
Microsoft Access and Visual Basic (hereafter, Access).
The tables can be queried within a separate generic
Access interface that exposes many of the over six
hundred tables of the system. A limited web browsing
capability is open to the public via the project website.

Centralization of excavation and specialist
team data

The central relational database system is a pillar of the
Çatalhöyük project. It has served as one of the funda-
mental key resources for archaeological research and
analysis by hundreds of project members for the last
decade. Its content consists of formal textual and
numeric records in a set of ‘excavation’ tables and
additional sets of ‘specialist’ tables maintained by each
of the thirteen current specialist teams. Excavation
and specialist tables are joined by virtue of the single
context recording method: excavation units have
unique IDs that are the central organizing principle
for all data; all data relate to units.
The design of the current system began in 2004,

when the process of artefact recording at Çatalhöyük
underwent major revision. A multitude of stand-alone
databases and spreadsheets that lived on the team
members’ desktop computers were migrated to a cen-
tralized system that would allow sharing of data among
all researchers working at the excavation (Ridge &
May, 2004; Jones, 2012a). The new system was

Figure 1. Database infrastructure.

2 Efforts are currently under way to migrate the spatial data to an ArcSDE server
to allow for remote access.
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partially implemented and users were trained on site in
2005 (Ridge et al., 2005), then built out further over
the winter months and throughout the 2006 season
(Ridge & Jones, 2006).
In order to make basic data accessible to all team

members while incorporating different recording
methods for particular specialisms over the life of the
project, the design followed a core-specialist paradigm,
resulting in what has been termed a ‘defragmented
recording model’ (Ridge et al., 2005).
Rather than recording basic data for artefacts

through the filter of a specialist’s eye (who might seek
to fit it into a preconceived model), initial entries about,
for example, basic measurements, general descriptions,
and simple classifications, reflect the excavator’s view
as closely as possible. These entries are available for any
specialist. All teams begin recording by entering a unit
description, where they can detail their thoughts on a
unit. They also record team-specific, basic information
about the research object, such as its measurements,
weight, and condition. A core set of tables holds this
inventory level data (‘core data’), accessible and compre-
hensible to non-specialists. This practice is reflected in
the database with table name suffixes, such as _basic or
_level_one.
Recording then branches off into detailed informa-

tion: data resulting from more extensive measurement,
analysis, and the further interpretive classification that
occurs when supported by the characteristics of the
artefact (Figure 2). For instance the Faunal team can
determine if an object is cranial or post-cranial and
whether it worked or not. Naming conventions for the
tables that hold information of these ‘interpretive
layers’ in the central database were introduced to help
make their contents more apparent for users’ designing
queries.
As described earlier, each team logs into the data-

base through their own, distinctive interface for data
entry, which is tailored—and continuously adjusted—
to the particular needs of their respective specialism.
Members of the various teams can record completely
different data about the same object, but are not
exposed to interfaces onto the same base excavation
data that are unrelated to their specialism (Ridge et al.,
2005).
With the centralization of the data the need arose

for standardized vocabularies to be used by all teams.
Such sharing of codes and lists of values (LOV; e.g.
for material or colour) between teams could facilitate a
‘common language’ and create the foundation for
more powerful cross-discipline analysis (Ridge et al.,
2005). The Finds register developed at that time
would be instrumental in arriving at such a common
language: ‘The concept of the finds register is to
provide a tracking tool for objects from site (recorded in
the excavation database with the excavators

interpretation) through the finds office (with the finds
officers interpretation) and on with the number allow-
ing tracking to the various lab teams for their
interpretation’ (Jones, 2012b: 13).
Establishing a fixed set of artefact terminologies for

the Finds register was foremost in the data-cleaning
strategy when the centralized system was implemented
(Cassidy, 2006). X-finds are recorded on a daily basis
when they arrive at the Finds office. As the descrip-
tion of the artefacts had been free text, entries and
spellings varied widely and abbreviations were used
freely. ‘For example, “potstand” was frequently entered
as “potterystand” or “potterystant” […] obsidian
became “obs.”, pottery became “pot”, […] comments
such as “weird insecty thing” and “clay blob” were also
fairly common’ (Cassidy, 2006: 336). The Finds entry
form now contains drop-down menus for material
group, material subgroup, and object type, referencing
LOV tables in the central database. There are
twenty-five terms for material group (e.g. Human
Bone, Metal, Phytolith, Plaster), thirty-eight for
material subgroup (e.g. Wood, Textile, Daub, Mud-
brick), and fifty-two for object type (e.g. Fragment,
Hook, Scapula, Sherd).
With considerable foresight, links between the

Finds and specialist tables were created in the data-
base, so that, for example, while viewing a Ground

Figure 2. Diagram showing the defragmented recording model
(following figure 125 in Ridge et al., 2005: 260).
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Stone X-Find in the Finds entry form, one can open
its corresponding record in the Ground Stone entry
form to find additional information provided by the
Ground Stone team3. This link to the specialist table,
along with a link to the data recorded by the exca-
vation team, allows researchers to follow an artefact
through all stages of its study: from the trench to the
Finds office and on to specialists’ labs. During this
journey, the interpretation of the same object may
differ, of course. For example, an excavator may believe
an artefact to be a bone, but it may be identified as a
clay object by the Finds officer. Once in the hand of the
specialist, it may be determined a clay figurine.
The centralization of the data tables afforded the

ability to create ‘views’ on the central database that
span specialisms, teams, and areas. Views are dynamic
tables based on queries in Access terms that are auto-
matically updated and respond to any changes in the
content of the tables their query is based on. Like
virtual windows that let users look at selected data
from one or more tables, they allow users to group
materially unrelated artefacts by interpretative category
and run customized cross-table queries tailored to
specialist requirements. For example, ‘team members
interested in Building Materials can link from a
feature to related units, find the heavy residue data for
those units, and tie it together with the relevant diary
entries’ (Ridge et al., 2005: 264). Naming conventions
for the tables in the central database were introduced
to help make their contents more apparent for users’
designing queries. An additional Access interface was
provided to help team members create effective
queries and save them for future use.
Finally, centralization of the excavation and special-

ist data in a database server also allowed direct access
to its content from other databases (for example, GIS)
or applications4. Potential application connectivity
originally envisioned was to the project website, GIS,
Excel, FileMaker, SPSS, student portfolios, and more
(Ridge et al., 2005).
In the years following this major re-structuring,

responsibility for the Çatalhöyük system has passed
through the hands of several database developers.
Nevertheless, it has undergone continuous develop-
ment, including improvements to the usability of the
interfaces, the introduction of further data integrity
checks, and cleaning of data. In 2006 a new interface
to the central database was made available through the
public website, and during 2006 and 2007 a mechan-
ism for exchanging metadata between the multimedia
server and the database server was implemented, so

images can be directly linked and viewed from their
related records (Ridge & Jones, 2006; Jones, 2007). In
2013 the central database was migrated to a new and
upgraded server machine, with no modification to
users’ usual direct interaction with the data.
Numerous references to adjustments and additions

to the data recording interfaces can be found in the
annual archive reports. These reflect the dynamic
nature of the system, which constantly responds to the
changing recording requirements motivated by new
team leadership, changing recording priorities and
new analysis practices. However, none of these rep-
resent any radical changes, so the current system still
reflects fundamentally the design principles introduced
in 2004.

Spatial data, multimedia, and texts

The spatial database mainly contains footprints of
buildings, spaces, and units. It also holds a remarkable
set of detailed representations of nearly four hundred
human skeletons. Tabular attribute data from the
central relational database are brought into the GIS
database by connecting to a set of specially designed
views. Access to spatial data is presently only possible
using desktop client software (ESRI ArcGIS). In
2013, digital tablets were introduced for digital
archaeological recording directly in the trench (Taylor
& Issavi, 2013). The project was expanded to the
entire excavation team during the 2014 season (Issavi
& Taylor, 2014). Because the GIS database is self-
contained, copies can be carried around on tablet
computers, allowing digital images and spatial foot-
prints of excavated features to be entered at the trench
directly into the GIS database, thus forgoing paper
forms.
During the field season of 2010 a group of research-

ers began constructing 3D models of the excavation
using laser scanning, computer vision, photogram-
metry, and feature tracking. The impressive results of
this work are dramatically enhancing the spatial visual-
ization of the site (Forte et al., 2012; Forte, 2014; also
this volume, chapter 4). Due to the novelty of this
approach an integration of 3D models into the existing
infrastructure and digital workflows has not yet been
attempted.
The majority of digital photography and video are

managed on a dedicated multimedia server. The server
includes a web service (NetPublish) that provides
users access to files in the multimedia catalogues
through a password-protected web page. NetPublish
also serves imagery to the Çatalhöyük website. Images
are also linked to the Conservation team’s Access
interface and site photos from the multimedia server

3 References to the respective specialist core tables need to be entered manually
and have not been recorded systematically.
4 This requires the databases and applications to comply with the ODBC (Open
Database Connectivity) standard and an ODBC driver that translates between
the different systems.
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are linked to the main Excavation Access interface via
a button on each screen. A smaller portion of the mul-
timedia assets are still stored on the file system and
are not part of the database backend infrastructure. A
subset of all recorded videos is stored on the web
server machine and directly linked into the website. In
the past, hand-drawn site sketches from unit sheets
and the daily sketches that accompany the diary
entries (see below) were scanned and uploaded to a
folder on the file system. The tablet recording system
rolled out in 2014 allows now to create site sketches
digitally directly in a GIS-specific file format5 that can
be copied into the GIS database by the end of the
day. Daily sketches are now drawn digitally on a
photograph taken with the tablet camera and manually
uploaded to the file system (Berggren, 2014b).
The most extensive free-text documents that reside

in the current Çatalhöyük database are the diaries. They
perhaps are most immediately linked to a reflexive
practice. Since 1997 researchers at Çatalhöyük have
been entering comments about the daily experiences in
the main database via an Access entry form. During
the 2012 and 2013 seasons we implemented changes in
the diary tables and entry form to encourage a deeper
involvement in the reflexive methodology. We added
the ability to reply to a post, to view recent posts of
other contributors, and to tag posts. We also added a
prompt to convey expectations and objectives for posts
in the diary form (Mickel, 2013). However this effort
to mimic elements of a web blog was severely limited
in its implementation by the software and existing
data models (Berggren, 2013).
A daily sketch, consisting of an annotated photo-

graph, serves as visual component of the diary.
Although implemented in 2007 (Jones, 2007), it did
not become part of the daily documentation routine
for all excavators until 2013. Since digital images
cannot be handled as objects by the existing database,
only metadata about the sketch (file name, location on
the file system, unit number, etc.) are entered into the
database and can be searched by unit or feature
number (Berggren, 2013).
Over the decades, researchers at Çatalhöyük have

produced a wealth of publications in academic journals
and books, including a series of monographs from
the British Institute of Archaeology, that make use
of the data archive in their analyses. In addition, an
unknown number of secondary data and tables—
stored at unknown locations—has been derived from
the original material in the central database. The
annual Çatalhöyük Archive Reports can be retrieved
as pdf files from the project website, but they are not
linked into the database. Thus, a considerable amount
of research material exists that, while building on the

contents of the central database, is not connected with
the original data.
A notable exception is the final report on the exca-

vations at the northern end of the East Mound
directed by Ruth Tringham (Tringham & Stevanović,
2012). The publication is mirrored by an online
version6, a ‘Digital Multigraph’, which links original
data, multimedia materials, analysis, and interpret-
ations to the contents held in the printed edition in
an open access, sharable platform.

CHALLENGES

The major re-design of 2004 and 2005 described
above and the ongoing development over a twenty-
year span have mainly focused on the most immediate
needs in coping with the amount of data produced at
the field site and in the specialist labs during the field
seasons. The current system is tuned primarily to
putting data in rather than getting it out. There are
currently eighteen data entry interfaces and just one
query interface.
It is still rather cumbersome for the researcher to

make use of the wealth of data held in the databases,
which hampers analysis and particularly multidisci-
plinary work. The single query interface is not easy to
use. For example, discovering all the grave goods
associated with a particular burial is challenging at
best. According to one of the former database develo-
pers, ‘there are many times where I’ve admitted I
would have to think and probably write some code to
achieve the complicated result’ (Jones, 2012a: 5).
In order to perform complex searches, researchers

need familiarity with the Access software approach to
constructing queries and deep knowledge of the avail-
able tables and attributes. At the backend, data are
still more or less ‘silo-ed’ in fourteen sets7 of mostly
material-based team specialist tables. Each set of
tables has distinctive field attributes and distinctive
approaches to schema normalization. Specialist teams
typically use specific code values, and looking up the
meaning of those values poses an additional hurdle
when constructing a query. It would require several
queries into different databases to combine a
geo-referenced outline of a building with imagery of
its floor or walls and information about faunal or
human remains in that building. One-to-many table
relationships, which typically occur in normalized
relational databases, contribute to the complexity of
queries. For example, if a space has multiple associated

5 ESRI shapefiles.

6 http://lasthouseonthehill.org
7 These are Archaeobotany, Ceramics, Chipped Stone, Clay, Faunal, Figurines,
Ground Stone, Human Remains, Heavy Residue, Lithic, Microfauna, Phytolith,
Shell, and Finds.
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units, a query joining the unit table with the space table
would result in as many repeating rows for the space
as it has units. Researchers might prefer in this case to
have a single row aggregating units in a computed
array, but such queries require an uncommon level of
expertise in the underlying query language (SQL).
Additionally, as discussed above, several other databases
hold important components of the research data that
cannot be integrated easily, or they exist even outside
any repository. Recently Mazzucato (2013) published
a remarkably extensive, systematic overview and analysis
of the wide corpus of the database, including spatial
data, which demonstrates the potential of this resource
if these obstacles can be overcome.
While the technology infrastructure of Çatalhöyük

evolved along with the data, ever-changing specialist
requirements, and the increasing number of different
data types that needed to be accommodated, completely
new technologies have emerged, which revolutionize
the ways research data can be organized, stored, and
analysed.

A LIVING ARCHIVE VISION

The Çatalhöyük Living Archive8 was conceived in
2014 with two closely related goals: first, to ensure
that Çatalhöyük data remain accessible and useful well
beyond the duration of the excavation activity and
second, to enhance and extend system functionality
for current researchers, while honouring the project’s
history of practising reflexive archaeology. Excavation
at the Çatalhöyük site will end after the summer field
season of 2016, and analysis and data entry will con-
tinue through December 2017. At that time, a
considerable volume of digital material will need to be
archived as a permanent record of the project’s activity
and outcomes over a twenty-five year period.
Whereas traditional archaeological archives preserve

downloadable copies of databases and associated files
along with searchable metadata, a living archive will
make the data itself directly accessible for the foresee-
able future, in a sophisticated interface that permits
both simple annotation and the creation of new ana-
lytic interpretive ‘layers’. To support interpretative
arguments, researchers will be able to reference
specific sets of records in the database, such that
others may view them along with relevant spatial and/
or statistical visualizations. For example, one might
find evidence supporting assertions that ‘a clay
cooking ball is actually a sling shot, or a house actually
a shrine, or that not climate change but social tensions
caused the abandonment of the settlement’ (Hodder,
2014 personal comm.).

A PILOT PROJECT

The Çatalhöyük Living Archive project has
re-organized and published a significant proportion of
the project’s tabular records as LOD, and has built a
distinctive web application providing new ways of
viewing and analysing evidence. The design objectives
for the web application were to (1) facilitate the
re-interpretation of objects and re-assembling of their
contexts at multiple scales; (2) allow presentation of
such evidence in supporting new arguments from mul-
tiple voices; and (3) incorporate new interpretations as
annotations upon the data store itself. In a third
segment of the project, researchers developed a new
network dataset and visualizations documenting and
analysing team membership and knowledge pro-
duction over the more than two decades of excavation
and research. That work is presented in detail else-
where in this volume (Mickel & Meeks, chapter 3).

Linked (open) data

Our approach to meeting the two project goals of per-
manent accessibility and improved capability for
queries and visualization builds on two relatively new
paradigms for extending the World Wide Web—the
Semantic Web and Linked Data (LD). These closely
related initiatives provide conceptual frames and tech-
nologies for connecting not only documents (web
pages), but also structured information within docu-
ments and within publicly accessible triple stores.
They are enabling new ways to find, share, re-use and
combine information.
The Semantic Web is a global collaborative initiative,

led by the W3C Consortium, that introduced the
notion of tagging data within web pages such that the
semantics of the data is machine readable and therefore
linkable with data in other web pages. The model
adopted for that tagging is the Resource Descrip-
tion Framework (RDF), which has a core structure of
statements in a ‘triple’ form of <subject>,<predicate>,
<object>. When extended with the RDF Schema, the
model allows the embedding of a relatively simple com-
putational ontology within the data itself, structuring
and codifying assertions about the concepts, relation-
ships, and constraints pertaining to it. This permits the
semantics (i.e. the meaning) of data to ‘accompany’ it in
a computational format, helping people and their
machine agents manipulate, interpret, and integrate it.
More expressive formalizations, such as the Web Ontol-
ogy Language (OWL), build upon the RDF model.
Linked Data, a term coined in 2006 by W3C direc-

tor Tim Berners–Lee, refers to guidelines for web data
publication that prescribe the use of standards8 http://catalhoyuk.stanford.edu
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including RDF and SPARQL9. The other so-called
‘rules’ of LD publication are as follows: using unique
Uniform Resource Identifiers (URIs) to denote things;
using the HTTP web protocol as a means for
de-referencing URIs; and including links to related
things in your data. LOD is LD made freely available;
in principle, LD could be behind a pay-wall; in prac-
tice virtually all LD are open.

Çatalhöyük in the LD cloud

We have published a sizable quantity of tabular
records now held in the core Çatalhöyük relational
database to an RDF triple-store (OpenRDF Sesame)
accessible via a SPARQL endpoint. In this way, pro-
ducts of Çatalhöyük research have been added to the
LOP cloud. These roughly 2.3 million triples describe
some basic attributes of approximately 250,000 finds
and their containing units, spaces, features, buildings,
and areas. The classes of finds published so far include
Human Remains, Faunal Bones and Artefacts, Micro-
fauna, Ground Stone, Figurines, and Chipped Stone.
Those tables holding more detailed measures and
reflecting refined classifications for these finds—the
‘interpretive layers’ defined in our earlier description of
the reflexive modelling strategy—are not yet exposed
within this framework. Discussions concerning publi-
cation embargoes are under way.
Data have been published referencing RDF, RDF-S,

OWL, and SKOS ontologies, with all current Çatal-
höyük classes, relations, and vocabularies intact. In a
future phase, all Çatalhöyük data will be re-organized
according to one or both of two experimental archaeo-
logical ontologies in development elsewhere, CRM-
EH and CRMarchaeo10. Publication of data in the
context of a formal ontology will to an even greater
extent help people and their machine agents manip-
ulate, interpret, and integrate Çatalhöyük data with
other computer applications and data stores.
Some Çatalhöyük data have also been made avail-

able via a pilot RESTful API in GeoJSON format11,
providing another means for integration and annota-
tion. For example, the URI ‘http://catalhoyuk.stanford
.edu/api/units/bldg/89’ entered manually into a

browser or sent programmatically within software,
returns basic data and spatial footprints for the
twenty-nine units contained within Building 89.

PROTOTYPE WEB APPLICATION

Development of the Living Archive application began
with an analysis of the existing database, followed by
the creation of a new and experimental partial copy.
After soliciting ideas for functionality from team
members, we designed and built a web interface for
exploring many of them (Figure 3). These efforts and
interim results are described briefly below.

Database study and re-organization

Over three hundred tables from the post-2013 field
season SQL Server database were imported into a new
PostgreSQL/PostGIS database for experimental
re-configuration. PostGIS is a set of add-on libraries
for the open-source PostgreSQL that provide
advanced OGC12–compatible spatial functions. This
enabled the conversion and import of a copy of the
project GIS database as well, and a close coupling of
spatial data with all attribute data for both finds and
their spatial containers within the site: units, features,
spaces, buildings, and areas. The generic local metric
grid coordinate system of the existing GIS ([[0, 0],
[1200, 1200]]) was converted to geographic coordi-
nates (latitude, longitude) for mapping in ‘real-world’
context.
A detailed study was made of the elaborate Çatal-

höyük encoding system incorporated in dozens of
LOV tables, with the goal of understanding the data-
base schema as the working ontology of the domain—
the entity classes, sub-classes (or types) and relation-
ships represented—and the degree to which formal
relationships are made explicit in the schema.
Although a number of controlled vocabularies are in
effect, a substantial amount of classification infor-
mation is held in free-text fields. It is also the case
that each team has its own set of vocabularies, which,
if harmonized or mapped to a central standard, would
facilitate much richer cross-team querying than is
currently possible. Remedying this was outside of
the pilot scope, but the data modelling challenges
are now well understood and will be addressed in the
next phase.
Some experimental transformations were in scope

for this phase, namely the de-normalization, or ‘gra-
phification’ of a subset of data, to better support

9 A recursive acronym standing for SPARQL Protocol and RDF Query
Language. A SPARQL endpoint is a URI for a web service that interprets
SPARQL queries against a triple-store.
10 CRM-EH (Conceptual Reference Model-English Heritage), developed by the
Hypermedia Research Unit at University of South Wales (http://hypermedia.
research.southwales.ac.uk/resources/crm/), is an archaeological extension of the
CIDOC–CRM ontology (ISO 21127:2006; http://www.cidoc-crm.org/).
CRMarchaeo is a related research effort at the FORTH Institute of Computer
Science.
11 In this case, a web service (Representational State Transfer; Application Pro-
gramming Interface) that answers queries formatted as URIs via the HTTP web
protocol, returning records with spatial footprints and some attributes in
GeoJSON format.

12 Open Geospatial Consortium, the principal standards framework for geospatial
data.
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queries in the new web interface, and to facilitate pub-
lication of data in RDF triple form. A new set of
tables were generated for areas, buildings, spaces, fea-
tures, units, and X-finds, aggregating information
from LOV tables, or merging related fields (such as
spatial footprints) previously joined in queries—effec-
tively a new set of views on the database that simplify
the scripted generation of RDF. A related step taken
was creating a unified Finds table which joins basic
attributes from records found only in separate team-
specific tables. One self-imposed challenge at this
stage was populating some of the data grids in the
pilot web application from an RDF triple-store, in
order to test the feasibility of a complete conversion
from the relational model in the future archive, and
to simulate the future linking of data from other
sources.

Multimodal discovery

The new web interface facilitates discovery of patterns
and processes by making the spatial and temporal
dimensions of data more explicit and manipulable.
Familiar browse and search functionality is extended
with a map showing objects in their spatial context,

and three interactive timelines that can be used to
filter the map and data grids for deposition level, exca-
vation year, and building occupation phase. Queries
for features, object types, and materials can be made
on spatial, temporal, and textual dimensions, as well
as the classifications found in team-specific controlled
vocabularies. Depending on the object type, query
results might include tables, spatial footprints and
point locations, diary entries, spatially tagged articles
from the archive reports, photographs, video, and 3D
models.
The principal sections of the web application group

functionality for (1) building-centred browsing; (2)
site-wide browsing; and (3) site-wide search. Browsing
is accomplished with sortable data grids for units,
X-finds, and features. The selection of one or more
rows displays a spatial footprint (for units and fea-
tures) or a marker (for X-finds) on the map.
Considerable detail is available for each object, accord-
ing to its type. For example, results can include data
from field recording sheets, photos, videos, diary
entries, related technical reports, heavy residue
sampling data, summary visualizations of finds per
spatial entity, and so on (Figure 4). In many cases,
results can be filtered temporally by means of the
three interactive timelines.

Figure 3. The Çatalhöyük Living Archive web application (http://catalhoyuk.stanford.edu).
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Two kinds of site-wide search have been proto-
typed: searches against individual tables within the
central database, and searches against the RDF
triple-store (Figure 5).

Cross-disciplinary analysis

With the conversion of data into a graph model, we
are making it easier for researchers to broaden queries

across all tables, thus facilitating cross-disciplinary
analysis. One outstanding challenge is completing the
development of a classification system that harmonizes
vocabularies. Terms used for the same or similar
materials or object types by specialists with different
backgrounds can vary; queries should be able to locate
records that are semantically related. In the RDF
triple-store we have represented several existing voca-
bularies in the W3C standard SKOS13 format
frequently used in LD implementations. SKOS per-
mits encoding of vocabularies as Concept Collections,

Figure 4. Multimodal search and browse in a spatial-temporal browser, to reconstitute a burial.

Figure 5. Searching both the RDF store (left) and traditional relational database (right).

13 Simple Knowledge Organization System; http://www.w3.org/2004/02/skos/
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with thesaurus-like relations such as broader, narrower,
related, and exactMatch. In the next phase of work,
classification terms with identical or similar meanings
will be mapped to canonical vocabularies for materials
and object types.
To test our experimental graph-based data model,

we developed a set of informal ‘competency questions’
the system should be able to answer relatively easier
than with a relational database.14 Some of these tests
are successfully met in the pilot application (indicated
by *); others will require the full transformation to a
computational ontology undertaken in the next phase
of work:

• Which buildings have baby burials? (*)
• Where are beads, regardless of material (stone, bone,
shell)? (*)

• Which spaces/units have both anthropomorphic fig-
urines and human bones? (*)

• Where are the wall paintings? (*)
• What occupation phases have no oven or hearth? (*)
• Are there any wide-mouthed pots in North Level
G?

• Which midden spaces intersect spatially (x, y) with
earlier or later living spaces?

• What stone or clay objects have been found near
burials, during which deposition phases, and what
are their interpretive categories?

Integration of written works

We have spatially referenced several hundred
technical articles from twenty-one years of Çatalhöyük
Archive Reports (1993–2013), and made many of these
available as relevant description, analysis, and interpret-
ation concerning buildings, spaces, features, and units.
The integration of written interpretive works with
visual representations and tabular data represents a sig-
nificant step towards development of interactive
scholarly works supported by the entire data store. A
topic model was created from the corpus, and used in
the knowledge network analysis mentioned earlier, and
detailed elsewhere in this volume (Mickel & Meeks,
chapter 3). At the next stage of the Living Archive, we
will be able to represent temporally indexed topic ‘sig-
natures’ for areal features of the excavation, including
spaces and buildings.

Widening the spatial scope

Our integration of the central relational database with
the project GIS will also allow broadening the scope
of analyses beyond the immediate spatial extent of the

Çatalhöyük excavation. By converting existing spatial
data from a local coordinate system to a global one,
data can be displayed on ordinary web maps, and con-
textualized further with spatial data developed by
Çatalhöyük researchers and by other projects, provided
it uses a global coordinate system. Çatalhöyük resi-
dents were engaged in trade with surrounding regions,
involving for example obsidian (Carter, 2011), chert
(Nazaroff et al., 2013; Nazaroff et al., 2014) and
mollusk shells (Bar-Yosef Mayer et al., 2010), and the
understanding of source networks is part of Çatal-
höyük research. We anticipate that our approach to
data publication will enable more and better compara-
tive studies including sites elsewhere in Anatolia and
further afield.

Annotating evidence

The pilot web application demonstrates rudimentary
functionality for the recording and sharing of annota-
tions, with an individualized ‘My Collections’ feature.
Registered users are able to save, annotate, and export
collections (query result-sets of interest), which can be
kept private or flagged as public. In the future, anno-
tations of individual records will be possible as well.
Together with collections, these will form a discrete
new layer within the data store, and provide a means
for proposing new or alternate interpretive classifi-
cations. In this way, evidence assembled during the
research process supporting a particular interpretive
argument can easily be made available to others for
evaluation and comment.

CONCLUSION

The Çatalhöyük project team is large and dispersed. It
assembles only once per year over a period of several
weeks, when excavation and recording are a priority
and little time is available for discussions about team-
wide data management and analysis strategies. Over
the years there have been periodic difficulties obtain-
ing the resources necessary for new development,
upgrades, and maintenance on digital systems. Despite
these challenges, Çatalhöyük team leaders and data
system professionals have been consistently innovative
and remarkably successful in integrating digital
methods into research practice.
Technology was considered instrumental in further-

ing the post-processual methodology. As Hodder
predicted: ‘…it is to be expected that in trying to
operationalize these concerns [reflexivity, contextuality,
interactivity, multivocality] in archaeology, the tech-
nologies themselves come to play a central role’
(Hodder, 1997: 7). For the entire duration of the

14 This term is due to Uschold & Gruninger (1996) who describe methods for
evaluation of computational ontologies.
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project, the most innovative tools available have been
employed alongside the research, from the early
launch of a public website to the extensive use of mul-
timedia, and from the implementation of purposefully
designed databases to mobile technologies, 3D scan-
ning, and remote sensing.
Çatalhöyük database systems have made the record-

ing and interpreting processes themselves a part of the
excavation record, particularly within the past ten
years. Layers of interpretation are explicit within the
record, although not yet fully visible or actionable.
The Çatalhöyük Living Archive will ultimately expose
this tiered system fully, for both the researchers within
a given specialism, and—a much harder task—for
multiple audiences outside it.
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CHAPTER 3

Networking the Teams and Texts of
Archaeological Research at Çatalhöyük

ALLISON MICKEL AND ELIJAH MEEKS

INTRODUCTION

Assembling the diverse bodies of data collected over
the twenty years of excavation at Çatalhöyük has
required an equivalent assemblage of researchers repre-
senting wide-ranging disciplinary traditions. The team
has in turn produced a large and varied body of docu-
mentation. Team members are linked to each other by
participating in the research teams together, as well as
by co-authoring excavation records and reports, and
the network produced by these linkages enables the
flow of data and the production of multidisciplinary
knowledge about the past.
In 2013, the authors sought to map out the paths

by which data flow through the collection of research-
ers and records at Çatalhöyük. To do so, we created a
social network displaying Çatalhöyük research partici-
pants, archive reports, and teams as nodes, broken out
by year. Authorship of an archive report connects
individuals to documents, and membership in a team
links people to teams. We analysed the structure of
this social network, in order to investigate how groups
form within the group of researchers at Çatalhöyük
and to suggest how data and interpretations move
through the project. We also applied topic modell-
ing to the corpus of archive reports, as well as diaries,
to identify the presence and movement of ideas
and languages through the network of humans and
texts that enable the production of knowledge at
Çatalhöyük.
Through this analytical approach, we have been

able to discover some individual researchers, teams,
and reports especially productive at connecting differ-
ent kinds of experts in the research process. We have
been able to create a typology of collaboration, and to
develop some measures by which to see which groups
are most dominant and most consistently well-
represented through the years of the project. Our
analysis, furthermore, has emphasized the dynamic
nature of the research network at Çatalhöyük through
time, recognizing that it is constantly shifting and that
these constant changes have an evident impact on
how archaeologists draw conclusions from the data
gathered.

The methods applied here add to a number of
studies on the social interactions, politics, and produc-
tion of knowledge of the Çatalhöyük Research Project
(see Hodder, 1998; Shankland, 1999; Bartu, 2000;
Hamilton, 2000; Tringham & Stevanović, 2000; Zak,
2004; Rountree, 2007), but offer a new insight into the
linkages between research participants, and into how
information flows through this assemblage.We describe
its advantages below, as well as its limitations for
understanding the full range of relationships under-
pinning the collection, circulation, and interpretation
of data and the creation of facts from the archaeologi-
cal record.

SOCIAL DYNAMICS AND NETWORKS IN

ARCHAEOLOGICAL FIELDWORK

Unraveling the social complexity of archaeological pro-
jects is hardly a new pursuit. In 1955, Louis Dupree
published a short, one-page commentary on his ideas
about how archaeological projects create short-lived,
insular ‘cultures’ among the labourers they hire (Dupree,
1955). More recently, intensive studies centred on the
interactions that characterize archaeological research
have emerged as their own discrete field of research.
For example, Gero’s (1996) assessment of the role of
gender in fieldwork and the treatment of archaeologi-
cal evidence represents a critical, early such study,
based on participant observation of excavation at Arroyo
Seco in Argentina. Several edited volumes have been
published, compiling ethnographies of archaeological
practice (e.g. Edgeworth, 2006; Castañeda & Mat-
thews, 2008; Silliman, 2008; Mortensen & Hollowell,
2009). Edgeworth’s (2006) volume, in particular,
includes a number of studies with a goal similar to the
one our network analysis was designed to achieve.
Both Goodwin (2006) and Yarrow (2006) examine
how objects and archaeologists work together to
produce knowledge about the past; Edgeworth’s own
(2003) dissertation accomplishes a similar end, relating
specific dialogues and practices that transform unseen,
underground, unknown things into artefacts which
convey information about the past.
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Many of the ethnographic approaches focused on
understanding the operation of archaeology, among
other studies (e.g. McDavid, 2002; Moser et al., 2002;
Gallivan et al., 2011; Atalay, 2012), often evaluate the
degree of collaboration that has successfully occurred
between archaeologists and non-archaeologists. In our
network analysis of the team at Çatalhöyük, we do not
take into account local residents or members of the
public, but a chief priority of our analysis is to sys-
tematically identify the evidence for collaboration
within the research project members. After all, collab-
oration has long been a priority of the research project
at Çatalhöyük (Hodder, 2000). Many researchers on
the team have conducted related ethnographies of the
work at the site and the individuals engaged in it.
Hodder (1998), Bartu (2000), Rountree (2007),
Shankland (1999) as well as Tringham & Stevanovic
(2000) have written on the multiple versions of Çatal-
höyük that different groups construct, based on their
varying perspectives and priorities. Balter’s (2005)
popular site biography can be considered alongside
these academic publications, discussing in even further
detail the particular histories, interests, and personal-
ities of the people working at Çatalhöyük for the first
half of the project. Other projects align even more
closely with that of the authors, including Zak’s
(2005) report on observed collaboration between
excavators and conservators, and Hamilton’s (2000)
ethnography of the project describing the ‘fault line’
dividing excavators from laboratory specialists.
The methodology and results presented here add to

these previous assessments of the social dynamics on
the Çatalhöyük Research Project by taking into
account the impacts of the interactions not only
between people, but also between people and docu-
ments. Within the field of science studies, Latour’s
influential ideas about how the networks of people
and inscription devices in laboratories produce scienti-
fic knowledge (see Latour & Woolgar, 1979; Latour,
1987, 1999) pioneered the now-widespread recog-
nition of the importance of examining equally the
roles of humans and non-humans in the creation of
scientific facts. Archaeologists (e.g. Lucas, 2001; Van
Reybrouck & Jacobs, 2006; Martin, 2013) have
engaged in similar analyses, casting objects, and people
as equal agents in the production of archaeological
knowledge. Archaeology: The Discipline of Things (Olsen
et al., 2012) represents perhaps the most extensive
mapping of people and tools mutually engaged in
archaeological fieldwork, including even the networks
created through digital recording technologies.
It is to this body of work on the social dynamics

of archaeological research at Çatalhöyük and else-
where, collaboration, and networks of scientists and
documentation that our analysis contributes. We
provide a novel technique, combining social network

analysis (SNA) with topic modelling in order to
provide a new, diachronic view of the web of actors
implicated in archaeological research at Çatalhöyük.
The result of this approach can be evaluated both
qualitatively and statistically to understand the flow
and influence of ideas on the project.

METHODOLOGY

In order to build the network, we made use of several
bodies of data. To assemble the networks linking
people to the teams they were members of in each
year, we relied on the team lists given in the new-
sletters published online each year (http://www.
catalhoyuk.com/newsletters/). Stanford undergraduate
Margaret Tomaszczuk also manually created a list of
the authors of each contribution to the archive report,
per year, which would connect individuals to docu-
ments. These two edge lists were combined, and fed
into the open source software Gephi, designed for
network visualization and analysis. This allowed us to
view and manipulate a map of the social network
based on research team participation and co-author-
ship. Then, Allison Mickel and Ian Hodder together
examined the interactive network and crafted a narra-
tive interpreting the network, year-by-year, suggesting
how and why groups were forming and how docu-
ments seemed to be created. Elijah Meeks created an
online platform presenting this narrative alongside a
visualization of the network it explains, accessible at
http://catalhoyuk.stanford.edu/network/teams/ (see
also Figure 1). Nodes are presented as larger or
smaller depending on the relative centrality of the
node. Visitors can filter out only the years of interest,
as well as include only the node types they wish to see
(e.g. people, documents, or teams). The timeline func-
tion of the network, wherein users can watch the
network form over time and zone in on particular
periods, is an especially innovative contribution to
longitudinal network studies. The network is also
searchable, so that one can easily locate a particular
individual within the expansive and complex graph.
In order to examine the flow of knowledge through

this network, we required a means of identifying, or
marking, ‘knowledges’. To do this, we looked at two
corpora of documents that team members have pro-
duced. We wanted to focus both on formalized
publications and more informal, less polished records,
and to take into account as wide a range of perspec-
tives as possible. For these reasons, we decided to
analyse the archive reports generated at the end of
each research season, along with the diaries produced
during the course of excavation, meant to preserve the
ongoing thought processes and larger context sur-
rounding the production of other documentation at
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Çatalhöyük. In order to prepare these records for
comparable analysis, Stanford undergraduates Margaret
Tomaszczuk and Soo Ji Lee manually segmented all
twenty years of archive reports into three-paragraph-
long text files—approximately the same length as the
average diary entry. Meeks then fed these text files into
MALLET, a platform for topic modelling, which
yielded one hundred groupings of words found
commonly in close association, called a ‘topic’ (see
Figure 2; also available at http://catalhoyuk.stanford.
edu/network/doc-topic/). Words which appear larger

in a given grouping appear most frequently in the
text. This method also showed the proportion of
the documentation across the years in which a given
topic was represented, allowing us to view when a par-
ticular topic became especially popular or particularly
obscure.
Finally, we created a network mapping out shared

language across the full range of documents included
in the topic modelling. We theorized that if 10 per
cent or more of a document could be characterized as
a particular topic, we could say that it ‘discussed’ that

Figure 1. Social Network of the Çatalhöyük Team, 1993–2013.

Figure 2. Sample of topics modelled.
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topic. We then produced a network which links docu-
ments to the topics they discuss. Users can interact
with this network at http://catalhoyuk.stanford.edu/
network/topics/ (see also Figure 3). Diaries are
marked in pink, archive reports in green, and topics in
blue. Once again, the network is searchable for par-
ticular documents, and it can be filtered to show only
topics which are discussed in the same documents, or
documents which discuss the same topics. This
network helps us to understand when, and in what
records, some general concepts are being considered;
when viewed alongside the first network, we can
understand by whom. The unique temporal aspect of
these two networks helps us see how topics move
through the team over time, whether ideas cross
between research groups, which ideas persist over
time, and which team members are most critical in
enabling the flow of knowledge through the project.

INSIGHTS FROM THE SOCIAL NETWORK

For the first three years of the renewed investigations
at Çatalhöyük (1993–1995), the network appears
extremely disconnected, as well as small (e.g. Figure
4). The team itself, was of course small (it grew to
only twelve members in 1995), and intensive exca-
vation had not yet begun. Accordingly, the list of
project participants had not been broken down into
subgroups, nor were there many examples of co-
authorship in the archive reports. In this early stage of
the project, individual researchers took responsibility

for particular areas of research, from investigation to
publication. The network accurately reflects the way
that labour and expertise were spread over the site in
these years.
In 1996 (Figure 5), the team grew by close to 1000

per cent, with over one hundred people suddenly
working on site. Full-scale excavations began this
season in three separate areas, along with several
related research projects. This is the first year that
teams within the overall project emerged and were for-
mally labelled. Project participants are linked to each
other in ways they have not been previously; for the
first time, we can visualize who might be interacting
most closely and sharing ideas most frequently.
In other ways, however, the 1996 network lacks

opportunities for the flow of knowledge; in the termi-
nology of SNA, it is not very cohesive at all. The
excavation team shares no connections at all with any
lab specialties, and each laboratory group is entirely
disconnected from all others. Furthermore, there are
many project members on the site who do not partici-
pate in the production of the archive report at the end
of the season, a process which could involve a signifi-
cant degree of discussion and collaboration if multiple
people were involved. Instead, most teams have one or
two individuals who author the report on behalf of the
team—an authorship structure we have termed ‘hier-
archical’. Although the appearance of this structure, of
course, does not preclude the possibility that the
author has discussed the report contents with the
team members before or even during the writing
process, we can only hypothesize that this may have
occurred unless someone is listed as a co-author,

Figure 3. Document and Topic Network.
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which certifies such co-operation. All members of the
1996 faunal team, for example, were named as authors
on the ‘Animal Bone Report’. We have called this
authorship structure ‘collaborative’, and the faunal
team’s report is the only example in 1996.

Over the following two years (1997–1998; Figure
6), the network becomes significantly more cohesive,
reflecting the conscious efforts of a new team arriving
to the project. The Berkeley Archaeologists at Çatal-
höyük (BACH) team actively encouraged integration
across excavation teams and laboratory research
groups. They therefore had team members who were
not only excavating in the BACH area, but also
working with laboratory groups including the faunal
team, the finds lab, and the archaeobotanical team.
This ethic of integration seems to have had a wider
impact on the project too, as excavators from other
teams were also participating in laboratory research.

Figure 4. Network in 1994, illustrating the small size of the
team and a disconnected social structure.

Figure 5. Network in 1996, illustrating the growth of the project team but few opportunities for information flow.
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Both the University of Thessaloniki and UK exca-
vation groups had members participating in the faunal
laboratory, and UK excavators were also working with
the human remains, ceramics, groundstone, and
survey subgroups. These individuals, engaging not
only with two material types but also with all of the
people working on those material types, represent
crucial nexuses in the network where information gen-
erated in one area may pass to and influence another.
The network changes rather drastically in 1999, as

did the programme of research (Figure 7). The British
excavators worked onsite for six months, and appeared
at the centre of the most populated structure in
the total network. Members of this team are also

members of the human remains, video documentation,
survey, and paleoenvironment research groups. The
BACH team, which dug for only a few weeks, is split
off in the network, though is still connected to one
laboratory—the faunal team. The network we have
modelled therefore makes sense in terms of measuring
the potential for information flow; surely those working
on site for six months would have many opportunities
to share data and theories, while those present for
much less would have many fewer.
The project appears even more disconnected in

2000–2001, which were study seasons for the core UK
team (Figure 8). Other excavation groups (e.g. BACH
and the West Mound) share links with laboratory

Figure 6. Network in 1998, illustrating the increased integration of the team.
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research teams, but the groups participating in the
interpretation and write-up process are isolated, reflect-
ing a research process in which each laboratory was
responsible for presenting its interpretations of a par-
ticular material to all others. Although in some ways,
this procedure can be seen as promoting information
flow, it is equally segregating, with each laboratory
head responsible for representing exclusively ‘their’
body of data.
With intensive, site-wide excavations beginning

again in 2002, the network is more cohesive than ever
(Figure 9). All of the major excavation groups and
laboratory teams are somehow connected to one
another, perhaps because the BACH team’s influence
had reached its apex, or because the dig house had
been expanded to accommodate many more project
members—or simply because of strong friendships
forged over the nine years of the project’s existence.

Still, however, the predominating mode of authorship
is hierarchical, with a minority of individuals respon-
sible for reporting on the work of the larger group.
Suddenly in 2003, the network breaks apart (Fig-

ure 10) and remains extremely fragmented until 2007.
One might relate this to the teams being more phys-
ically spread out over the site (in 2003, the team
returns to surface scraping in order to open up a larger
area for digging), as well as the departure of the
BACH team from the project. Instead of intentional
placement of individuals in teams, however, some
different forms of collaboration begin to emerge. Over
time, an increasing number of excavators write their
own archive reports, focused on only their portion of
the excavation, an authorship structure we call ‘dendri-
tic’, Also, in 2003, we see for the first time two
examples of what we call ‘cross-team collaboration’,
in which members of different research groups work

Figure 7. Network in 1999, illustrating the effects of the six-month field season.
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together to produce a single archive report at the
end of the season. In fact, as certain teams grow in
number and membership remains consistent from year
to year, these groups begin to inspire independent
research projects that rely on bringing together data
from multiple specialisms. There are several examples
of this practice in 2007 and 2008.
In the study season spanning from 2009 to 2011,

the network disintegrates again (Figure 11). As
in 2000–2001, the research methodology is highly
individualistic, with each team concentrating on repre-
senting its own results to date. The networks during
the second study season unsurprisingly resemble those
from the first. Then when excavations begin anew in
2012, teams again share members just as they did in
2002, and documents have multiple authors, mostly
within but also across teams, representing once more
the potential for data and interpretations to move
through the project. The network remains essentially
intact in 2013, the final year for which we have mod-
elled the teams and co-authors.
Overall, several trends may be observed in the

network over time. We can see that authorship is
nearly exclusively hierarchical in the early years of the

project, and that over time cross-team collabora-
tion becomes increasingly common between research
groups while dendritic authorship eventually predomi-
nates among excavators. As the project develops over
time, then, two very different models of co-operative
authorship take hold and largely replace the previous
unitary practices.
Furthermore, the network generally disaggregates

during study seasons and linkages proliferate when
excavation begins anew. It is not clear, however, that
intensity of excavation correlates perfectly with cohe-
siveness of the network; for example, the network is
extremely fragmented in the six-month excavation
season (1999) as well as during the excavations from
2003 to 2008. We must also consider other factors
impacting the formation of linkages in the network. It
appears that some of the years in which the network is
most densely interconnected are also years in which
the dig house accommodations were expanded, labora-
tories were built, and when the area of excavation was
most concentrated. Developments such as these
allowed project members to both live and work more
closely together. The network therefore seems to
reflect, to some degree, physical interactions occurring

Figure 8. Network in 2000, illustrating the disaggregation associated with this and other study seasons.
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onsite which would offer increased opportunities for
the flow of information between research participants.
The network visualization described here maps out

and hints at opportunities for shared participation
in knowledge production at Çatalhöyük. It suggests
which individuals and which teams might be the most
influential in distributing information throughout the
project. As mentioned above, however, this approach
is not the only one that has attempted to examine the
processes of interaction and teamwork on the site. In
what follows, we will compare this analysis with pre-
vious studies based primarily on participant obser-
vation. Then, by putting together the social network
with the topic network, we will describe the drawbacks
of this methodology as well as its advantages in
accurately representing the formation of facts about
the past.

COMPARISON TO PREVIOUS ANALYSES OF THE

SOCIAL STRUCTURE AT ÇATALHÖYÜK

The narrative we have constructed based on the social
network of the team articulates and complements

previous approaches to describe the social dynamics of
the Çatalhöyük project. Although our network does
not include many of the interlocutors whose partici-
pation has been most well-examined—for example,
the local villagers and the Goddess community
(Hodder, 1998; Shankland, 1999; Bartu, 2000; Roun-
tree, 2007), it does serve to increase a reflexive
understanding of how the team has formed and oper-
ated, and adds to previous studies in many ways. For
one, we add a time dimension beyond previous reflex-
ive analyses. Studies by Tringham & Stevanovic
(2000) and Hamilton (2000) take into account the
project to 1999, Balter’s (2005) site biography narrates
up to 2004, and Zak’s (2005) participant observation
only occurred during 2004 and 2005. Our network
illustrates the linkages from 1993 to 2013.
The network analysis we have applied additionally

extends the focus beyond one or two research groups
(as in Tringham and Stevanovic’s chapter, and Zak’s
report as well) or even beyond the range of characters
constructed in Balter’s book. He focuses intensively on
particular researchers, humanizing the archaeological
research process, and bringing to life the culture of the
dig at Çatalhöyük. Our priority is instead to look at
how the team as a whole arranges itself, and what

Figure 9. Network in 2002, illustrating renewed cohesion in the team’s social structure.
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possibilities are opened or closed by these arrange-
ments. We do not, moreover, take into account the
content of conversations on site, methodologies
employed, or peoples’ physical interactions (though, as
noted above, the network does seem to capture the
latter in an indirect way). Instead, for this type of
information, one should refer to Zak (2005) and
Hamilton (2000) who have both used participant
observation to collect this type of data.
Not only have we broadened the scale of analysis

offered by these prior projects, however, we have been
able to demonstrate some rather different processes
than what has been described in the past. For
example, Tringham & Stevanovic (2000) focus on the
differences between their methodologies and those of
the British excavation team. Indeed, our model illus-
trates that in 1999 and 2000, the British excavation
group is completely disconnected from the BACH
team. But in 1997 and 1998, the two teams are linked
to each other, since they are both engaging in the
same practice of sharing excavators with laboratories.
We might argue, then, that there is a shift towards
greater divergence over these four years—and the

methodological differences could be either the cause or
the result.
We can also add to Hamilton’s (2000) description

of the ‘fault lines’ between excavators and laboratory
researchers at Çatalhöyük. In 1996, there is clear,
visual evidence for such a divide. But by 2002, it is no
longer present. One might attribute this to the active
efforts of the BACH team to encourage integration
through the team, but perhaps more significantly, this
is two years after Hamilton’s study is published. This
gives enough time for the team to react and for the
project leaders to make the necessary interventions to
alleviate the tensions Hamilton describes. Our
network maps out the reactions to particular develop-
ments in certain years, including studies conducted on
the social structure itself.
Similarly, Zak’s (2005) study of collaboration

centres on two groups—excavators and conservation-
ists—who are almost never connected in this network.
The conservation group, in general, is entirely isolated,
except for three years—2002, when one individual
(Brigid Gallagher—discussed below) both digs and
works in the conservation lab, and 2004–2005. Jackie

Figure 10. Network in 2003, illustrating the network breaking apart and new forms of collaboration emerging.
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Zak is herself someone who forms a bridge between
the conservation group (she was, after all, a participant
observer) and other groups. It is a truism in ethnogra-
phy that one’s very presence in a particular situation
alters it, but we are able to identify exactly how—to
show which specific teams are more likely to commu-
nicate and collaborate with the conservation team (and
others) based upon Zak’s membership in the team.

Studying the social linkages in the team, then,
provides perspectives on the social dynamics of archae-
ological research that add to the pictures derived
through other techniques. It does not, however, offer
an entirely complete picture, and it is important to be
aware of its deficiencies before delving further into
what this analysis suggests about knowledge pro-
duction at Çatalhöyük and other archaeological sites.

ADDRESSING SHORTCOMINGS IN THE NETWORK

OF THE ÇATALHÖYÜK RESEARCH PROJECT

The aspect of this analysis which deserves perhaps the
closest critical scrutiny is the nature of the data itself.
We have tried to be clear that the visualization we
have created does not provide a perfect approximation
of who is actually speaking to each other the most on
the site. It does not take into account who is living in
the same rooms, sitting near each other at meals, or,
importantly, socializing after hours. Eddisford &
Morgan (2011) have pointed to the importance of rec-
reational spaces at Çatalhöyük for inspiring creative
collaborations, but we do not have the data to suggest
who spends time together after working hours. It is
conceivable that mapping out the Facebook friend-
ships or Twitter followers within the site—or the
twice-weekly lists tallying the number of beers each
team member has enjoyed—would provide a better
perspective on informal relationships which are equally
important for the transmission of information through
the project. Our network, instead, focuses on more
formal relationships. Shared membership in a team as
well as co-authorship of reports certainly entails unde-
niable communication and teamwork. But mapping
only these sorts of relationships does leave us with
some results worth investigating further.
One concern is the number of isolates present in

the network—nodes disconnected from any other
nodes. We have several instances of individuals who
are a one-person team, or a sole author, or both—as
well as groups that never link to any other groups
(conservation, as stated earlier, is disconnected from
the rest of the social structure in 18/21 years). It is
easy to recognize that this phenomenon stems directly
from the data we are employing. But how are we to
interpret it? In some cases, the isolates are individual,

small-scale research projects, and it is possible to
imagine that they had little influence on the rest of
the team members and the overall record produced
during that year at the site. The Geophysical Survey
group (present in 2010 and 2012) represents one
potential example of this. Although the results of
these subsurface surveys are undeniably important, this
team came for one week in 2010, and for ten days in
2012. The same is true for the groups associated with
the public presentation of the site. They appear rela-
tively disconnected from the wider social structure—
but these groups tend to come for short time periods,
often late in the season when many others have left,
and to work together on specific projects without
depending on ongoing input from other research team
members. The isolation in these two cases, then,
seems to accurately reflect intensity of interaction.
Site workers, as well, are disconnected completely

across all years of the research project—despite the
project’s wide-ranging attempts to engage local com-
munity members and research participants in all
dimensions of the project (Bartu, 2000; Hodder,
2000, 2006; Atalay, 2012). Ethnoarchaeology and eth-
nography have been conducted in the local villages
(Shankland, 1999; Matthews et al., 2000), signifying
ways in which residents of the area could contribute to
ongoing research and direct quotes from local villagers
from group discussions at the site were published
within synthetic chapters in the sixth Çatalhöyük
volume (Hodder, 2006). These ways that local
community members have been included in the publi-
cation of the site have been, in many ways, quite
peripheral, featuring as minor elements buried in
larger articles by archaeologists. Furthermore, although
longtime site guard Dural (2007) has even published
his memoirs, presenting his own perspective on the
site, Hodder expresses ambivalence within the book
about his own role in making the book legible to
potential readers. In the field, the problem of language
barriers, the physical (rather than intellectual) nature
of the jobs site workers are hired to complete, the fre-
quent changes to workers’ positions on site, and the
fact that workers do not contribute directly to either
the informal documentary record or the archive
reports have all contributed to the workers’ isolation.
It is indeed unlikely that the site workers’ ideas have
historically had a great deal of impact on the pub-
lished archaeological consensus about Çatalhöyük.
The most surprisingly and consistently dissociated

individual in the network, however, is Ian Hodder. As
the project director, should not Hodder have the
greatest influence on the flow of knowledge through
the project? In the language of SNA, however,
Hodder as a node in this network is neither promi-
nent nor central—the two key measures by which we
might calculate a particular node’s importance to the
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flow of resources through a given network. His only
links to the rest of the project team are through
co-authoring the introduction to the 1993 archive
report with Roger Matthews, and co-authoring one
additional report with Shahina Farid in 2007.
Although both of these figures are themselves well-
connected, Hodder remains liminal with regard to the
rest of the social complex.
In some ways, however, this is not completely

inaccurate. Hodder may actually not be the most
responsible for transferring knowledge through the
network, especially when compared to area supervisors
and laboratory heads. Certainly, he has an enormous
amount of control over who actually comes to the site,
and must himself keep apprised of ongoing research.
Hodder’s position as project director means that he is
exceptionally well-positioned to know instantly about
new findings and results, and to influence what team
members are writing or how they are interpreting the

site. And our network is not very good at modelling
this. In terms of formal team hierarchy, SNA—
especially given the data we have used here—often
falls flat, so to speak. We do not have a good way of
representing, in our model, differences in degrees of
power and authority at the site.
At the same time, however, it is important to

recognize that this type of power is not equivalent to
being a crucial figure for enabling the flow of knowl-
edge. This latter notion, which can be approached
using different network measures and which we
explored using what is known as ‘betweenness central-
ity’, suggests one’s ability to act as a broker—to
promote or thwart the movement of resources through
the system. Area supervisors, lab heads, and those who
practise cross-team collaborative authorship—these
researchers are not only engaging with their own data,
but necessarily consulting with others in order to under-
stand their own particular material evidence and

Figure 11. Network in 2009, illustrating the disintegration of the network during a study season.
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potentially conveying this information to those whom
they supervise. They form a bridge between those who
are digging, washing, and analysing the deposits and
artefacts and those who operate at the administrative
and synthetic level, the project leadership. Hodder is at
one pole of this bridge; likewise, he is on the periphery
of the network. Interestingly, similar analysis has been
applied to terrorist organizations, with similar results.
Krebs (2002) has made the influential argument that
in the prevention of terrorism, it is not the regime
leaders who are most crucial for homeland security to
suppress. Instead, it is the people with unique skills
and the highest degree of betweenness who are most
crucial for co-ordinating terrorist activities (the 9/11
hijackers, for example, had high betweenness quotients
within the al-Qaeda network). Though of course the
content is dramatically different, our network possesses
the same ability to demonstrate that information moves
through the Çatalhöyük project in a rather different
way than one might predict by looking only at the
project hierarchy. Knowledge flows; it does not simply
‘trickle down’ from the top.
The foregoing discussion serves to underscore the

importance of knowing precisely what the network
and the data are able to show. Our network does not
draw out the informal friendships which might initiate
collaboration, nor does it illustrate the hierarchies
underpinning individuals’ presence and positions on
the project. Instead, it points to areas where pro-
ductive and serious research collaborations may occur,
based solely on individuals’ memberships in project
subgroups and their co-operation in producing techni-
cal reports. Once one acknowledges what such a
network cannot describe with regard to epistemology
at Çatalhöyük, it is possibly to reflect on the signifi-
cant level of potential insight that can be gained on
the topic by employing such a network analysis.

APPLYING SOCIAL NETWORK ANALYSIS TO

KNOWLEDGE PRODUCTION IN ARCHAEOLOGY

Network analysis contributes a novel perspective to
understanding how the team at Çatalhöyük functions.
It has been used extensively in other fields to examine
how groups form, and has been especially effective in
elucidating commonalities and nearly universal rules
across social systems because of the statistical capabili-
ties inherent in this approach (Wasserman & Faust,
1994; Barabasi, 2002; Otte & Rousseau, 2002;
Friemel, 2008; Borgatti et al., 2009). For instance,
SNA has led to the recognition that all kinds of
networks possess connectors, or nodes with an anoma-
lously high degree of centrality (a large number of
links) (Barabasi, 2002). These nodes, over time,

increase the number of linkages they have at a much
higher rate relative to other nodes in the network. For
instance, in the Çatalhöyük network, we have cal-
culated that the average degree of a node is
approximately thirty-five; that is to say that the average
project participant, over the course of their member-
ship on the team, will either share membership in a
subgroup or co-author with a total of thirty-five indi-
viduals. But there are individuals like Serdar Cengiz,
who has connected with 137 individuals over the
course of six years—or Aslı Kutsal, who has connected
with 155 people over only five years. Both of these
researchers worked as excavators on many different
excavation teams, which tend to comprise many more
members than the average lab group or particular
research project. Therefore, when Kutsal joined the
project in 1998 and immediately worked as a member
of a nineteen-person team (the British excavation
team), using SNA we can easily identify him as a con-
nector—someone who will continue to link to many
more nodes in the network relative to others. In con-
trast, Daniela Cottica represents an ‘average’ project
participant in terms of degree centrality. She connects
to exactly thirty-five individuals through shared mem-
bership on various teams over her three years on the
project, and when she joins the project in 1998, there
are only seven other individuals on her team.
Identifying the connectors of a network, like Kutsal

and Cengiz, helps to comprehend how the network
aggregates over time, how concentrated subgroups
form, and how individuals who participate in small
ways or for short times often get drawn into the larger
structure. As Barabasi (2002) suggests, there are indi-
viduals in any network who are especially good at
amassing groups around themselves, whether because
of how they position themselves, or their personalities,
or the type of work they do. In our case, we can see
that participating in many sectors of excavation over
several years is an especially productive means of
forging linkages with many people, in terms of sheer
numbers. Connectors are most likely to be found
excavating.
But this alone does not help to discern who is most

responsible for moving information through the
network. For this, we also need to bring in the notion
of brokerage, which is measured by betweenness cen-
trality. Brokers are the ones who bridge otherwise
largely disparate regions of the network. At Çatal-
höyük, there are individuals like Brigid Gallagher,
Shahina Farid, and Burcu Tung who fulfil this role.
Calculating their betweenness centralities helps us
to identify them; when we try to interpret why, it
becomes clear that indeed these women are positioned
to act as potential gatekeepers on information passing
through the system. Gallagher, for example, participates
in both the conservation and excavation teams in
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2002, and is in fact the only direct link between these
two teams. Conservation in general, as discussed above,
is a relatively isolated subgroup, so Gallagher’s extre-
mely high betweenness centrality derives from the fact
that theoretically, she should always be the conduit
for any information travelling efficiently from conser-
vators to excavators or vice versa. Tung’s participation
on the project moved from excavation to individual
researcher to field supervisor. Especially as a member of
groups like ‘research projects’ and ‘architectural analy-
sis’, whose members were each pursuing their own
questions and methodologies, Tung’s various stages of
participation have meant that she is often the sole con-
nection between certain project members and the rest
of the group.
Farid also links between groups and individuals that

are relatively cut off from the rest of the social struc-
ture at Çatalhöyük. Having co-authored a report with
Rachel King in 2007, Farid creates a link between the
Stanford Field Team and the rest of the project par-
ticipants to whom she is connected. She also helped
to carry out the Summer School that Gülay Sert has run
for many years, thereby drawing in this otherwise dispa-
rate subgroup. Importantly, Farid also co-authored a
report with Ian Hodder, who is only linked to the rest
of the network by one other linkage; this suggests
that Farid, during her long tenure on the project, filled
the critical role of ensuring information made its way
from the project director to the rest of the team, as well
as the other way round.
Fundamentally, the most productive aspect of the

perspective shift that comes with applying SNA meth-
odologies to the Çatalhöyük team is the underlying
notion that the relations in networks are channels for
some type of resource to flow through them (Wasser-
man & Faust, 1994; Haythornthwaite, 1996; Borgatti
et al., 2009). This resource can be anything from cur-
rency to pathogens to friendship to—in this case, as
in many others—information. Operating under the
assumption that information is flowing through the
archaeological research project helps to visualize not
only the very constancy of data transmission but also
precisely the conduits available to this flow. Being able
to identify how knowledge production relies upon
interpersonal relationships also resonates with con-
temporary science and technology studies. We can
demonstrate, as others have shown (e.g. Lynch, 1985;
Pickering, 1992; Kuhn, 1996; Knorr-Cetina, 1999)
that independent inspiration in science is more of an
attractive mythology than a phenomenon in reality.
Instead, science and technology studies have argued
that knowledge is produced by groups of experts coales-
cing, engaging in specific forms of dialogue, and
reaching a particular kind of consensus (Shapin &
Schaffer, 1985; Kuhn, 1996; Shwed & Bearman, 2010).
SNA has given us here a longitudinal vision of the

structural changes underpinning these conversations at
Çatalhöyük and the formation of sufficient consensus
for the publication of technical reports each year.
This approach furthermore helps us to see how

different sets of data, collected at different times, in
different areas of the site—by different people—may
come together to produce coherent conclusions about
the past. In order to do this, it finally becomes necess-
ary to examine the language used in the documents
produced at Çatalhöyük.

COMBINING SOCIAL NETWORK ANALYSIS AND

TOPIC MODELLING AT ÇATALHÖYÜK

Topic modelling has proved an effective means of
tracking the types of data used and ideas considered to
produce the record of this site. Furthermore, by creat-
ing a network connecting archive reports and diaries
to topics represented by 10 per cent or more of a
given document, we can view which documents—as
well as which authors—have been most effective at
carrying ideas between disparate subgroups within the
social network of the research team.
To begin with, we can ask what topics dominate

the documentation in the project over time. In order
to assess this, we can calculate each topic’s PageRank,
an algorithm originally developed by Google to mea-
sure the importance of webpages for the purposes of
ordering search results. PageRank evaluates the likeli-
hood that a random path through the network will
arrive at a particular node. In our network, the topics
with the highest PageRank represent those that are
perhaps most likely to be discussed. Here, we will
only examine topics in the network with a PageRank
higher than the arbitrary threshold of 0.01. These are
the topics which are theoretically the most significant
to the overall body of both informal and formal docu-
ments produced at Çatalhöyük.
Topic 59, for example, with a PageRank of 0.0101,

primarily involves discussion of ‘obsidian’, ‘blades’,
and ‘flakes’, but also keywords associated with lithic
production such as ‘debitage’, ‘pieces’, ‘projectile’,
‘pressure’, ‘flakes’, and ‘core’. This topic first appears in
the network of documents in 1993, in an archive report
by James Conolly. In fact, Conolly is the only one
extensively discussing this topic until 1999, when
Tristan Carter and Heidi Underbjerg write about it in
their respective archive reports, and Tristan Carter even
writes two diary entries that discuss this topic. Neither
Carter nor Underbjerg had ever worked on a team with
Conolly, nor had they co-authored a paper with him
previously. This suggests that the topic is present in
their reports not only because of shared research inter-
ests, but also potentially because they had read the
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previous reports written by Conolly. In this case, it
seems to be the document itself that is advancing ideas
through the project. Carter and Underbjerg continue to
dominate discussions of this topic until 2001 when
there are three separate reports discussing this topic—
one by a fellow member of the Chipped Stone team
and two by members of the West Mound team. It is
interesting that such a widening of discussion on this
topic should happen at precisely this point in time; only
one year before, in 2000, the West Mound teams and
Chipped Stone teams were connected—albeit tenu-
ously—by sharing members with the linked-together
Human Remains and BACH teams, respectively. We
suggest that this may represent evidence of the social
network working to convey ways of thinking and
talking about archaeological data down the line.
Further evidence is provided by closely following

topic 71 (with PageRank 0.0113). This is one of the
key modes of discussing human burials, marked by
words including ‘burial’, ‘skeleton’, ‘adult’, ‘infant’, ‘dis-
turbed’, and ‘articulated’. The topic first appears in
1996, primarily in some archive reports by Peter
Moyers and Theya Molleson, as well as in the archive
report by Naomi Hamilton—all three of whom are,
unsurprisingly, members of the 1996 Human Remains
Team. In 1997, however, Gavin Lucas takes up this
topic in his archive report as well. Lucas is not a
member of the Human Remains team, he is part of
the British excavation team. However, in 1997, so is
Hamilton. In 1998, Farid discusses this topic as well;
she too has previously participated in the British exca-
vation team. By 1999, the topic characterizes not only
the archive reports of excavators and Human Remains
team members, but also the informal diary entries of
multiple British excavators and the archive reports of
BACH team members (who have been linked via
social connections to the human remains team for the
past two years at this point). We can trace this topic,
as well, moving from team to team at Çatalhöyük.
One might argue that both Topic 59 and Topic 71

are so intently focused on particular materials that their
uptake in the network is highly predictable. Of course,
those who study those materials would be most likely
to use that particular language; it is unlikely, however,
for a ceramicist to be discussing ‘obsidian’, ‘blade’, and
‘core’ all at once in their paper. To better comprehend
the influence of the social network on the flow of
knowledge through the system, we can instead look at
Topic 9 (with a PageRank of 0.0121—the highest of
any topic in the network), which features words like
‘today’, ‘day’, ‘afternoon’, ‘morning’, ‘trench’, ‘working’,
and ‘cleaning’. This might be interpreted as a narrative
topic, characteristic of the kind of language used to tell
the story of one’s workday, and with the exception of
‘trench’, any of these words could be used by anyone on
the team. It first appears in 1996, in two diary entries

by Farid. In 1999, it appears in three separate diary
entries by three different UK excavators—a team which
has enjoyed a great deal of continuity since Farid’s par-
ticipation in 1996. By 2004, it appears in a diary
entry by Ulrike Krotschek, a member of the Stanford
Field Team—a subgroup which appears extremely per-
ipheral to the overall network. Krotscheck, however,
has previously participated in the 4040 excavation team,
along with many former UK excavators who worked
alongside Farid. Krotscheck is only one ‘degree of
separation’ away from Farid, the originator of the narra-
tive reflective trope at Çatalhöyük, and we can see
exactly when the trope passed through the intermediary
team.
As these three examples indicate, SNA helps us to

see how particular kinds of language travel through
the project. We can see how a specific way of discuss-
ing lithic material or human remains moves from one
team to another, and how one documentation strategy
—the re-examination of one’s daily progress—persists
through time within a single team due to continuity
in team membership. It does not seem that co-
authorship is an especially productive means of trans-
mitting knowledge; shared participation in a subgroup
of the project is a much more effective predictor of
whether one is likely to use the same language markers
as another individual.
There remains one topic to examine, however,

because it does not seem to conform to the same
general rules. That is Topic 18—another narrative set
of words, though one more focused on excavation,
with words like ‘digging’, and ‘find’ as well as words
such as ‘thought’, ‘pretty’, ‘good’, ‘nice’, and ‘big’,
suggesting a process of judgement and assessment.
These descriptive, evaluative words are absent from
Topic 9, described above—which also seems to rep-
resent recounting the process of excavation, but takes
a more procedural approach, without the same
language of valuation. The PageRank of this topic is
calculated as 0.0113, making it tied for the second
most likely topic to be hit on by someone travelling
through the network of documents linked by shared
topic. This topic is first discussed in 1996, by project
director Ian Hodder—who is, as we have said, nearly
entirely disconnected from the overall social structure
in the project. And yet, only two years later in 1998,
it characterizes diary entries by members of teams as
diverse as UK Excavators, Human Remains, and Fig-
urines and Miniature Clay Objects. Over the course of
the project, it appears in diaries by team members in
Field Supervisors, Project Administration, Paleoeth-
nobotany, Paleoenvironmental Research, Faunal
Analysis, Architectural Analysis, Image and Media,
Computing, Database Development, Finds, KOPAL,
South Area Excavation, North Area Excavation, West
Mound Excavation, the Stanford Field Team, the
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Berkeley Field School, and Independent Researchers.
Bit by bit, it diffuses throughout essentially the entire
project. But how do we explain such a pervasive
spread of a language initiated by someone so appar-
ently peripheral to the social network?
First, it is important to notice that Hodder, despite

having very few connections to the overall network,
has two connections which both have very high
betweenness centralities. That is, they both theoretically
possess a significant ability to act as gatekeepers on
the overall flow of information through the network.
Both Farid and Matthews are ideally situated to enable
precisely this kind of process to occur, where an inno-
vation begun in a seemingly tangential segment of the
network disseminates through the entire structure. On
the other hand, we must recognize who the innovator
is. The fact that Hodder originated this language
pattern—and has published in support of this kind of
situated reflection on the archaeological process
(Hodder, 2000, 2003, 2012)—is a likely reason for this
topic’s pervasiveness and persistence over time. As
social network analysts have suggested, any given inno-
vation has a defined ‘spreading rate’—a likelihood to be
adopted, and each individual has a ‘threshold’—the
likelihood that they will adopt any given innovation;
combining these metrics helps to predict how quickly
any innovation will die out—or just the opposite (Bara-
basi, 2002). In this case, we might hypothesize that
Hodder initiating this particular language signature has
invested it with a higher spreading rate than other
topics in the network—revealing power dynamics
inherent in the system that were not calculable with
network analysis alone.

CONCLUSION

Taking the approach of combining diverse method-
ologies is in line with recent critiques of network
analysis in archaeology. Network science has been
applied in archaeology to understand large and complex
datasets, often operating at a regional or diachronic
scale (Knappett, 2013), to study the archaeological evi-
dence for ancient transportation, communication, and
cultural transmission (Jenkins, 2001; Bentley and
Shennan, 2003; Graham, 2006; Sindbaek, 2007), and
to foreground the properties of material culture—
archaeologists’ direct evidence of the past (Brughmans,
2013; Knappett, 2013). Ironically, however, these
applications often do not make use of the particular
advantages of SNA (Brughmans, 2013; Knappett,
2013). Time and space have long been theoretical
debates in SNA (Marsden, 2005; Snijders, 2005; Kos-
sinets & Watts, 2006), and the conventional SNA
theory and methods have been forged on the study of

interpersonal relationships, rather than shared traits
between artefacts.
Instead, Knappett (2013) recommends a balance

between utilizing the computing capabilities of
network science while also retaining social questions
as the foremost analytical motivation; Brughmans
(2013) also suggests that archaeologists demonstrate a
greater awareness of the powerful diversity of
approaches encapsulated within network science. Our
analysis here responds to both of these calls. Rather
than focusing on the physical tools and spatial organ-
ization of fieldwork (e.g. Goodwin, 2006; Van
Reybrouck & Jacobs, 2006; Olsen et al., 2012), we
have concentrated instead on social relationships
engendered by working together on research projects
and technical reports and applied mathematical calcu-
lations to better understand the influence of these
relationships. But we do not stop there, hoping to
avoid the ‘routinized explanatory process’ Brughmans
(2013) criticizes and says is the result of deploying
only the most popular models and techniques of
SNA. We also apply topic modelling, and argue that
these topics themselves work to link documents, creat-
ing as well a network of texts. We cannot ignore the
importance of the texts themselves for the production
of archaeological knowledge, thereby joining the
inherent strength of SNA for understanding social
relationships with the archaeological necessity to
equally consider non-human objects.
The SNA and topic modelling, combined here, have

allowed us to identify particular ways of discussing
specific parts of the archaeological process and materials,
and to see how these approaches move through the
system. Our study has shown that social relationships—
specifically, shared team membership—play an essential
role in determining how influential a given mode of
discussing the archaeological record will be on the
system overall, governing whether it will pass between
teams and at what rate. Significantly, by looking in
depth at exactly what a given interpretive approach
entails and who its first or most visible proponent is, we
have also been able to tease apart the specific social roles
and types of power that SNA is especially good at cap-
turing, as well as those that seem to slip past. In
particular, combining topic modelling with network
analysis allows us to trace the movement of categories of
knowledge and data as they are conveyed between indi-
viduals and teams, and to quantify the ability of specific
individuals to act as local brokers, encouraging or hin-
dering the movement of information through the
project. Some types of information or means of discuss-
ing the past, furthermore, are inherently more likely to
pervade the network, often because of the conditions
under which they originated. By retaining a focus on the
specific social conditions structuring how ideas, evi-
dence, and analyses are communicated and combined.
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In our experience, using SNA to its fullest potential
required the direct experience of having been on the
site and participated on the team—an approach more
in line with the ethnographic approach to understand-
ing the production of archaeological knowledge (e.g.
Edgeworth, 2006; Castañeda & Matthews, 2008; Sil-
liman, 2008; Mortensen & Hollowell, 2009). Our
analysis relies on linking together the quantitative and
visual strengths of network science, the ethos of first-
hand experience, and the archaeological emphases on
time and objects. In doing so, we have been able to
map out the individuals, texts, and overarching struc-
tural factors underpinning the process of successfully
assembling diverse sets of data in order to produce
archaeological knowledge at Çatalhöyük.
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CHAPTER 4

Interpretation Process at Çatalhöyük
using 3D

MAURIZIO FORTE, NICOLO’ DELL’UNTO, KRISTINA JONSSON AND NICOLA LERCARI

INTRODUCTION

The 3D-Digging Project started at Çatalhöyük in 2009
with the intent to digitally record and display in 3D all
the archaeological stratigraphy: the case study is Build-
ing 89 (B.89), a Neolithic house (Forte et al., 2012;
Forte, 2014). A house is an ideal case study because of
the consistency of all the elements interrelated with
domestic and ritual activities: in other words, it is the
perfect dataset representing the complexity of a social
unit. In addition, the experiment is able to demonstrate
the relevance of 3D information in a sealed and distinct
environment, the house, where diachronic, depositional,
and post-depositional activities involve several problems
of interpretation, relative chronology sequences, and
micro-data analysis (Forte, in press). From the archaeo-
logical point of view, this approach forces the
interpretation to be more focused on models (by 3D
recording), rather than maps, metadata, or two-
dimensional documentation. A stratigraphy represented
and elaborated in models is a new challenge for archaeo-
logical interpretation and reconstruction. In fact, models
include more information and stimulate a different
understanding of the archaeological excavation.
In over 6 years of fieldwork and digital post-

processing, the research team processed terabytes of
information, tested different protocols and technol-
ogies. This collaborative effort was aimed mainly at
the full standardization of different categories of data
for different software platforms. As of the beginning
of 2015, an integrated and fully operative system of
visualization is not yet ready, but it is still under devel-
opment on the basis of this methodological approach.
At the current stage of the project, it is possible to
include all the 3D models and spatial georeferenced
data in ArcGIS-ArcScene and all the stratigraphy of
B.89 in a new software called Dig@IT (developed at
Duke University). The models are also implemented
for different visualization environments: fully immer-
sive (DiVE), desktop stereoscopic (Z-space), and
immersive with head and positional tracking (Oculus
Rift). In other terms, for 3D archaeology, ‘assembling’
means interaction, standardization, management, and

implementation of different kinds of data for multiple
platforms and simulation environments. The combi-
nation of different categories of 3D data—although
completely integrated—involves different research per-
spectives, never explored before. We can call them ‘big
data’, a technical term designing huge datasets (struc-
tured or unstructured) collected for a potential public
accessibility. Archaeology did not face these issues
before, at least before the revolution generated by the
adoption of digital technologies and 3D data capture,
and visualization.

THE 3D-DIGGING PROJECT

The initial strategy of the 3D-Digging Project was to
make comparative testing involving optical, time-of-
flight scanners, phase comparison scanners, and com-
puter vision technologies (camera-based), in order to
understand the performance and accuracy of the
devices in relation to archaeological research questions.
More specifically, for archaeological stratigraphy the
following laser scanners were used: Minolta Vivid 910
(optical), Trimble GX (time-of-flight), Trimble FX
(phase-comparison), and FARO Focus3D (phase com-
parison). In 2010, the first experiment involved a
Minolta Vivid 910 for recording all the excavation
layers in a ‘midden’, a term used for rubbish areas. The
focus on the midden was motivated by the micro-
stratigraphy characterizing this kind of deposit and very
difficult to interpret using an autoptic approach (Shil-
lito et al., 2011). The Minolta Vivid 910 has accuracy
in the range of microns and it fits this of kind of inves-
tigation. Nevertheless, in terms of general usability, this
scanner presents several issues in outdoor surveying
because of the hyper-sensibility to direct sunlight and
the limited field of view (1 × 1 m). These limitations
determine very slow data-capturing sessions and sub-
sequently long post-processing activity due to a large
number of point clouds and diffuse data occlusion. In
short, so high level of accuracy is not justifiable in terms
of technological performance and excavation strategy.
In addition, this kind of data (sets of unprocessed
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mesh) requires a lot of post-processing so that the data
cannot be deeply discussed during the excavation.
In 2011, the strategy was completely different and a

new system was adopted in order to allow a very quick
and daily 3D data recording of all the excavation
phases (Forte et al., 2012). Timing is an important
factor in relation to excavation strategies and data
interpretation. Therefore, two different digital data
recording systems were used simultaneously: (i) a new
phase comparison scanner (Trimble FX); (ii) a combi-
nation of uncalibrated DSLR cameras and image-
based 3D modelling techniques based on Structure
From Motion (SFM) and Multi-view reconstruction
(MVR) software (Photoscan Pro and Stereoscan). In
this way, all the layers/units were recorded in the
sequence of excavation using both TLS and IBM
(Figure 1). The instruments, of course, record all the
stratigraphic units of interest but the models have to be
split manually in order to visualize correctly the
sequence and the relationship with metadata and data-
base. Typically, every session of data capturing lasts less
than 10 minutes and produces a dataset of digital images
to be processed (on site) afterwards. The generation
of the 3D scene is strictly related to the computational
capacities of the machine used to process the set of
pictures. Laser scanning sessions involve longer post-
processing time but produce higher precision data
and metric measurements. Image-based 3D modelling
returns 3D data almost in real-time but it generates 3D
models with a slighter geometrical precision and accuracy
than laser scanners. The standardization and speed of
this approach involves daily on-site discussions on the
interpretation of the archaeological stratigraphy and the
3D spatial relationships between layers, structures, and
phases of excavation. The outcome of this digital process
is a 3D-multilayered model of stratigraphy related to the
depositional and post-depositional phases of the Neo-
lithic building. The B.89 is a quite large house, well
preserved and with a well-designed decoration: 3D
recording and reconstruction can generate and validate

multiple interpretations. In methodological terms, for
this building, 3D data recording has followed the pro-
cedure of single context excavation: every 3D model
was generated in relation to the identification and
prioritization of stratigraphic units. Finally, all the 3D
models of B.89 were aligned and georeferenced in
MeshLab and ArcGIS.
The 2012 fieldwork season diversified the data

recording in the following way: artefacts by optical
scanner (micron accuracy); stratigraphic units by image-
based 3D modelling (accuracy: 0.5–1 cm); buildings and
features by time-of-flight and phase comparison laser
scanning (accuracy: 3–5 mm); large-scale models (South
and North Areas) by phase-comparison laser scanners
(0.5 cm). The team of osteologists achieved outstanding
results in the use of image-based 3D modelling tech-
niques. In fact, thanks to the systematic use of 3D data
recording, the osteologists were able to identify complex
sequences of multiple burials and skull retrieval pits
(Haddow et al., 2013). 3D models can show hidden
connections among skeletons, pit edges, infill, and strati-
graphy, not otherwise recognizable. In 2012, 21 burials
were recorded and classified with this method and re-
analysed in post-processing. Moreover, the interpret-
ation process of human remains at Çatalhöyük has been
expanded to a first attempt to employ 3D physical repli-
cas using 3D printing technologies. In 2013, Nicola
Lercari digitized via image-based 3D modelling a
female mandible (x-find 19829.X2) found in a retrieval
pit in B.89 in 2012. He then optimized the mandible’s
3D model for 3D printing in Pre-Form software and
then printed it (1:1 scale) using a Form 1 printer
(Figure 11), a high-precision machine that uses stereo-
lithography to solidify polymer resin into plastic
objects. During the field season 2014, the 3D print of
the mandible was used to foster on-site discussion
between the human remains team and the 3D-Digging
project team.
In the case of human remains documentation at Çat-

alhöyük, the digital workflow involves computer vision

Figure 1. Data capturing sessions via laser scanning and image-based 3D modelling.
Courtesy of the 3D-Digging at Çatalhöyük project team.
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for data recording (3D models by camera motion,
Photoscan Pro); drawing of the burials in CAD and
implementation of the models in ArcGIS as digital
maps (raster-vector) and 3D models. In this way, all
the burials are correctly georeferenced with the gen-
eral geodatabase of excavation. For example, in the
Space 77, Feature 3686 (sk.20430, Haddow et al.,
2013), the human remains team was able to reconstruct
and interpret a very complicated set of burial sequences
(Figure 2). More specifically, a headless primary burial
(sk.20430) was identified by the virtual removal of
overlying layers of disarticulated bones. In many cases at
Çatalhöyük, skull removals, burial events, and human
depositions are only identifiable in a 3D sequence, given
the difficulties to properly document all the stratigraphy
in single pits. The digital simulation (for example in
GIS or MeshLab) creates new insights for the interpret-
ation of these platforms/burials placed under the house
floors. The adoption of the 3D approach for all the
burials at Çatalhöyük opens new research perspectives
for human remains improving the ability to interpret
data in situ and in the correct depositional sequence.
Methodologies and strategies at Çatalhöyük involve

the use of image-based 3D modelling techniques at
intra-site/micro-scale level for data recording of build-
ings, layers, units, features, and burials; laser scanning
surveys are used for large-scale documentations (South,
North, TPC, and GDA Areas as well as the entire East
mound landscape). The laser scanning of large portions
of the site is a viable solution for monitoring the state of
conservation of buildings and architectural elements,
given the serious problem of decay of raw brick archi-
tecture. This multiscale approach offers new insights
in the interpretation of the site starting from single stra-
tigraphic unit up to the entire areas of excavation. In
particular, 3D point clouds include details and accuracy,
not achievable once the models are meshed and simpli-
fied by interpolation.
Finally, it is important to highlight that excavators

at Çatalhöyük, who operate simultaneously in several
areas (North and South areas) along with the
3D-Digging Project, were progressively trained to the

new digital documentation methods: image-based 3D
modelling, 3D polygonal mesh editing, tablet drawing
(Berggren et al., 2015; Forte et al., 2012). The first
experiments with tablet PCs started in the excavation of
B.89 in 2012 and became a standard in 2014, whereas
all the trenches adopted the same system using digital
field drawing in ArcGIS or QGIS. The 3D approach
was extended in 2014 to most part of the site; this was
not done in a systematic way, like in the B.89, and not
for all the stratigraphy. However, the standardization
and the effectiveness of the method fostered all the
teams to include 3D models on daily-basis documen-
tation. The increase of the numbers of workstations in
the digital lab on site was able to produce 3D models of
all the excavation areas by the end of the work hours.

STRUCTURE FROM MOTION AND MULTI-VIEW
RECONSTRUCTION

Recent developments in the fields of computer
vision and photogrammetry gave archaeologists the
opportunity to utilize field acquisition techniques based
on digital imagery to generate accurate 3D models.
Specifically, SFM-based packages have recently been
largely employed to obtain a (semi-automated) pro-
cessing workflow for the generation of resolute 3D
archaeological models (Verhoeven et al., 2012b). The
development of this technique represents an important
opportunity for archaeological documentation. Using
this approach in the field, archaeologists can generate
accurate georeferenced virtual replicas of the different
data retrieved during the excavation (Callieri et al.,
2011; Forte et al., 2012; Dellepiane, 2013; Dell’Unto,
2014; De Reu et al., 2013; De Reu et al., 2014).
Since 2011, this technique has been systematically

employed at Çatalhöyük to generate accurate 3D
digital replicas of the sequence of contexts detected
during the field activities. Specifically, the commercial
package Agisoft Photoscan Pro 1.0 was used. This
software combines algorithms of Structure from
Motion (SFM) and Multi-view Stereo reconstruction

Figure 2. Virtual excavation of Space 77, Feature 3686 (sk.20430).
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(MVS), to generate a 3D scene starting from a series of
unordered images. At first, the software estimates the
inner parameters of the camera, detecting and matching
common features between each pair of images (SFM).
This operation allows computing the locations of those
points of interests by visualizing them as sparse 3D
point clouds (Verhoeven et al., 2012a).
Subsequently, using the pre-estimated camera par-

ameters, multi-view stereo algorithms are applied to
the sparse 3D point cloud in order to create a detailed
model of the scene (Verhoeven, 2011; Verhoeven
et al., 2012b; De Reu et al., 2013). The use of such
technique allowed to generate daily a number of tex-
tured 3D models of the contexts detected on site; this
capability makes 3D data already available during
the excavation campaign. In order to georeference the
different contexts retrieved on site, ground control
points (GCPs) have been placed on the scene. GCPs
were then measured by total station and then used as
geometrical and topographical reference for the mod-
els. The 3D data generated as result of this process
have been used: (i) to create 2D orthoimages to use
as geometrical reference for the field documentation;
(ii) to implement the 3D GIS developed on site
(Figure 3); (iii) to create 3D real-time visualization in
Unity 3D suitable for virtual reality systems.
The possibility to employ 3D models in support of

the field investigation activities, opened new important
scenarios in archaeology. The introduction of this tech-
nique entailed the development of new workflows for
intra-site digital documentation, which implied the use
of 3D models as main geometrical reference. Despite
its incredible efficiency and versatility, it is very impor-
tant to consider that the results obtained using this
technique are strongly affected (i) by the camera pos-
itions and settings chosen by the photographer (in this
case the archaeologists), and (ii) by the light conditions
that characterize the scene at the moment of the acqui-
sition. These aspects make this type of documentation
more dependent on the skills of the operator, which
perform the photographic campaign in comparison
with laser scanning. For such reason, before imple-
menting this new technique in the 3D documentation
workflow, we defined a robust acquisition strategy
that could have been efficiently employed during the
entire documentation process, and eventually extended
in the future to the entire site.
Currently, one hundred and two georeferenced 3D

surface models of B.89 have been generated using this
technique. Each 3D object represents an accurate
replica of every contexts detected on site. Those data
allow us today (i) to reconstruct and review all the steps
that have characterized so far the field investigation
activity of the Building 89 and (ii) to simulate in three
dimensions the stratigraphic relations that characterize
the building.

LASER SCANNING

As described in the previous sections, the multimodal
digital documentation process employed at Çatalhöyük
relies on the integration of an array of cutting-edge
survey technologies such as Terrestrial Laser Scanning
(TLS), Ground Penetrating Radar (GPR), and
image-based 3D modelling.
Terrestrial laser scanning underpins the digital

recording process of Çatalhöyük East Mound, both at
macro-scale and micro-scale levels. Although laser
scanning was previously employed on site (Lees, 2003;
Forte, 2010), it was only in 2011 that laser scanners
units such as Trimble FX (phase comparison) and
FARO Focus 3DS120 (phase comparison) proved suc-
cessful in the documentation of every stratigraphic
layer of a building, specifically B.89, as well as were
employed systematically to conduct area-wide surveys
of North, South, TPC, and Mellaart’s III-0 areas for
conservation purposes. In addition, in the field seasons
2010, 2011, and 2012 laser scanners were also used to
digitize a number of Çatalhöyük artefacts. This task
was mainly performed using a Next Engine optical
scanner. Digitization of artefacts by laser scanner has
been limited to finds such as figurines, pottery, stone,
bone tools and, more in general, small objects.
Starting in the excavation season 2012, a more

accurate and precise laser scanning survey has been
performed at Çatalhöyük using a FARO Focus
3DS120 phase comparison laser scanner, a powerful,
portable, and accurate non-touch measurement device
suitable for outdoor survey. The maximum precision
of this scanner is 2 mm on 80 m distance. This equip-
ment is capable of 2 mm precision on a 1–25 m
distance with a recording time lasting about 15 to 20
minutes per scan and producing coloured point cloud of
forty–fifty million points (3D dataset made of points
characterized by X, Y, Z coordinates and RGB
colours). A built-in camera that features an automatic
70 megapixels parallax-free colour overlay generates the
colours that are applied to the point clouds during post-
processing.
Given the large number of stratigraphic layers to be

recorded in B.89 as well as the vast areas to be sur-
veyed in the East Mound, a scan quality of ⅛ and a
resolution of ¼ were employed to generate accurate,
RGB coloured, point clouds with a resolution of
about 5500 × 4000 pixels and about eleven million
points per scan. At this resolution, each scan takes less
than 5 minutes so that each TLS survey of a layer
excavated and recorded in B.89 takes approximately
15 to 20 minutes, employing an average of two or
three scans. Moreover, the built-in camera of the
FARO Focus3D is able to add adequate colour infor-
mation to the point clouds merging brightness and
colour automatically in the post-processing phase.
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Every stratigraphic unit of B.89 has been scanned
several times from different positions to allow a hom-
ogenous and dense point cloud to be generated. In
addition, each scan has been automatically aligned
using the FARO Scene 5.1 software, and later geo-
referenced using measurements provided by the total
station survey team. The automatic alignment of
3D scans has been possible by manual or automatic
recognition of white sphere targets that were placed
around the perimeter of B.89 along with other paper
checkerboard target taped to the perimetral walls of
the South Shelter. A high-resolution (18 Megapixel)
DSLR camera has also been employed to take higher
quality photographs of each layer of B.89 with the
aim to add to the point clouds more precise and vivid
texture colours (RGB information). These photos

were eventually added to the registered end-edited
point clouds using texture parameterization tools in
the open source software MeshLab or in the commer-
cial tool 3D Reshaper.
In 2012, the TLS survey techniques used for intra-

site documentation of B.89 were employed at a macro-
scale (area-wide) for producing valuable data for the
conservation of Çatalhöyük as a UNESCO World
Heritage site. Thus, laser scanning became instru-
mental for the documentation of all the excavated, or
currently exposed, buildings of the East Mound. Areas
such as South Area and North Area have been surveyed
yearly between 2012 and 2014; TPC and Mellaart’s
III-0 areas were respectively documented by laser
scanner in 2013–2014 and 2014 only. Area-wide scan-
ning relies on the same FARO Focus 3D X120 unit

Figure 3. 3D surface model of B.89 generated in Agisoft Photoscan (a) and implemented in the 3D GIS (b) using GCPs (c) to
georeference the model.
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used in B.89 as well as on the same sphere and checker-
board targets for precise alignment and georeferencing
of the point clouds.
TLS survey at Çatalhöyük is akin to other digi-

tal documentation techniques employed on-site and
requires the post-processing of as many data as poss-
ible on a daily basis. However, given the great deal of
data produced by the area-wide survey and the limi-
ted processing power available at the Dig House, an
extensive visualization of the point clouds via anima-
tion videos or interactive sessions can only be achieved
after the excavation season. In fact, the limit of TLS
in relation to IBM techniques is the amount of time
and computational resources required to post-process
the large dataset produced by the FARO Focus
3DS120 (e.g. a TLS survey of the South Area gener-
ates point clouds of seven hundred million points per
seasonal survey). Laser scanning implies faster acqui-
sition time for larger areas and produces higher
precision data than image-based 3D modelling while
it is less dependent on the personal skills of the oper-
ator and the light conditions of the site. TLS involves,
though, longer post-processing time to align, georefer-
ence, clean, and finally generate triangular mesh
surfaces from the point clouds. Image-based 3D mod-
elling returns coloured 3D models of the documented
surfaces in real-time but it generates 3D models with
a slighter geometrical precision and accuracy than laser
scanners.
In 2012 and 2014, TLS was also employed to

document the morphology of small quadrants of the
East Mound landscape located south and north of the
North Area. More precisely, data from the 2012
landscape survey experiment were compared with
magnetometry and GPR prospections elaborated by
the University of Siena and the University of

Southampton. Experiments of remeshing and seg-
mentation of area-wide point clouds were still on-
going in 2014.

3D GIS IMPLEMENTATION

The results previously described, highlighted the impor-
tance of finding new visual platforms for merging the
3D data into the current digital documentation system
in use on site.
The increasing diffusion and use of 3D models in

different disciplines has encouraged the private sector
to propose new solutions. Companies, such as ESRI
(http://www.esri.com/), have recently invested in
developing GIS platforms capable of managing and
visualizing 3D information in spatial relation with the
current documentation usually managed in the more
traditional GIS systems.
After a brief investigation to develop an efficient

workflow for the implementation of textured 3D geo-
metries, we started a systematic import of the models
into the 3D system.
The visualization of the dataset was performed using

ArcScene, which is a 3D platform developed by ESRI
that allows displaying GIS data in three dimensions.
The high-resolution models, previously georeferenced
in Photoscan, were imported and visualized in spatial
relation with the shape files created during the exca-
vation. This operation was performed in the field and
allowed combining, in the same virtual space, data
coming from different analysis (Figure 4).
An important advantage in merging 3D models

into a 3D GIS platform stands in the possibility to
connect each 3D entity with an attribute table,
through which it is possible to link the models with

Table 1 Terrestrial laser scanning workflow at Çatalhöyük

Workflow 2010 2011 2012 2013 2014

Intra-site survey X X X X X

Area-wide survey North Area X X X

Area-wide survey South Area X X X

Area-wide survey TPC Area X X

Area-wide survey GDA Area X

Landscape survey X X

Sphere targets X X X X

Ground control points X X X

Textures recorded by operator X X X X X

Textures recorded by scanner X X X

Next Engine X X X

Minolta Vivid 910 X

Trimble GX X

Trimble FX X

FARO Focus 3DS120 X X X

Trimble VX X
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different meta-data (Dell’Unto et al., 2015). This
allows selecting and displaying, in real time and in the
frame of the excavation campaign, different 3D scen-
arios as result of specific queries. The 3D GIS proved
to be the most flexible platform to employ during the
investigation campaign, the possibility of the system
to be implemented and used by multiple scholars and
to host, combine and analyse different typologies of
data, makes this tool a powerful instrument of 3D
visualization, and certainly one of the most efficient
platforms where visualizing the 3D models generated
as a result of a documentation campaign.
Further analyses in 3D GIS will involve the recon-

struction of the diachronic Mellaart sequence of
buildings in the South shelter area (Figure 5) in
relation to the buildings recently excavated by Hodder
and other research teams (2011–2014).

DIG@IT A SOFTWARE FOR VIRTUAL DIGGING

Interaction and use of 3D models are crucial for data
interpretation on site, but also during the simulation
process in a laboratory session. During the excavation,
all the data have been processed and visualized in
MeshLab (Cignoni et al., 2008): in fact, this software
includes many tools for data processing, meshing,
merging, and layers visualization. However, a higher
level of 3D processing was needed in order to better
study the 3D connections of models and layers. All
the models made by image-based 3D modelling have

been optimized and implemented for the DiVE (Duke
Immersive Visualization Environment) (Figure 6),
a powerful CAVE (Cave Automatic Virtual Environ-
ment) visualization environment available at Duke
University. The DiVE is a 3 × 3 × 3 m stereoscopic
retro-projected room with head and hand tracking
powered by a cluster of computers that render interac-
tive 3D scenes in real time. All six surfaces of the
DiVE—the four walls, the ceiling, and the floor—are
used as screens onto which computer graphics imagery
is displayed. In the DiVE, the immersive simulation
improves the embodiment and sense of presence of
the user in the virtual domain, allowing identification
of affordances and 3D connections, otherwise non-
visible in the real world. This virtual reality system is
powered by a cluster of seven computers that run
Unity 3D as a visualization engine and Middle VR
Pro for managing the virtual reality scripts that
connect the tracking system with 12 Full HD stereo
projectors and the scene manager.
The entire B.89 was virtually reconstructed in the

immersive system including all the stratigraphic layers
excavated in seasons 2011 and 2012 (Figure 4). The
handheld controller (wand) allows users to browse the
layers and to interact with the models and artefacts
in 3D, using an in-context menu. The tracking system
connected with stereo glasses allows the system to
display the correct point of view related to the true
head position of the user. In this way, the virtual
exploration augments the sense of presence in the
virtual environment.

Figure 4. 3D GIS visualization of Mellaart phases superimposed to the models generated by IBM by the 3D-Digging Project.
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Testing visualization and interaction of the Neolithic
house B.89 at the DiVE has been quite successful:
the 6-sided CAVE rescales the virtual building in a
very realistic way, giving the users a very immersive
sense of space and the feeling to be in the trench. The
interaction with different layers and stratigraphy ‘from
inside’ creates a specific ‘archaeological’ embodiment,
where the users can discuss and see data/models
in transparency. Thus, the immersive visualization at
DiVE enhances the interpretation of the phases related
to the life and abandonment of B.89 allowing users to
visualize and interact with 1:1 scale high-resolution 3D

models representing each excavated stratigraphic unit
of the building. Our work with Dig@IT seeks to clarify
whether the interpretation of B.89 is enhanced by the
possibility to employ cyber archaeological tools in the
simulation of the excavation (Lercari et al., 2013).
Specifically, the simulation of B.89 at the DiVE

benefits of the following features: clipping planes that
cut through layers and emphasize cross-sections not
visible in reality, in-context menus to toggle different
layers, volumetric visualization of each unit, graphics
shaders that enhance the visualization of texture,
composition, and colour of the layers, finally a virtual
tablet that allows users to access, directly within the
simulated 3D scenario, metadata related to the units
and features stored in the Çatalhöyük SQL database.
The significance of Dig@IT relies on the possibility
to enable archaeologists to perceive and analyse the
depositional and post-depositional phases of B.89
using a cyber-approach that integrates a plurality of
data in a single simulation environment that is not
limited by reality constraints (Lercari et al., 2014).

BUILDING 89

Social organization at Çatalhöyük shows a very con-
sistent use of ‘patterns’ in the form of spatial orga-
nization, decorative art, ritual activities, construction

Figure 5. Diverse datasets—acquired in different field campaigns—were implemented and visualized into the 3D GIS platform
(ArcScene) during season 2013. The 3D points (green dots) represent the spatial location of the finds. The polygons and polylines
overlapping in B.118 and B.80 were documented by tablet PCs. The 3D models of the buildings were generated in Photoscan.

Figure 6. Immersive simulation of B.89 in the DiVE.
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techniques, and burials. These patterns constitute the
identity of the town for several generations, a sort of
‘survival machines’ of social memories and cultural
models. Every house comprehends ritual and domestic
activities showing a strong sense of embodiment devel-
oped by sculptures, paintings, colours, motifs, objects,
and architectural features. The meaning of every object
or architectural element of the site is defined by its
relation and interaction with its environment and

context (Figure 7). B.89 is a large and well-preserved
house that shows evidence of a systematic removal of
the main ornaments and wall decorations (sculptures,
moulded features, architectural ornaments, etc.). The
high quality of white plaster in all the walls, the ‘nega-
tive’ architectural features (niches, cavities, moulded
features) shaped in different parts of the house, the wall
paintings and the high quality of the red components
in several fragments found in the room infill,

Figure 7. Ortho view (a) and perspective view (b) of B.89 in the 3D GIS of the South Area.
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demonstrate the remarkable architectural ‘rank’ of the
house in the Çatalhöyük context. The size of the house
is also remarkable, around 51 square meters, one of the
largest in the South Area.
The 3D systematic digital recording of all the stra-

tigraphy of Building 89 has meaningfully refocused
the archaeological interpretation to the multiple
relationships among different kinds of units (positive
and negative), activities (living phases of the house
or post-depositional), and architectural elements. For
example, in the case of the Unit 19807, a moulded
architectural element (Figure 8), the simulation of the
stratigraphic context in transparency (Figure 9) shows
very clearly the relations between this unit, the house
walls, and the rest of the room infill.
3D simulation is also helping the excavation team

to study more in detail the sequence of floors and in
general the microstratigraphy associated with this kind
of layers.

The preliminary microscopic analyses performed
by Aroa García-Suárez on the floors stratigraphy
(University of Reading, oral communication on site)
are able to recognize up to 22 floors in only 14 cm of
stratigraphic thickness. This helps to estimate the
existence of over 50 floors for the house in a life span
of 55–60 years (as usual in many buildings at
Çatalhöyük).
Going back to the above-mentioned embodiment,

the house can be seen as a social unit ruled by a virtual
trigger, able to transform a domestic unit in a ritual
space and vice versa. The core of this process is in the
role of the affordances that is the potential relationships
generated by ornaments, sculptures, architectural fea-
tures, burials, wall paintings, textures, and colours. It is
a very complex taxonomy and it is based on the role of
the embodiment able to connect the social mind to the
potential activities running within the building in
different spaces/time. In other words, the affordances

Figure 8. Observable data of unit19807.

Figure 9. X-ray shader applied to the 3D model of unit19807.

52 Assembling Çatalhöyük



guide the performing roles of the different items of
the house: decorative, ritual, functional, aesthetic, pro-
ductive, domestic, collective, social, and so on. We have
therefore to imagine an embodied mind able to imagine
all these performing objects as activities, whether or not
they are really executed. This visual and multi-sensorial
spatial pattern stimulates the embodied mind to recall
the affordances. The repetitiveness of the patterns
across generations and in different buildings indicates
the pressing need of an entire community to elaborate a
high-fidelity cultural and social transmission.
Figure 10 shows the spatial reconstruction of

potential activities within the Neolithic house B.89.
This perfectly explains the role of affordances/activities
performed inside the house in different spaces/time.
The overlapping of different functions displays how
different areas of the house recall diverse activities:

domestic, social, ritual, industrial, and so on. These
relations are not easily representable in traditional
archaeological maps and in single stratigraphic units,
but they can be visualized in a 3D simulation and in
immersive virtual environments.
In the season 2012, a human mandible with plaster

and red painting was found in a retrieval pit and docu-
mented in 3D (see paragraph on 3D-Digging Project)
(Figure 11). When the soil was carefully removed from
the bone, red pigment (probably ochre) was clearly
visible on the body and rami of the mandible. In
addition, a thick band of plaster covers the anterior den-
tition. It is possible that this mandible was originally
attached to a similarly modified cranium.

SYSTEM EVALUATIONS

Image-based 3D modelling has, to some extent, also
been tested and used by the other diggers at Çatalhöyük
who are not part of the 3D-Digging Project. Neverthe-
less, the 3D data capture has not been implemented yet
in the daily routine of standard documentation on site.
In season 2012, a test was made to replace the paper-
based ‘daily sketch’ documentation in Building 97
(B.97) with an interactive 3D model codified in 3D
Portable Document Format (3D PDF). Daily sketches
have been part of the documentation process at Çatal-
höyük for years. This type of documentation is
normally based on a digital photo of the excavation
area, which is first printed on the paper onto which
excavators write comments and draw annotations on a
daily basis. The comments are intended to reflect the
ongoing interpretation of features and structures, rather
than the archaeological progress. Upon completion, a
daily sketch is scanned and subsequently stored in the
Diary database, with references to the units/features it
describes. In the test that was performed in B.97 in
2012, markers and annotations were added directly in
a digital format to a 3D model using Acrobat Pro.
The model was created using Agisoft Photoscan and
MeshLab, and then it was exported as a 3D PDF file.
The advantage that a 3D-daily sketch has over its

paper version, is related to the higher amount of infor-
mation it stores and displays regardless of the written
comments; to have a daily model showing every nook
and cranny of the building under excavation is of
course an incomparable source of documentation that
was even enhanced by metadata and annotation. 3D-
daily sketches not only make it possible to go back
and see how features exactly looked like at earlier
stages of the excavation (at least, what they looked like
at the end of a specific day), but present georeferenced
data. This option allows archaeologists to verify post-
ex the extent, orientation, and spatial relationships of

Figure 10. Main activities and affordances in the spatial
domain of B.89.

Figure 11. 3D print of human mandible 19829.X2 retrieved
in B.89 in 2012.
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excavated features. In B.97, the 3D models were also
used when working with section drawing of walls.
Instead of struggling with manual drawing of an
uneven surface, sections were produced using scaled
orthophotos as templates (Figure 12).
In season 2014, tablet PCs were eventually adopted

as the official means for drawing archaeological plans.
Digital drawings and annotations were made in
ArcGIS—instead of on drawing film—on top of geo-
referenced photos. Initially, archaeologists who were
documenting large structures such as walls in B.97
struggled with tablet PCs because the built-in camera
lens of the tablet is not exactly suitable for capturing
big areas. In this regard, image-based 3D modelling
was a great help to support the digital documentation
process. Instead of generating poor imagery with the
tablet, 2D georeferenced orthophotos were generated
using 3D models produced with the image-based 3D
modelling techniques described in the previous sec-
tions. The orthophotos not only were able to display
the entire building, but also had a much higher accu-
racy than single photos of the same area taken with a
tablet. Using orthophotos allows us to solve the
problem with skewed perspectives and faulty scaling
that you can get when rectifying and georeferencing
one single photo taken with a tablet.
Archaeological documentation is rapidly becoming

more and more digital in the field. This is, in many
cases, a welcome development; although the accuracy,
precision, and effectiveness of the digital documen-
tation continuously need to be assessed and reassessed
regarding choice of methods, equipment, and imple-
mentation. For instance, the use of a total station or
RTK GPS for documentation instead of manual
drawing is commonplace in many countries today, but
it has its disadvantages since you cannot achieve the
same detailed accuracy for small or complex features.
For example, in Sweden, image-based 3D modelling
and the rendering of georeferenced orthophotos are
now gradually replacing digital measuring, since it
makes the documentation process less time-consuming
and more accurate. Digital plans can still be produced

if needed, but at the desk instead of under the open
sky. As pointed out above, 3D models of layers and
contexts make extraordinary supplementary records of
the archaeological features as well as tools for interpret-
ation, even if they cannot stand completely for
themselves. 3D documentation is also a great medium
for illustration and dissemination of what the site
looked like during excavation, and, at large, these
methods may be used for further visualization of past
environments and landscapes in larger scale models.
Hence, the experiences at Çatalhöyük—where the

3D methods have been tested and refined through
several years by the 3D-Digging project—should be
taken into account by other archaeological projects
worldwide, in both research and contract archaeology
initiatives. The range of possible implementation will of
course depend on available resources, time, and
funding; in fact, it is important to bear in mind that
what may seem an expensive investments in technical
equipment and specialized expertise is actually a way of
saving time otherwise spent on manual documentation
and processing. Time is money, and since the end pro-
ducts are mainly digital today, the earlier on in the
process we go digital the more time we save. By cutting
out the intermediary manual conversion of analogue
data to digital, the end product will be even better and
have a great potential for further elaboration.
It is also important to remark that a large mass of

digital data are produced in a very short time, but they
are easily managed by different software keeping
the same spatial information. This growing amount
of digital information characterizes the new trends of
fieldwork archaeology and fosters the research teams
to create new open and online repositories able to host
and update large datasets in three dimensions.

CONCLUSIONS AND FUTURE WORK

The use of 3D models has a broad impact in mana-
ging, visualizing, and querying archaeological data.
This impact will be also bigger once all the 3D data
will be available in an open access Web 3D repository.
In addition, the project creates fully scalable data:
from GIS platform to virtual immersive systems to
game engines. In our case, thanks to the Middle
VR plugin for Unity 3D, all the data are compati-
ble with many visualization devices and virtual reality
systems.
The digital workflow we used in the fieldwork is

somehow revolutionary in comparison with the ‘tra-
ditional’ methodologies of documentation and data
processing in archaeology (Forte, in press). The draw-
back of this new inferential activity is the generation
of very large datasets even in one season of fieldwork

Figure 12. Orthophoto of B.97 south wall section generated
using image-based 3D modelling.
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(Berggren et al., 2015). This approach generates the
need to manage terabytes of data in few weeks as well
as the necessity to archive them for future digital
access (online and offline). It is quite clear that these
advancements can change the way archaeologists
interpret, share and communicate data, and deal with
the idea of ‘reconstructed past’. It would be more
correct to discuss about simulated pasts, rather than
reconstructed ones. In fact, the new digital method-
ologies force our interpretation to be focused on the
performance and simulation of models and on the
involvement of different variables. Therefore, the
interaction becomes the starting point of the interpret-
ation process: it opens new research perspectives.
3D archaeology, as new domain, introduces different

and more advanced inferential methods of interpret-
ation, which do not necessarily pursue the achievement of
better results, but they enrich the meta-interpretation:
how we learn to learn. ‘Thinking’ in 3D is something
different: new perceptions, awareness, connections,
and affordances are involved. The migration of 3D
worlds in immersive systems, such as ‘CAVEs’, haptic
systems, and holographic projections generates a dif-
ferent kind of embodiment and spatial relationship
between the body and the environment. The embodied
archaeologist is immersed and surrounded by interactive
and performing data and models: the interpretation
comes from a simulation process. An interesting
example is the use of Oculus Rift, a new and portable
head-mounted display. This system uses accelerometer
and gyroscope sensors and allows a very accurate per-
ception of the scale and spatial presence in the virtual

environment. This augmented embodiment is able to
stimulate additional affordances and a deeper sense of
tangibility of digital objects.
The 3D digital reconstruction of an archaeological

excavation with the above-mentioned methods is very
accurate, but it is still far away from a reproduction
of what is in situ: in short, it is an incomplete rep-
resentation. What is missing, indeed? Volumes and
stratigraphic context, for instance. Laser scanners and
digital cameras record the surface of stratigraphy and
deposits but they do not go through the interface
(Figure 13). We still do not see what is invisible for
the naked eye; this is still a relevant constraint. In the
future, we should be able to combine geophysical
prospections with photogrammetric methods: in that
way it should be possible to integrate the geometrical
information of stratigraphic units with their volu-
metric content (this is not really possible with the
current remote sensing technologies). Another missing
target is the identification and classification of units,
usually validated just by autoptic and empirical analysis
of the diggers and not on a more ‘objective’ control
by digital instruments. In this regard, it would be inter-
esting to experiment multispectral cameras for the
recognition of specific depositional or post-depositional
features in the excavation. Definition and recognition
of ‘unit’ is still based on very subjective criteria: the
soil conditions, the experience of the archaeologist, the
research questions during the fieldwork and so on.
The 3D simulation of spatial data (GIS, remote sens-

ing, architectural models, databases, etc.) offers a first
holistic understanding of 3D connections and relations

Figure 13. Aligned point clouds of B.77 scanned in 2012.
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otherwise non-visible or identifiable. For example, the
3D superimposition of different phases of the site
(Mellaart excavations with the last archaeological exca-
vations; Figure 4) with Digital Elevation Models,
archaeological finds, GIS layers, and any kind of
dataset, multiplies enormously the capacities of inter-
pretation overtime. In fact, geospatial 4D modelling is
the only possible tool for analysing temporal data and
evolution of the site.
The Duke team is currently exploring new research

directions in regard to the portability of 3D datasets
in virtual immersive systems. The scope is the investi-
gation of cognitive aspects of the digital interaction:
how does the interpretation augment in relation to
stereoscopic view, holographic projection, head track-
ing systems, and immersive visualization? For this
scope, the first experiments are focused on two
systems: a holographic head tracking screen (z-space)
and an immersive system, the DiVE. In the case of
Z-space, the 3D models, originally in OBJ file format,
are exported in Unity 3D where they are scaled and
properly adjusted with lights, shadows, and textures.
The results of this process are holographic projections
and collaborative visualization: the user can interact
with a 3D stylus, disassemble, and reassemble the
models or modify them.
The DiVE is a CAVE, one of the few 6-sided

CAVE-like system in the United States. All six sur-
faces—the four walls, the ceiling, and the floor—are
used as screens onto which computer graphics are
displayed. The virtual simulation within the DiVE
increases the embodiment and involves a collaborative
participation of different users: in the case of the Neo-
lithic house B.89 for example all the projected walls
match the same size and position of the real ones and
the floor as well. Therefore, the DiVE augments sig-
nificantly the sense of presence and space within a
Neolithic house documented by laser scanning and
image-based 3D modelling. For example, it is possible
to study in detail all the 3D relationships between
empirical data, stratigraphy, and hypothetic reconstruc-
tions. This approach introduces a quite unexplored
digital hermeneutic circle in archaeology whereas
empirical data are synchronized with digital potential
reconstructions and multiple visualizations (Forte, in
press).
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CHAPTER 5

Reading the Bones, Reading the Stones

An Integrated Approach to Reconstructing
Activity Patterns at Neolithic Çatalhöyük

JOSHUA W. SADVARI, CHRISTINA TSORAKI, LILIAN DOGIAMA AND CHRISTOPHER J. KNÜSEL

INTRODUCTION

Ten years ago, in a Scientific American article titled
‘Women and Men at Çatalhöyük’, Hodder (2004)
synthesized various lines of evidence that yielded clues
to the roles of the sexes in this early farming society
(see also Agarwal et al., 2015). Analyses of the human
skeletal remains up to that point—burial practices,
diet, and workload—implied little difference in the
daily lives and relative status of women and men. This
contrasted sharply with figurative representations from
the site—the few paintings depicting humans appear to
be concentrated on men clad in leopard skins hunting
or baiting wild animals, while unique figurines of
female forms indicate connections with domesticated
plants, as one figurine has a seed embedded in her back
while another, Mellaart’s famous seated ‘goddess’ figur-
ine, was found in a grain bin (Mellaart, 1967: Plate IX;
Hodder, 2004, 2006).
Since the publication of Hodder’s (2004) article,

we have learned much more about Çatalhöyük
than we have ever known before, not only from increas-
ingly comprehensive analyses of the human skeletal
assemblage, but also from detailed studies of other
archaeological datasets, including the ground stone and
projectile point assemblages. The time is ripe, then, for
a re-examination of the activities of women and men at
Çatalhöyük. One aim of the present study is to inte-
grate analyses of material culture and human remains to
uncover whether activity-related divisions existed
between the sexes at Çatalhöyük, and, secondarily, to
assess the extent to which these divisions align with the
types of activities depicted in or alluded to among fig-
urative representations found at the site.
More recently, Hodder (2014a) has provided a

detailed summary of the latest phase of the Çatal-
höyük Research Project, with a focus on evidence for
change throughout the occupation of the site. The
integration of diverse datasets reveals that substantial
changes occurred through time at Çatalhöyük in a
number of spheres, including community ties, ritual

and symbolic elaboration, landscape use, domestic
production, technological practice, and material entan-
glement (Hodder, 2014a). A second aim of the
present study, following along these same lines, is an
integrated analysis of the Çatalhöyük human skeletal,
ground stone, and projectile point assemblages, with a
focus on patterns of grinding and hunting activities in
temporal perspective.
The integration of people, objects, and practices in a

single study has the potential to greatly clarify our
understanding of the socioeconomic roles of the sexes
at Çatalhöyük and allows us to explore how changes in
technological manufacture and use correspond with
changes in human activity over the course of the
lengthy occupation of the site. The next section of this
chapter provides a broad overview of the human skel-
etal, ground stone, and projectile point assemblages, as
well as the materials and methods associated with the
analyses undertaken for each. Following this examin-
ation of the assemblages, these separate analyses are
integrated to paint a more complete picture of activity
patterns between the sexes and through time at
Çatalhöyük.

EXAMINING THE ASSEMBLAGES

Human remains

Excavations undertaken by the Çatalhöyük Research
Project between 1993 and 2014 have afforded research-
ers with one of the largest human skeletal assemblages
available for studying health and lifestyle during the
Near Eastern Neolithic, with over four hundred indivi-
duals categorized as ‘primary’, ‘secondary’, or ‘primary-
disturbed’ burials (for detailed definitions of burial cat-
egories at Çatalhöyük, see Boz & Hager, 2013).
Through rigorous bioarchaeological analysis and con-
textualized interpretation of the remains of the dead,
much can be learned about these individuals while they
were living, as their skeletal remains provide a record of
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the stresses exerted upon them and the activities in
which they engaged during their lifetimes (Larsen,
2015). Indeed, we have learned much about the popu-
lation of Çatalhöyük through such analyses (Hillson
et al., 2013; Larsen et al., 2013, 2015), and the
present study seeks to build upon this understand-
ing through the integration of the human skeletal,
grinding tool, and projectile point assemblages to
address the topic of activity patterns among inhabi-
tants of the site.
The activity patterns of archaeological popula-

tions are sometimes inferred from the material culture
and artistic representations associated with these past
societies. Differences in grave goods between male and
female burials may be taken as an indication of different
social or economic roles for the sexes, while changing
technologies throughout the occupation of a site may be
seen to coincide with changes in human activity.
Although artefacts and figurative representations may
provide indirect evidence of differences in activity
between the sexes or over time, human skeletal remains
provide more direct evidence of past behaviour in the
form of markers of habitual biomechanical stress.
The present analysis considers two markers of

habitual biomechanical stress: osteoarthritis and enthe-
seal changes. Although multifactorial in aetiology, a
major determinant of the frequency, severity, and dis-
tribution of osteoarthritis is localized and repetitive
biomechanical stress and physical activity (Radin, 1982;
Jordan et al., 1995; Felson, 2000; Larsen, 2015).
Osteoarthritis manifests in the form of bony lipping
(osteophytes) around the joint margins (Figure 1), por-
osity on the joint surface and, in more severe cases, a
polishing of the joint surface known as eburnation and
indicative of a complete breakdown of articular cartilage

followed by prolonged bone-on-bone contact (Rogers
& Waldron, 1995; Ortner, 2003; Larsen, 2015). Fre-
quency (presence/absence) and severity of osteoarthritis
were scored for the appendicular joints of the upper
(shoulder, elbow, wrist, hand) and lower (hip, knee,
ankle, foot) right and left limbs using the system out-
lined in Table 1.
Entheseal changes refer to irregular alterations at the

site of the attachment of a tendon to bone, the enthesis.
These changes can manifest as a raised margin, surface
rugosity, micro- or macroporosity, and distinct bony
projections called enthesophytes (Hawkey & Merbs,
1995; Peterson, 2002; Villotte et al., 2010a; Henderson
et al., 2013). The presence of entheseal changes was
scored for two upper limb entheses in this study, the
common extensor origin at the lateral epicondyle of the
humerus and the common flexor origin at the medial
epicondyle of the humerus using the criteria outlined by
Henderson et al. (2013). Lateral epicondylosis, or an
entheseal change present at the lateral epicondyle, is
generally more common than medial epicondylosis,
such that the ratio of lateral to medial epicondylosis (L/
M ratio) is usually greater than one (Villotte & Knüsel,
2014). However, unilateral medial epicondylosis
(Figure 2), usually of the right side, results in an L/M
ratio of less than one and is considered to be a good
skeletal marker of a repetitive overhead throwing
motion, having previously been used to address the
topic of a sexual division of labour in prehistoric popu-
lations (Dutour, 1986; Villotte et al., 2010b; Villotte &
Knüsel, 2014). In modern clinical populations, this
condition is often seen in athletes involved in throwing
sports (Bramhall et al., 1994; Jobe & Ciccotti, 1994;
Ciccotti et al., 2004; Ouellette et al., 2008), but in the
past, the presence of such a condition may provide a
means of interpreting other human behaviours, such as
use of an overhead throwing motion in games, hunting,
or warfare (Villotte & Knüsel, 2014).
Total sample sizes for the present study consist of

one-hundred and six adults for whom age and sex
could be determined and eighty-eight adults who
could be assigned to one of the two periods used in

Figure 1. Osteoarthritis of the knee joint as indicated by the
presence of marginal lipping and fine porosity on the articular
surface of the right and left patellae.
Photograph by Joshua W. Sadvari; reprinted from Larsen
et al. (2015).

Table 1. Scoring system for frequency and severity of
osteoarthritis

Frequency Severity Criteria

Absent 0—Absent No degenerative changes observed on the
joint margin or surface

Present 1—Slight Slight marginal lipping (osteophytes
<3 mm)

2—
Moderate

Severe marginal lipping (osteophytes >3
mm) OR Slight marginal lipping and
porosity on the joint surface

3—Severe Severe marginal lipping and porosity on
the joint surface OR Eburnation
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temporal comparisons (detailed further below). As the
development and progression of osteoarthritis and
entheseal changes are both known to be age-related,
analyses of these skeletal markers were controlled for
age by assigning all adults to one of the following
three categories: Young Adult (20–29 years), Middle
Adult (30–49 years), or Older Adult (50+ years). In
the analyses presented in subsequent sections, the
Cochran–Mantel–Haenszel statistic was used to test
the null hypothesis that the frequency of osteoarthritis
for a particular joint is independent of sex or time
period, while controlling for age to minimize the
effect of this confounding variable.

Ground stone

Excavations between 1993 and 2014 by the Çatal-
höyük Research Project have yielded a large ground
stone assemblage with the estimated number of tools,
rough-outs and debitage exceeding 5500 objects1

(Baysal & Wright, 2005; Tsoraki, 2012, 2013, 2014;
Wright, 2013). The Çatalhöyük ground stone assem-
blage presents great variability in object types and raw
materials used. The repertoire of ground stone arte-
facts includes, among others, percussive and grinding
tools of varied forms, axes and adzes, grooved abra-
ders, polishing tools and palettes. Tools used in
different types of grinding and abrasive activities are
well represented within the assemblage and are found
within buildings, middens, and external yards. Rocks

attributed to all three geological categories (igneous,
metamorphic, and sedimentary) as well as minerals are
present within the assemblage, but there is a clear
tendency towards the use of volcanic rocks, schist,
metamorphosed limestone, marble, and different types
of greenstone (Tsoraki, 2013, 2014; Wright, 2013).
While the exact sources of these materials have yet to
be located in the wider landscape, there are indications
that certain materials, such as volcanic rocks, and
certain forms (e.g. large boulders) would have been
procured from substantial distances (Wright, 2013).
Ethnoarchaeological research (Hayden, 1987; Hors-

fall, 1987; Baudais & Lundström-Baudais, 2002;
Searcy, 2011) and empirical studies (Adams, 1988,
2002; Risch, 2002; Dubreuil, 2004; Hamon, 2008;
Van Gijn, 2008) have revealed considerable variability
in the activities for which ground stone artefacts were
employed within different geographical areas and time
periods. Activities identified include cereal grinding
and the processing of other plants, nuts, and dried
meat, as well as the processing of non-edible products
such as pigments and animal skins. Ground stone tools
also played an important role in other craft activities
such as the production of pottery, stone vases, bone
tools, and shell ornaments. Similarly, at Neolithic Çat-
alhöyük, systematic analysis of macroscopic and
microscopic wear traces on the surfaces of different
ground stone categories under low and high power
magnification suggests variation in the activities for
which these tools were used. Activities identified so far
at Çatalhöyük include plant processing, wood working,
skin processing, plastering, and mineral processing
(Tsoraki, work in progress).
For the purposes of this study, only grinding tools

—mainly made of andesite—employed for process-
ing activities that involved the simultaneous use of
an upper and lower grinding tool were selected
(i.e. grinders/handstones and grinding slabs/querns,
respectively, Figures 3 and 4).2 During the 2014 field
season, the ground stone team re-visited material
excavated prior to 2009 and collected data for the size,
weight, and morphology of grinding tools. A morpho-
metrical analysis of such tools and of their use faces
provides insights into processing techniques and
motor habits adopted during the execution of grinding
tasks. Overall, grinding technologies at Çatalhöyük
seem to have entailed the simultaneous use of both
tools (upper and lower) operated with one hand and
most likely in a rotary motion, as well as larger-sized
tools that would have been operated using both hands
in a reciprocal (i.e. back and forth) motion. Prelimi-
nary results of the microwear analysis conducted on
grinding tools suggest their use for the processing of

Figure 2. Medial epicondylosis of the right humerus as indicated
by the presence of surface porosity and enthesophytes at the
common flexor origin (circled).
Photograph by Joshua W. Sadvari.

1In total, c. 39000 stones have been assessed by the previous and current ground
stone teams, but the vast majority of these are natural stones with no apparent
use in ground stone technologies (Baysal & Wright, 2005; Tsoraki, personal
observation; Wright, 2013).

2These broadly correspond to Wright’s type ‘Coarse grinding tools/Class B’
(Wright, 2013: 373).

Sadvari et al. — Reading the Bones, Reading the Stones 61



different plant materials and mostly cereals (Tsoraki,
work in progress). The ground stone findings pre-
sented in subsequent sections derived from an analysis
of one hundred and fifty-two artefacts in total. As
noted elsewhere, one of the main characteristics of the
Çatalhöyük grinding tool assemblage is the high degree
of fragmentation (Tsoraki, 2013; Wright, 2013). For a
more accurate picture of the size and weight distri-
bution of these tools, only complete specimens or those
with complete dimensions were included in the current
analysis.

Projectile points

Chipped stone projectile points have long been a focus
of archaeological studies due to their stylistic elabor-
ation, and they have been used extensively in the
development of regional chronologies and in defining
the boundaries of cultural groups around the world (e.g.
Wright, 1977; Warburton & Duke, 1995; Kozłowski
& Aurenche, 2005). Their characteristic form has led
many archaeologists to accept their function as
weapons, even though that might not have been their
sole purpose (for an overview of projectile multifunc-
tionality, see Greaves, 1997). Determining point
function can offer tremendous insight into hunting
techniques and strategies, information which still
eludes us to a large extent, and especially so for the
Near Eastern Neolithic period (Müller-Neuhof, 2014).
The term ‘projectile point’ is generic and encom-

passes all ‘chipped stone broadhead [artefacts]
incorporating converging edges on a relatively flat body’
(Corliss, 1972: 11), which are used as ‘launched
weapons in hunting or warfare’ (Knecht, 1997: 3). This
term has generally been adopted in order to avoid
making assumptions about specific functions. The bow
and arrow and the hand-held spear are two very differ-
ent weapons that require different sets of skills and that

can be used in different contexts or situations. Arrow-
heads are the stone tips, which were mounted on an
arrow shaft and launched using a bow, whereas spear-
heads are hafted on a longer shaft and propelled with a
spear-thrower, thrown as a javelin, or used as a thrust-
ing spear.
North American archaeologists concerned with the

timeframe for the invention of the bow first identified
the problem of distinguishing among arrowheads and
spearheads (for a comprehensive literature review, see
Knecht, 1997). Establishing when this new technol-
ogy first appeared was crucial in understanding
profound socioeconomic changes and establishing
chronologies. An array of methods have since been
developed using one or more variables to distinguish
between the two weapons (for a review of such
methods, see Hughes, 1998). The method used in this
analysis derives from the recent work of Hildebrandt &
King (2012: figure 1) and utilizes two projectile attri-
butes that are least susceptible to change resulting from
use, impact damage, and/or re-sharpening. These are
neck width, a measurement taken at the base of the
point just above the tang, and maximum thickness. For
untanged projectiles and bifaces that do not have neck
width, only maximum thickness was used following
Hildebrandt’s recommendation (pers. comm., 2013) to
one of the authors (L.D.). Using these variables instead
of length, weight, or any combination that includes
them, maximizes sample sizes because both complete
and fragmented artefacts can be used in the analysis.
The projectile point assemblage excavated by the

Çatalhöyük Research Project consists in its entirety
of approximately one-thousand two-hundred artefacts3

coming from both external areas, mainly middens, and
houses (Figure 5). The Çatalhöyük projectiles were

Figure 4. Example of a grinding slab/quern from the Çatal-
höyük assemblage.
© Jason Quinlan and Çatalhöyük Research Project Archive.

Figure 3. Example of a grinder from the Çatalhöyük assem-
blage.
© Çatalhöyük Research Project Archive.

3These include projectiles, their preforms, projectiles in secondary use (e.g. pro-
jectiles used as pièces esquillées) and impact byproducts (e.g. burin-like spalls and
fluting-like flakes).
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made of excellent quality obsidian, a very clear and
sharp black volcanic glass. Obsidian can be found in a
number of locations in Turkey, but the obsidian used
at Çatalhöyük came from sources at Göllü Dağ and
Nenezi Dağ in central Anatolia, some 190 km away
from the site (Carter et al., 2006; Carter & Shackley,
2007). For the purposes of this analysis, fragmentary
points (i.e. tips or stems) that did not preserve the
neck width were excluded, while some of the material
excavated by James Mellaart was included to increase
sample size. The results presented in the following
sections were obtained through analysis of a total of
633 projectile points.

INTEGRATING THE ANALYSES

Activity patterns between the sexes

Ethnographic research and iconographic sources tend
to support the idea that grinding grain is primarily a
female activity and that in the course of these activi-
ties, different postures can be adopted, such as
standing or kneeling (cf. Roux, 1985: Plate 12; Searcy,
2011: figures 5.6 and 5.13). Variation in bodily pos-
itions adopted during grinding can also be observed
between experienced and less experienced/novice grin-
ders. For example, experienced Hopi women in the
American Southwest emphasize the importance of
using rhythmic strokes during grinding activities, with
the whole body being used, not only the upper limbs
(Adams, 2002). The preferred bodily position during
grinding activities tends to be a seated/kneeling pos-
ition with the tool being placed in front of the user
and the use of a reciprocal motion that involves the
extension of the upper limbs.

Querns at Çatalhöyük were set directly on the plas-
tered floor surfaces and platforms as suggested by
examples of querns found in situ in Building 77 in the
North Area (House, 2014) and Building 89 in the
South Area (Taylor, 2014). This, in tandem with the
lack of evidence for the use of querns mounted on
raised structures, suggests that grinding on the ground
in a kneeling position seems to have been the standard
method employed at Neolithic Çatalhöyük. Adopting
a kneeling position requires considerably more effort ‘to
push off from the toes, to bear down with the arms, and
to support the body in the correct position, and stress is
placed on the knees, wrists and lower dorsal vertebrae’
(cf. Molleson, 1989; Samuel, 2010: 467). In her study
of the human skeletal assemblage from Abu Hureyra,
Molleson (1994) noted that grinding grain in a kneel-
ing position on a daily basis and/or for prolonged
periods put considerable stress on the toes and lower
back, as well as the hips and knees, as the body pivots
alternately around these joints during the grinding
motion. In addition, daily or at least regular grinding is
a process that would have required sufficient upper
limb strength to endure prolonged periods of constant,
rigorous motion.
Turning to hunting activities, the ethnographic

record is replete with accounts of male hunters, with
female hunters being only a rare exception. Multiple
ethnographic accounts from agricultural societies across
the Americas, Asia, and Africa show that hunting is an
almost exclusively male activity (e.g. among the Cree
[Brightman, 1996], the Navaho [Hill, 1938], the Shar-
anahua [Siskind, 1973], the Siriono [Holmberg, 1969],
the Yafar [Juillerat, 1996], the Sambia [Herdt, 1987],
the Baruya [Godelier, 1986], the Ndembu [Turner,
1967], and the Nuer [Evans-Pritchard, 1940]). The
wall iconography of Çatalhöyük also suggests that
hunting was an activity primarily performed by males,
as the hunting scenes uncovered during the excavations
of the 1960s (Czeszewska, 2014; Mellaart, 1967: Plates
54 and 61) seem to lack any hunters with female
characteristics, such as the voluptuously depicted fea-
tures on the few female figurines found at the site
(Nakamura & Meskell, 2013). Although the paintings
are not naturalistic in style, individuals depicted as
bearing bows and arrows or hand-held spears appear to
be men.
The spear and the bow and arrow each have their

own distinct advantages and disadvantages as weapons
employed in hunting activities (Table 2), all of which
would have been considered (or taken into account) by
those making and using them. The use of javelin/
throwing spears and thrusting spears is attested already
in the Palaeolithic, making it one of the earliest
weapons used in hunting and violent conflict (Shea,
2006). The hand-thrown spear requires ‘skill and a
good deal of muscular effort’ in order to ‘fell a relatively

Figure 5. Examples of projectile points from the Çatalhöyük
assemblage.
Photograph by Lilian Dogiama.
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distant and fast-moving target’ (Cotterell & Kam-
minga, 1990: 164), while the bow can shoot an arrow
much faster, more accurately, and at a greater distance
than the human hand can throw a spear. Despite their
differences, both the spear and the bow and arrow are
governed by the same engineering principles—the
upper limb transfers energy to the projectile, which in
turn propels it towards the target (Hughes, 1998).
The ethnographic record of a diverse sample

of populations and the figurative representations at
Çatalhöyük suggest that we should expect to see some
differences in activity patterns between males and
females. If women and men at Çatalhöyük were enga-
ging in broadly different physical activities, associated

with grinding and hunting, respectively, we antici-
pate seeing these differences reflected in patterns of
osteoarthritis and entheseal changes related to habitual
biomechanical stress and observed in their skeletal
remains. More specifically, if women at Çatalhöyük
were primarily responsible for grinding activities, then
we may expect to observe high levels of osteoarthritis in
their hips, knees, and feet, as well as degenerative
changes in the upper limbs that correspond to the use
of one-handed grinding tools in a rotary motion and
two-handed grinding tools in a reciprocal motion.
Additionally, if males at Çatalhöyük were primarily
responsible for hunting activities, we would expect to
see patterns of osteoarthritis and entheseal changes
consistent with the use of the hand-held spear (with
stresses concentrated in one limb and unilateral medial
epicondylosis at the elbow), consistent with the use of
the bow and arrow (with stresses distributed across
both limbs and including all joint groups), or some
combination of both patterns.
Turning first to the frequency of osteoarthritis

(Table 3), significant differences between males and
females were observed for the hip (p < 0.01), ankle (p <
0.01), and foot (p = 0.02), while results for the hand
approached statistical significance (p = 0.10). Females
displayed a higher frequency and severity of osteoar-
thritis for the hip (Figure 6), while males displayed a
higher frequency and severity of osteoarthritis for the
ankle (Figure 7), foot (Figure 8), and hand (Figure 9).
Beyond examining the frequency and severity of osteo-
arthritis across joint groups, it is also useful to examine
whether the expression of osteoarthritis appears to be
more unilateral (i.e. affecting mainly one side) or bilat-
eral (i.e. affecting both sides similarly). For the
Çatalhöyük human remains assemblage, it is clear that a
difference in the pattern of laterality exists between
males and females for the upper limb (Table 4). In
males, the right side is affected to a greater degree for
all joints of the upper limb: the shoulder, elbow, wrist,
and hand. In females, the pattern is less consistent and

Table 2. Comparison of the spear and the bow and arrow as
hunting weapons

Feature Spear Bow and Arrow

Weight Heavier Lighter

Velocity Lower Higher

Accuracy Less accurate More accurate

Range Short to mid-range
• c. 10–50 m

Long range
• c. 100–200 m

Lethality High
• Heavier weight allows for
deeper penetration of target
and graver internal injuries

• Nature of injuries requires
less tracking time by hunter

High
• High velocity allows for
through and through
wounds of the target

• Requires longer tracking
time by the hunter
following strike

Danger Higher
• Shorter range would require
hunter to be in close
proximity to dangerous prey

Lower
• Longer range allows for
hunter to maintain safe
distance from target

Energy Higher
• Heavier weight requires a
greater level of muscular
effort by the hunter

Lower
• Lighter weight makes it
a more energy-efficient
weapon for the hunter

Sources: Odell & Cowan (1986); Bergman et al. (1988);
Cotterell & Kamminga (1990); Hughes (1998); Shea
(2006).

Table 3. Age-controlled frequency of osteoarthritis (% joints affected) for females and males at Çatalhöyük

Young (20–29 years) Middle (30–49 years) Older (50+ years)

Joint Females Males Females Males Females Males p-value

Shoulder 17.7 0 12.5 26.3 58.1 25.0 0.52

Elbow 7.1 0 13.6 29.3 54.1 30.8 0.84

Wrist 23.5 15.0 25.0 33.3 64.1 30.0 0.56

Hand 17.7 26.3 26.2 38.6 59.5 75.0 0.10**

Hip 18.2 0 37.1 14.6 46.0 25.0 <0.01*

Knee 18.8 22.7 29.7 25.0 53.1 42.9 0.58

Ankle 12.5 33.3 15.9 50.0 55.0 61.5 0.02*

Foot 25.0 50.0 22.0 48.8 76.5 71.4 <0.01*

*Statistically significant at α=0.05.
**Statistically significant at α=0.10.
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not particularly right-side dominant, with the left wrist
being affected to a greater degree than the right wrist.
This suggests that men engaged more regularly in
activities that favoured the use of the right limb over the
left, while women engaged more frequently in activities
that required the use of both limbs.
The same pattern of right-side dominance in males

also holds when the L/M ratio is examined. The L/M
ratio for both arms in females and for the left arm
in males is greater than one, whereas for the right arm
in males, the L/M ratio falls below one at a value of
0.87 (Figure 10). This L/M ratio highlights a specific
pattern of right arm use among males, suggesting that
men were more likely than women to engage in

activities that favoured the use of the right arm and a
repetitive overhead throwing motion, such as hunting
with a hand-held spear. The higher frequency of
osteoarthritis in the ankles and feet of males compared
to females may also be related to hunting activities, as
walking, running, and quick changes in direction on
rugged terrain during hunting trips may have con-
tributed to a heightened frequency and severity of
degenerative changes in these lower limb joint groups.
The patterns of osteoarthritis and entheseal changes in
the upper limbs of males support the use of hand-held
spears in hunting, with the right arm affected to a
greater degree than the left. Nonetheless, both limbs
and all joint groups are affected, indicating that males

Figure 6. Frequency and severity of hip osteoarthritis between males and females at Çatalhöyük.

Figure 7. Frequency and severity of ankle osteoarthritis between males and females at Çatalhöyük.
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Figure 9. Frequency and severity of hand osteoarthritis between males and females at Çatalhöyük.

Table 4. Ratio of osteoarthritis (% joints affected) in the right and left upper limbs of females and males as a measure of laterality

Joint Sex Right side (R) Left side (L) R/L ratio

Shoulder Females 34.1 25.0 1.36
Males 20.6 19.4 1.06

Elbow Females 29.4 27.3 1.08
Males 25.0 18.9 1.32

Wrist Females 36.7 43.1 0.85
Males 35.1 21.1 1.67

Hand Females 45.8 29.2 1.57
Males 42.9 40.0 1.07

Figure 8. Frequency and severity of foot osteoarthritis between males and females at Çatalhöyük.

66 Assembling Çatalhöyük



also broadly engaged in activities involving the use of
both upper limbs. The projectile point assemblage
indicates the use of both the hand-held spear and bow
and arrow in hunting activities throughout the occu-
pation of the site, and the pattern observed in the
skeletons of the men of Çatalhöyük may also reflect
the use of different types of weaponry to various extents
—thus, the expectations outlined above for males
appear to be validated.
The same is broadly true for the expectations

related to female activity patterns as reflected through
their skeletal remains. The frequency of hip osteoar-
thritis is significantly higher in females compared to
males, and the frequency of knee osteoarthritis is also
higher, though not statistically significant, when com-
pared to that of males (see Table 3). These are two
joint groups of the lower body that are heavily stressed
in grinding activities, during the use of two-hand
manos and querns when a kneeling position is
adopted. The degree of laterality in the upper limb is
also less consistent among women compared to men,
suggesting the more regular use of both upper limbs
in the course of habitual or daily activities. Further-
more, the relatively high degree of wrist osteoarthritis
in females compared to males could be attributed to
twisting, rotary movements in the course of grinding
activities with one-hand grinding tools. Both of these
results are consistent with the nature of the Çatal-
höyük ground stone assemblage, as both one-hand
and two-hand manos4 are present in varying pro-
portions during the occupation sequence of the site.

Given the myriad activities in which the people of
Çatalhöyük regularly engaged beyond grinding and
hunting, there are certainly many other habitual move-
ments and motions that contributed to the patterns
observed in women and men described above.
However, the expectations generated on the basis of the
ground stone and projectile point assemblages, as well
as the ethnographic record, are broadly supported.
Women and men at Çatalhöyük did engage in different
activities—women assumed a greater role in grinding
activities and men a greater role in hunting activities—
and these differences in daily life are also alluded to in
wall paintings and figurines (Hodder, 2004; Czes-
zewska, 2014). Although ongoing analyses still support
the earlier assertion that mortuary practices, diet, and
relative status did not greatly differ among women and
men at Çatalhöyük (Agarwal et al., 2015; Hodder,
2004), the present study reveals that their daily lives
and habitual activity patterns may not have been so
similar.

Activity patterns through time

Numerous datasets excavated and analysed during the
most recent phases of the Çatalhöyük Research
Project provide evidence for substantial change
throughout the course of occupation (Hodder, 2014a
and references therein). In this chapter, we approach
the question of temporal change with a focus on the
ground stone, projectile point, and human skeletal
assemblages. Do the ground stone and projectile point
assemblages signify a shift in emphasis on different
types of grinding and/or hunting technologies over the

Figure 10. Ratio of lateral to medial epicondylosis (L/M) in the right and left arms of males and females at Çatalhöyük.

4The terms ‘one-hand mano’ and ‘two-hand mano’ are borrowed from archaeolo-
gical studies of the American Southwest and are widely used in ground stone
studies (Adams, 2002).

Sadvari et al. — Reading the Bones, Reading the Stones 67



course of time and, if so, are these differences also
seen in activity-related stress markers observed on the
human skeletons? For the purposes of this analysis, we
divide the site into two broad temporal periods
(Table 5): Period 1 is represented by levels South M,
N, and O and North F and G, which roughly corre-
spond to the growth and peak size of the Neolithic
population, while Period 2 is represented by levels
South P through T and North H, I, and J, which cor-
respond with a post-peak decline in population size
(and see Hodder, 2014a for a detailed discussion of
temporal changes at Çatalhöyük).
There are apparent differences in the Çatalhöyük

ground stone assemblage between Period 1 and Period
2. While there is a tendency towards the use of lighter
grinders in both periods, 31.6 per cent of the grinders
attributed to Period 1 weigh more than 1250 g,
whereas in Period 2 this drops to only 10 per cent
(Figure 11). When the size distribution of grinders is
considered, it becomes evident that grinders dated to
Period 1 tend to cluster into two groups: Group 1 has
an average size of c. 11 cm, and Group 2 c. 15 cm
(Figure 12). Thus, the grinders used in Period 1 tend
to be larger and heavier than those used in Period
2. This suggests that during Period 1, two modes of
grinding were in place that entailed the use of grinders
operated with one hand and two hands, respectively
(i.e. one-hand/two-hand manos), while the grinders of
the subsequent phases seem to have been operated
with one hand only. This pattern is also replicated
when the size of querns is considered. Overall, querns
attributed to Period 1 tend to be larger than those of
Period 2 (Figure 13), confirming that two modes of
grinding were regularly employed during Period 1 and
one mode was predominant in Period 2.

The use of larger and heavier tools during grinding
activities has implications for the strength and energy
invested and would have made the task a more
demanding physical activity. Another issue to take into
consideration is the frequency with which grinding
tasks were performed at Çatalhöyük. Ethnographic
research highlights that grinding activities could take
place either daily or at less regular time intervals such as
once every other week depending on the properties of
the product being processed, cultural ideas about the
texture of the product to be processed (i.e. if there is a
preference for flour of a fine texture, cereals must be
ground multiple times), and food recipes (cf. Searcy,

Table 5. Levels corresponding to the two time periods used in
this analysis (modified from Hodder (2014a))

Levels

Time Period South North Years cal
BC

Period 2 T J 6400–6000
S J
R I
Q H
P H

Period 1 O G 6500–6400
N G
M F 6700–6500

Not included due to small
sample sizes*

L F
K — 7300–6800
J —
I —
H —
G1, G2, G3,
G4

—

*Sample sizes for the assemblages of interest here- especially the
human skeletal assemblage- were too small in levels earlier than
South M or North F to allow for their inclusion in the present
analysis.

Figure 11. Weight distribution of complete grinders (n=29)
during Period 1 and Period 2 at Çatalhöyük.

Figure 12. Size distribution of complete grinders (n=31)
during Period 1 and Period 2 at Çatalhöyük. The circles indi-
cate the two size groups present in Period 1.
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2011). In the case of Çatalhöyük, grinding tools from
both Period 1 and Period 2 tend to have been used
moderately such that there is no significant variation in
the degree of wear (and by inference, the frequency of
grinding activities) between the two periods.
Just as with the ground stone assemblage, the

projectile point assemblage differs between Period 1
and Period 2. During Period 1, spearheads seem to
dominate the assemblage, comprising almost 60 per

cent, while in Period 2 the reverse is true, with arrow-
heads becoming more frequent at 60 per cent
(Figure 14). Thus, both the hand-held spear and bow
and arrow were in use throughout the Çatalhöyük occu-
pation sequence, but a shift in the preferred hunting
technology occurred between Period 1 and Period
2. The wall paintings uncovered by Mellaart during the
1960s excavations that depict hunting scenes were
found later in the occupation sequence (Levels V and
III), corresponding to Period 2 in the present analysis
(Mellaart, 1967: Plates 54, 57, and 61; Czeszewska,
2014). These levels and the hunting scenes within them
are thus associated with a period when the use of the
bow and arrow predominated, as reflected by the
projectile point assemblage, and indeed, use of the bow
and arrow is emphasized over the spear in the wall ico-
nography as well. Most of the males depicted in these
hunting scenes are shown using the bow and arrow,
with only one possible spear-bearer depicted.
The ground stone and projectile point assemblages,

as well as the wall iconography, point to changing tech-
nologies and grinding and hunting practices through
time, but are these changes reflected in activity-related
stress markers observed on the human skeletal remains?
Given that the use of larger and heavier grinding tools
is mainly concentrated in Period 1, we would expect to
see a higher frequency of osteoarthritis in both the right
and left upper limbs during this time, reflecting the use
of both limbs in a reciprocal motion when grinding
with a two-hand mano. We would also expect higher
frequencies of osteoarthritis in Period 1 more generally,

Figure 13. Size distribution of complete grinding slabs/querns
(n=23) during Period 1 and Period 2 at Çatalhöyük. The
circles indicate the two size groups present in Period 1.

Figure 14. Distribution of arrowheads and spearheads between Period 1 and Period 2 at Çatalhöyük based on projectile point
analysis using the Hildebrandt and King method (2012).
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as the procurement of raw materials for, manufacture
of, and use of larger and heavier grinding tools puts a
greater degree of physical stress on the body than the
same tasks associated with one-hand manos. In terms of
hunting activities, we would expect to see a specific sig-
nature of right arm use in Period 1, demonstrated by a
higher degree of medial epicondylosis (L/M ratio <1.0)
and reflecting the repetitive overhead throwing motion
characteristic of hunting with a hand-held spear, the
predominantly used weapon during this period.
The frequency of shoulder osteoarthritis is sig-

nificantly higher in Period 1 compared to Period 2 (p =
0.02), while differences observed in the elbow also
approached statistical significance (p = 0.08). Fur-
thermore, there is an overall trend towards higher
frequencies of osteoarthritis in Period 1 compared to
Period 2 reflecting a higher degree of rigorous, phys-
ically demanding activities during this period (Table 6).

Interestingly, two joint groups for which this trend
appears to be the least pronounced are the wrist and
hand. As grinding technologies shifted away from the
use of two-hand manos in Period 1 to the almost exclu-
sive use of one-hand manos in Period 2, grinding
techniques would also have shifted from a reciprocal
motion to a rotary motion. Thus, differences in the pat-
terning of osteoarthritis across the upper limbs between
Period 1 and Period 2 could, in part, reflect changing
biomechanical stresses in the course of grinding
activities.
An examination of the L/M ratio of the right and

left upper limbs between Period 1 and Period 2
reveals a signature of changing hunting practices
through time, as the L/M ratio of the right arm for
Period 1 is the only value to fall below the threshold
of one, at 0.89 (Figure 15). This result indicates a
specific pattern of right arm use in Period 1 likely

Table 6. Age-controlled frequency of osteoarthritis (% joints affected) for Period 1 and Period 2 at Çatalhöyük

Young (20–29 years) Middle (30–49 years) Older (50+ years)

Joint Period 1 Period 2 Period 1 Period 2 Period 1 Period 2 p-value

Shoulder 11.1 14.3 16.7 4.6 46.2 0 0.02*

Elbow 0 9.1 21.1 13.0 61.5 20.0 0.08**

Wrist 0 41.7 25 22.2 60.7 10.0 0.66

Hand 5.0 40.0 33.3 15.4 51.7 55.6 0.93

Hip 6.7 22.2 18.9 16.7 50.0 22.2 0.52

Knee 11.1 28.6 18.0 18.1 44.4 27.3 0.98

Ankle 23.8 9.1 30.0 21.4 60.0 41.2 0.11

Foot 41.2 45.5 33.3 25.0 71.4 54.6 0.38

*Statistically significant at α=0.05.
**Statistically significant at α=0.10.

Figure 15. Ratio of lateral to medial epicondylosis (L/M) in the right and left arms of individuals dating to Period 1 or Period 2
at Çatalhöyük.
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associated with the predominant use of hand-thrown
projectiles in hunting activities during this time, a
pattern that is less evident in Period 2 when use of
the bow and arrow becomes predominant at Çatal-
höyük. Overall, then, changing practices associated
with grinding and hunting activities, as inferred from
technological changes observed in the ground stone
and projectile point assemblages between Period 1 and
Period 2, are also reflected in varying frequencies and
patterns of activity-related stress markers observed on
the human skeletal remains.

CONCLUSIONS

The present study, like others in this and other
volumes (Hodder, 2014b), illustrates the interpretive
power generated through the integration of multiple
archaeological datasets within a single analysis. In this
case, integration of the ground stone and projectile
point assemblages with the human skeletal remains,
along with consideration of some of Çatalhöyük’s best-
known figurative representations, has led to a fuller
understanding of social practices and activities at the
site than could have been achieved through interpret-
ation of any of these datasets in isolation. Habitual
activities among women and men at the site differed to
a measureable extent, not just in the wall paintings and
figurines as was previously known, but also in the lived
experiences of the people who created them. Further-
more, changes in grinding and hunting technologies
over the course of the occupation sequence correspond
to changes in human activity, which in turn left unique
signatures on the skeletal remains of Çatalhöyük’s
people.
A point worth noting, but one that is beyond the

scope of this paper, is the nature of the align-
ment between the human skeletal, ground stone, and
projectile point assemblages and the figurative rep-
resentations. Differences revealed through the
integrated analyses of these three datasets, with regard
to differences in activity patterns between the sexes and
changing activity patterns through time, fit very neatly
with the interpretations made through wall paintings
and figurines at the site (Hodder, 2004). It could be
argued, then, that these figurative scenes, especially the
hunting scenes, are genuine representations of life at
Çatalhöyük created by those who lived there. Although
most of the wall paintings uncovered to date at Çatal-
höyük show geometric or abstract patterns, a recent
geochronological analysis has indicated the possibility
that a very well-known mural, described as depicting a
volcanic eruption by Mellaart (1964, 1967: Plates 59
and 60), could indeed be an artistic representation of
an eruption of Hasan Dağ that chronologically overlaps

with the occupation of the site (Schmitt et al., 2014).
The alignment between the hunting scenes and the
different datasets integrated in the present analysis,
then, could point to these paintings also being rep-
resentational of specific events, and even particular
individuals within the community, a proposition worth
considering in relation to the social and ritual aspects of
life and the idea of history-making at Çatalhöyük (cf.
Hodder, 2012), and one that may someday be clarified
through new discoveries and other integrative analyses
at the site.
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CHAPTER 6

Reconciling the Body

Signifying Flesh, Maturity, and Age
at Çatalhöyük

JESSICA PEARSON, LYNN MESKELL, CAROLYN NAKAMURA AND CLARK SPENCER LARSEN

INTRODUCTION

Studies of the body in archaeology have, until recent
years, been conducted using discrete datasets including
physical and biological evidence from skeletal remains
(White, 2005; Sofaer, 2006; Geller, 2008; Agarwal &
Glencross, 2011) or bodily representations in material
culture (Meskell, 1999; Rautman, 2000; Loren, 2001;
Thomas, 2004; Nanoglou, 2008), but rarely the two
together. This separation has been produced through
the fundamental distinction between the biological
and the cultural specializations within the discipline
and the ways in which the body has been approached.
Despite being living organisms, the mode of living by
humans (diet, labour, reproduction) is predominantly
socially constructed and ordered (Turner, 2008) much
like the objects in a burial assemblage, the scene in a
wall painting or the shape of a figurine. Attempts to
provide interdisciplinary studies of the body that
combine these areas are increasing through novel
theoretical frameworks concerning burial assemblages
(i.e. Sofaer Derevenski, 2000; Nakamura & Meskell,
2013a, 2013b; Pearson & Meskell, 2014). We argue
that the compatibility between all aspects of the body
offers an opportunity to provide a much more robust
basis for identifying embodied social choices and con-
straints. We demonstrate this using evidence from a
range of data collected from bodies at Çatalhöyük.

BACKGROUND

As well as being a large (13 ha) Neolithic site, the
houses were densely packed and the population size,
although difficult to determine with any certainty,
likely grew to several thousand individuals during the
peak phase of occupation making the site possibly one
of the largest communities in Southwest Asia at this
time. Substantial numbers of individuals were buried
at the site almost exclusively beneath the floors of

domestic structures. A small number of individuals
were buried in open areas and middens. All age groups
(neonates to older adults) and both sexes are rep-
resented in the burials excavated so far (approximately
five hundred relatively complete individuals and several
hundred fragmented remains), leading to the assump-
tion that the human remains recovered represent a
random cross-section of the living population.
Extensive analysis of the human remains is provided

elsewhere (Hillson et al., 2013; Larsen et al., 2013).
Therefore, we focus here on age-related patterning
observed in these data. Among the pathological condi-
tions, younger males had an especially high prevalence
of osteoarthritis suggesting that men entered the work-
force or engaged in strenuous activities at earlier
ages than women. Further evidence includes a greater
bending stress on the femur in males compared with
females, suggesting men engaged in more walking and
running than did women (Larsen et al., 2013). Patho-
logical conditions such as trauma and bone fractures
indicate injuries were generally sustained during acci-
dents with little differences between males and females,
suggesting they took part in similar daily activities. The
one exception is the incidence of trauma-related patho-
logical lesions on individuals in the adolescent and
young adult age categories, which showed a greater
incidence of such injuries among males (Larsen et al.,
2013). Stable isotope analysis at the site indicates a
general absence of any sex-related differences in diet
suggests that there were no foods that were considered
exclusively for men or women. Instead, changes in food
consumed at Çatalhöyük occurred across the life course
(older childhood, adolescence, and young adulthood),
indicating the existence of a social mechanism that
marked ageing in the community (Pearson et al., in
press).
For the people of Çatalhöyük, the objects placed

with them at burial also reveal their biographies and
are testament to their ability to survive and accumulate
over their life course. From 1995 to 2008, 456 objects
and 6252 beads from 244 Neolithic burial features
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were recovered. Objects that were found directly with
individuals include jewellery, incised tusks, claws,
shells, chipped stone, clay balls, ground stone, baskets,
pigment, textiles, wood, plaster, and worked bone
(Nakamura & Meskell, 2013b). Most individuals,
however, received no burial goods, and those that did
were typically meagre. Our analysis reveals that when
burial goods are included, they are drawn from life,
rather than being a suite of objects specifically directed
towards death or the notion of an afterlife. Detailed
assessment by Bains (2012) of the beads found in
burials indicates a number of age-related patterns that
show how beads buried with adults generally have
greater variability in raw material types and shape, but
not in colour or size compared with sub-adults. Some
of the greatest variability is seen in the adolescent age
group (12–19 years), which likely contains some
‘social adults’. The least variability is seen in the beads
from the burials of younger individuals typically neo-
natal, infant, and child assemblages. Like the skeletal
remains themselves, their burial assemblages indicate
that age and maturity is a key structuring principle
(Nakamura & Meskell, 2013a).
Once interpreted as evidence for a Mother Goddess

cult (Mellaart, 1967; Gimbutas, 1989), new studies on
the figurines too suggest other possible readings about
the significance of flesh, ageing, maturity, and longevity
(Nakamura & Meskell, 2009). Anthropomorphic ‘fig-
urines were important because they were the habitual
presentation of the human body’ (Bailey, 2005: 123).
They saturated communities with specific images of

the human body. That continued presence must have
been formative in developing notions of embodiment
and being. However, it is no longer viable to study fig-
urines solely as an isolated category, what Bailey (2005:
13) has termed ‘figurine essentialism’. At Çatalhöyük,
and other prehistoric sites, figurines are routinely incor-
porated into excavational analyses, specifically spatial
analyses and work on figurine densities (Nakamura,
2004; Lopiparo & Hendon, 2006; Meskell et al., 2008;
Halperin, 2009; Nakamura & Meskell, 2013a). Several
thousand complete figurines and fragments have been
recovered from the site including 455 anthropomorphic
examples discussed here (Figure 1). We argue that fig-
urine analysis can be usefully integrated not only within
material culture studies but also within altogether
different analytical fields such as faunal analysis, (e.g.
Martin & Meskell, 2012) and stable isotope ana-
lysis, and physical anthropology (Pearson & Meskell,
2014).

FOOD, FLESH, AND DEATH

The study of food provides a valuable opportunity to
study the embodied physical and social aspects of a
society. Human beings require food to grow, thrive,
and reproduce, but the foods that we prepare and
consume to do this vary considerably between
countries and within different parts of a society both in
the present day and in the past (Pearson et al., 2013).
Food, therefore, is effectively used as a simultaneous

Figure 1. Assemblage of figurines showing emphasized buttocks, drooping breasts, and stomachs.
Photo courtesy of the Çatalhöyük Research Project and Jason Quinlan.
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system of nourishment and communication in com-
munities (Barthes, 1997), a practice that accords well
with Bourdieu (1984)’s classic notion of habitus, this
being formed according to a person’s location whereby
the regulations, structures, and allowances together
build a cultural world view within which individuals
operate (Shilling, 1996). In contemporary western
culture, food is considered to offer a solution to a range
of ageing preoccupations: younger skin, greater brain
function, better vision, improved fertility, stronger
muscle and bone, and increased longevity. By making
our diets more ‘natural’, we have made them healthier
(and consequently ourselves) in order to take control of
our own mortality. This ‘mortality salience’, a term that
describes human recognition that we will eventually
die, can also been seen in other areas of consumption
(Fransen et al., 2008). Mortality salience effectively
creates a cultural worldview, which ‘gives meaning and
order to the world’ and thereby control over the uncer-
tain and uncontrollable (Becker, 1973) and helps to
explain why as humans we accumulate particular goods.

FOOD, FLESH, AND DEATH: RE-/CONCEIVING

THE BODY IN THE NEOLITHIC MIDDLE EAST

The relationship between food, flesh, and death is a
recurrent theme among the mortuary practices of the
Neolithic Middle East. One obvious anthropological
trope that ties these three themes together is feasting.
Indeed, recent research on the Çatalhöyük faunal
remains has argued for evidence of feasting at the site
(Russell & Martin, 2005; Twiss, 2008; Twiss &
Russell, 2010). While explanatory concepts such as
‘the feast’ are often necessary in order to make some
sense of the past, they can also blunt more nuanced
considerations of social life and community dynamics.
In order to resist the uncritical acceptance of certain
premises that inform the concept of the feast, we
instead pursue a more modest line of argumentation
that considers the specific ways in which food, flesh,
and death may have been productively linked in Neo-
lithic Çatalhöyük.
Food substances and activities at Çatalhöyük were

often enframed by ritualized acts. Botanical remains,
generally interpreted as relating to quotidian food
practices, have, for instance, appeared in the contexts
of closure, transition, and burial. In Building 1, Cess-
ford (2007: 479–82) noted that a bin found in the
central room contained lentils, but also a horse scapula
and at least thirteen wild goat horns; he interpreted
the collection as an abandonment deposit rather than
a store. Abandonment deposits are fairly common at
the site and have been viewed as deliberate and placed
during the end (or beginning) of a life cycle of a

building (Russell et al., 2009; see also Nakamura,
2010). Marked with special deposits or provisions, the
treatment of buildings often echos certain aspects of
human burials. The evidence for the communal con-
sumption of animal flesh at Çatalhöyük comes from
data that have been interpreted as feasting activities,
which researchers often tie to moments of death or
closure (Russell et al., 2009). Additionally, a study of
the entire horn core corpus has led Twiss & Russell
(2010) to conclude that there was a distinct preference
for wild, mature, and male animals in these so-called
feasting and ritual activities. However, the idea of
feasting has been deployed in order to cast evidence
for communal social practices in rather broad strokes,
invoking ideas of public display, social integration and
consolidation, communal identity building, and com-
memoration; in such accounts, the performative and
representational aspects of feasting completely elide
the potentially important symbolic and material con-
sumption of particular kinds of foods and flesh
(Pearson & Meskell, 2013).
But flesh in its various forms and capacities, was

both a symbolic and pragmatic of concern in the Neo-
lithic Middle East. The manipulation of fleshy bodies,
human and animal, occurred in many forms and at a
number of sites. At least some inhabitants were inti-
mately acquainted the various capacities of flesh of
both living and deceased humans. Secondary burial
(removal of part of the skeleton from the primary
burial location and re-interment elsewhere) is a
common feature of mortuary practice in this period.
This required either waiting for a period of time for
flesh and tendons to have fully decomposed, or the
willingness to cut into bodies to remove particular
elements. Headless bodies and isolated crania and
limbs sometimes with cutmarks indicating decapi-
tation and defleshing have been found at Çatalhöyük
(Boz & Hager, 2013), Çayönü Tepesi (Özdoğan &
Özdoğan, 1998), and Kortik Tepe (Erdal, 2014).
Manipulation of bodies is also clear from the instances
of in-life modification of human crania such as Jericho
(Kenyon & Holland, 1981) and later at Arpachiyah
(Molleson & Campbell, 1995), but also the recreation
of bodies through the use of plaster. Virtually life-size
plastered figures have been found at ‘Ain Ghazal
(Rollefson, 1990), and somewhat overlooked, is the
plastering of post-cranial parts of the body as seen at
Çatalhöyük (Boz & Hager, 2013) and Kortik Tepe
(Erdal, 2014). Incidences of plastered skulls found
famously at Jericho (Kenyon & Holland, 1981), ‘Ain
Ghazal (Rollefson, 1990), Kfar Hahoresh (Goring-
Morris, 2000), and more recently also at Çatalhöyük
(Hodder, 2007) among others (see Fletcher et al.,
2008 for an overview), which show no attempt to
overly modify, are particularly significant. Modelling
in plaster provides an opportunity to completely

Pearson et al. — Reconciling the Body 77



transform, and yet this extreme is resisted suggesting
an importance given to preservation and rejuvenation
through enfleshment (Meskell et al., 2008).
Flesh then, was not only consumed, but created,

manipulated, and maintained in different ways and
modalities. Such activities point to complex dynamics
and conceptions underwriting the social order.
Although ethnographic comparisons across time and
space must be levied with considerable caution, they
often demonstrate a level of social complexity (lacking
in more general concepts) that could inspire us to
pursue new lines of questioning. Take the idea of the
feast: the ritual consumption of animal flesh does not
always occur in large scale, socially consolidating dis-
plays; in some cases, it mediates nuanced exchanges in
which the type and preparation of the flesh is essen-
tial. Mosko (1983) has studied how the exchange and
consumption of different preparations of wild and
domesticated pig flesh is central to Bush Mekeo (in
Melanesia) de-conception rituals that frame marriage
and death, and maintain their social structure over
time. Mosko also interprets these rituals as maintain-
ing particular ideas of open (fat, wet, fluid) and closed
(thin, light, dry) states associated with Mekeo con-
ceptions of female and male, respectively. Village
(domesticated) pigs are castrated males that are fat-
tened with considerable quantities of wet food and
butchered on the day of consumption, while wild bush
pigs are thin and lean, aged through smoke drying for
months prior to the feast. These different kinds of
meat symbolize two kinds of blood and relationship of
the deceased. The exchange and consumption of these
meats thus can symbolically purge specific kin bloods
and return them to where they originated. While the
specific meanings and actions outlined in the Mekeo
case above cannot be applied to the Çatalhöyük case,
Mosko’s analysis of burial exchange does underscore
how the consumption of flesh in the context of death
can be involved in the work of de-conceiving or for-
getting, rather than incorporating or solidifying (see
Battaglia, 1992). Moreover, Melanesian examples
demonstrate that mortuary rituals often grapple with
unresolvable contradictions in complex social relations
and serve to create an orienting ground for social relat-
edness that often requires acts of severance, recreation,
and reattachment (Munn, 1986; Wagner, 1986;
Thune, 1989).
At Çatalhöyük, a specific attention to food and

flesh may have animated the life cycle of houses as
well as individuals. What ties these three modes
together is the conditioning of a body that mediates
productive social exchange. In such exchange, forget-
ting, cutting off, and de-conception are likely as
important as acts of remembering, reconstituting, and
protecting; however, the former are frequently left
out of archaeological accounts. One must also pay

attention to transitional contexts such as death and
abandonment, in which rituals often confront the ten-
sions or contradictions that arise from the daily reality
of complex and sometimes competing claims of alle-
giance and belonging. As we will argue below, various
modalities of Neolithic life often do not reinforce
each other (for instance, real vs. represented bodies)
and this should be expected. Such complexity is
largely inaccessible from a single dataset and analytical
approach. Rather, multi-level analyses that explore how
bodies were physically, socially, and symbolically con-
stituted and modified can reveal a more specific and
sophisticated picture of how social identity, order, and
relationships were embodied.

BIOARCHAEOLOGY AND FLESHING OUT AGE

AND IDENTITY AT ÇATALHÖYÜK

The large assemblage of human remains from all age
groups at Çatalhöyük has enabled stable isotope analy-
sis and diet reconstruction of the different age groups
of 145 inhabitants ranging from neonates, infants,
children, adolescents to young, middle-aged, and old
adults (Pearson et al., 2015). Most studies of food in
archaeology, anthropology, and sociology tend to focus
on adults, with subadult studies concerned mainly
with biological aspects of food such as health, morbid-
ity, and mortality through breastfeeding and weaning
practices.
The stable isotope data from neonatal skeletons

show a large degree of variation for both isotopes rela-
tive to adults. Neonatal bone is formed during the
third trimester and entirely composed of food con-
sumed by the mother. Some variation in neonatal
values may relate to small errors in ageing method-
ologies but the majority suggests that pregnant
females enjoyed a variable diet related to either social
preferences and regulations, or perhaps seasonal avail-
ability and distribution of food. Among infants, the
nitrogen isotope data suggest that weaning begins at
approximately eighteen months of age and is com-
pleted by approximately three years of age (Pearson
et al., 2015). Following the weaning period, while the
carbon isotope values of younger children continue to
drop gradually, the nitrogen isotope values drop dra-
matically so, reaching a low of 9.6‰ compared to an
adult average of 12.6‰. These data have been argued
to suggest that the diet of these children contains ade-
quate protein with lower nitrogen isotope values than
that of adults (Pearson et al., 2015). Later childhood
(10+ years of age) seems to be associated with food
with higher nitrogen isotope values that increases
nitrogen isotope towards adult values. The cause of
this could relate to a number of physiological effects,

78 Assembling Çatalhöyük



although these do not fully explain these data, and the
most parsimonious explanation is that younger chil-
dren consumed a specific diet (Pearson et al.,
forthcoming).
Comparison of stable isotope values through young

adulthood, middle age, and older adulthood has pre-
viously shown a significant difference in carbon but
not nitrogen isotope values between the different age
groups (Pearson & Meskell, 2014; Figure 2). These
data are interpreted as younger adults having access to
plants or animals from different areas of the landscape
with lower amounts of C4 plants. Isotope characteriz-
ation of the faunal assemblage indicates that wild
animals (particularly equids and boar), as well as
having lower nitrogen isotope ratios, also had relatively
few C4 plants in their diet (Pearson, 2013). Indeed,
younger adults may have enjoyed the meat of these
hunted animals, whereas middle-aged and older adults
consumed meat from domesticated animals such as
sheep and cattle. However, since boar and equids also
have lower nitrogen isotope ratios, which is not
reflected in the adult isotope values, this would also
seem to suggest that differentiation in animal protein
was not simply weight for weight. Instead, younger
adults may have consumed more meat from wild
animals than the middle-aged and older adults did
from domestic animals (Pearson & Meskell, 2014).

Full accounts of the burial practice, community
structure, health, diet, lifestyle, and activity of the Çat-
alhöyük population are given elsewhere (Boz & Hager,
2013; Hillson et al., 2013; Larsen et al., 2013). Age
and sex determinations follow standard criteria out-
lined in Hillson et al. (2013). There is some age
patterning among the pathological conditions. The
results of the osteoarthritis study (Larsen et al., 2013)
reveal that greater severity occurred in older individuals
more often than not in men. Unusually, at Çatalhöyük
younger males had an especially high incidence and
this has led to the hypothesis that males entered the
workforce or engaged in strenuous activities at earlier
ages than females. No patterns of mobility were
observed in the juvenile remains. Other pathological
conditions such as trauma and bone fractures indicate
injuries sustained during accidents with little difference
between males and females indicating they took part in
similar daily activities. The one exception is the inci-
dence of trauma-related pathological lesions on
individuals in the adolescent and young adult age cat-
egories, which showed a greater incidence of such
injuries among males (Larsen et al., 2013).
Social rules concerning food would have been long

lived and would have required regular maintenance
and reinforcement in social settings, including house-
hold activities and commensality. Stable isotope

Figure 2. Human isotope data according to age stage (young adults 20–30 years, middle-aged adults 30–40 years, and older
adults 50 years +).
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evidence of diet directly links individuals and their
bodies by cataloguing long-term regulations about
food consumption through which individuals and
groups invested in bodies. These age-related differ-
ences in diet and activity through life suggest that the
Çatalhöyük community had an embodied understand-
ing of ageing. Life cycles have been identified at the
site in a range media and biological agents (possible
annual plastering of floors, cultivation of crops, man-
agement/hunting of animals, neonates in building
foundations). What seems to have been identified in
humans is that either the cumulative passage of time
was subsequently marked by a change in social status,
or that a more nuanced transition that might relate to
life events in both sexes occurred. Entirely social beha-
viours were learned and marked in childhood and
adolescence and into the latter stages of young adult-
hood. We suggest that these differences in diet
underpinned social agency at Çatalhöyük enabling
agents to identify between themselves and subsequent
ordering of the community (Douglas, 1984).

MAKING BODIES: USES OF PLASTER AND

CLAY AT ÇATALHÖYÜK

Some potent examples of this recognition of bodily
vulnerability and precariousness can be found in the
treatment of particular bodies after death at Çatal-
höyük. Given the practice of intramural burial at the
site and evidence of the particular type of generational
circulation and manipulation of bodies, we can say
that the inhabitants were very familiar with bodily
decay, physical partibility, and the fragility of human
remains. Various cultural strategies were employed to
ameliorate these physical realities; the most obvious
being the enhancement of the dead body through sub-
stances like plaster. Just as walls were repeatedly
plastered and built up in layers to give them a new
skin, so too were skeletal remains. In Building 49, a
middle-aged female (sk. 14441) was buried with
plaster applied to the lower legs, both feet, the lower
left arm, and right hand. Some of these bones were
entirely encased in plaster. In the same building, a
child was also buried with plaster on the legs and feet.
But the most dramatic example of this technique is
the plastered skull (Hodder, 2006) from Building 42,
showing multiple layers of plaster applied to flesh out
the life-like appearance of the head as a living, not
deceased, person (Hodder, 2007). Given the number
of plasterings, we can say that this skull likely was in
circulation for a lengthy time. This concern with flesh
as a living substance, mimicked by smoothed plasters,
was a preoccupation that crossed the species divide as
well. For example, in Building 52, there is a bench

with attached plastered horns and a bucrania that
would have been attached to the wall (Bogdan, 2005).
Productions such as these evoked a life-like quality for
perpetuity with the addition of plaster and shaping.
Both clay and plaster could have symbolized flesh,

the former specifically for figurines and the latter for
house installations and the walls or ‘skins’ of houses, as
well as animal and human re-fleshing and revivifying.
The colour, texture, softness, sheen, plasticity, and
ability to layer and smooth must have made plaster an
evocative material. Given the qualities of plaster—that
it protects, transforms, and fortifies an underlying sub-
structure—it is tempting to view the practice of
plastering in terms of maintaining, building up, and
indeed ‘enfleshing’ (Meskell et al., 2008). Plaster
provides the possibility to transform an individual
beyond recognition, and yet the use of plaster on the
skull at Çatalhöyük is modest, suggesting a focus on
reconstruction rather than transformation. Figurines,
plastered bucrania, and animal remains, as well as plas-
tered skulls all underwrite the tension between fleshed
and skeletal bodies, which are mediated by practices
such as plastering bucrania, human skulls, and figurine
production. An evocative example of this tension is
apparent in a headless figurine (12,401.x7, Figure 3)
that depicts an articulated skeleton on the back and a
corpulent female with large breasts and stomach on the
front. This figurine can be interpreted as represent-
ing that tension between flesh and bone and their
attendant, complex associations with life, survival, and
vitality, and emphasizing that these figural bodies are
indeed made, modified, and unmade. Figurine makers
sought to reconstitute the living body through plaster-
ing and painting, thus improving upon the bony
scaffolding of bodies after death (Meskell et al., 2008).
This view is further bolstered by evidence for the use
of red paint, particularly with human skulls and their
circulation after death. Red paint was also noted on
the headless figurine described above. Taken together,
these practices may be the testament to a material
concern for co-producing and rendering permanent
ancestors by again improving upon the frailties of flesh.
Flesh may serve as a material sign of longevity,

good health, food security, sedentary lifestyles, and the
ability to give. The explicit roundness of numerous
figurines may have tangibly rendered an ideal visual
metaphor for abundance and accumulation. Given the
particular character of the representational and figural
data from Çatalhöyük, we suggest that examination
of the anthropomorphic figurines provides another
avenue to explore the cultural significance of corpore-
ality. Prior analysis of a subset of 455 figurines
(Nakamura & Meskell, 2009), specifically the anthro-
pomorphic examples and their attendant bodily
characteristics, has revealed how Neolithic people
themselves marked their own preoccupations with
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bodily form. Nakamura and Meskell argue that there
was a strong tendency for delineating and exaggerating
the buttock and stomach regions in the female and
non-gendered figurines. The emphasis of the buttocks
and stomachs was typically at the expense of other
bodily characteristics such as limbs and sometimes
even breasts. While breasts were the trait most com-
monly depicted (since both males and females have
them), the stomach and buttocks received the most
exaggeration. This phenomenon was characterized by
Nakamura & Meskell (2009) as the Three B’s:
breasts, buttocks, and bellies. These are obviously the
fleshiest part of the body, where excess energy from
the diet accumulates as fat and where the body can
manifest distinctive visual signs of ageing or maturity.
The prominence of such features may refer to fertility
or abundance, but can also indicate longevity and sur-
vival. Voigt (2007) discussed this issue with seventy-
six clay and stone figurines from level VI at Hacılar

(c. 6000 BC), noting the predilection for drooping
stomachs and accentuated buttocks. Hacılar dates to
the upper end of the Neolithic sequence at Çatal-
höyük, and many of our examples of sagging and
protruding derive from the latest levels at Çatalhöyük.
Voigt argues that these robust evocations represent
bodies worn by work and childbirth, and as such,
these were ordinary women that served as models for
adult roles within the society.
Given the high number of figurines representing

the aged and ageing, we suggest that the role of older
individuals in the Çatalhöyük community may have
been particularly significant

Elders supervised and safeguarded the transmission of
relevant socioeconomic skills (animal husbandry, social
communication, manufacture and sexuality), and some
of them were more skilled or renowned for this than
others and were sought out by a much larger number
of people from other households—and acquired more
authority and power as a result[…] As certain elders
gained in power and authority and lost physical
stamina, they may have become increasingly confined
to the house both in a practical sense and in the sense of
becoming guardians of the goods, skills, capacities and
identities stored there. (Hodder & Pels, 2010: 183)

One observable arena for a difference in represen-
tation is the human figures on wall art; in paintings
humans are slim and rendered more dynamically,
rather than in seated postures (see the Hunting Shrine,
Shrine F (Mellaart, 1966)). They may depict younger,
more active individuals, some clearly marked as male.
This is reflected in the isotope data, where younger
adults may have consumed the meat of hunted animals
(Pearson & Meskell, 2014). There are a few exceptions
in these paintings, one corpulent figure positioned
below the famous bull on the north wall, another on
the north end of the west wall of Shrine F. Humans
when painted generally appear in motion, with an
emphasis on limbs indicating different activities such
as dancing or hunting, whereas the figurine and plas-
tered features are much more static and compact.

BIOGRAPHICAL BODIES

For the people of Çatalhöyük, both the bodies and the
objects placed with them at burial reveal their biogra-
phies and are testament to their ability to survive and
accumulate over their life course. From 1995 to 2008,
456 objects and 6252 beads from 244 Neolithic burial
features were recovered. Objects that were found
directly with individuals include jewellery, incised
tusks, claws, shells, chipped stone, clay balls, ground
stone, baskets, lumps of pigment, textiles, wood,
lumps of plaster, and worked bone (Nakamura &

Figure 3. Figuring 12401.X7, showing a fleshed front (a)
and skeletonized back (b).
Photo courtesy of the Çatalhöyük Research Project and
Jason Quinlan.
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Meskell, 2013b). Most individuals, however, received
no burial goods, and those that did were typically
meagre. Our analysis reveals that when burial goods
are included, they are drawn from life, rather than
being a suite of objects specifically directed towards
death or the notion of an afterlife.
In the burial assemblage, both men and women are

found with thirty different types of artefacts both
directly and indirectly associated with the body. Of the
most common occurrences, we find beads, pigment,
and worked bone with both male and females;
however, beads and pigment are found more frequently
with females. Extensive analysis of burial artefacts
suggests that age, not gender, was the most salient
structuring principle. Neonates and infants were buried
with matting, baskets, and occasionally burial goods.
Infants and children were not buried with ‘toys’ per se
but were frequently interred with a range of artefacts.
There was little variance in their overall burial assem-
blage, likely reflecting the materialization of adult
choices. The objects gifted, via these acts of donation,
were indeed similar to those placed with mature and
older adults. Adolescents, on the other hand, rarely
received burial items and when they did only beads and
bone pins. It was adults, specifically older individuals,
who acquired the most complex and biographically rich
burials (Nakamura & Meskell, 2013b). This may
extend beyond a simple expression of their technical
skill to encompass on ritual or ancestral prowess, to
reference to wider connections in the landscape and to
even human–animal relationships. Significantly, many
of these objects interred with older individuals have an
accumulated history of use.
Similar to the figural evidence, the burial assem-

blage also hints at the salience of maturity. Longevity
and survival may have been markers of status, and this
is bolstered by the few burials that contain the most
diverse, elaborated, and biographical objects like those
from Building 50, especially two older individuals
(sks. 10829 and 10813) who lived beyond 50 years of
age (Figure 4). Skeleton 10829 is an older female who
had three incised boar tusks on the upper body,
similar to one Mellaart found in another female burial
in house VII.12 (Mellaart, 1967: 98). These tusks
may have been worn as jewellery or attached to a
garment (Russell et al., 2004). The fact that the only
other example has been found with an adult woman,
at roughly the same time period (South M), and strik-
ingly, in a directly adjacent building suggests a marked
connection. This co-occurrence might signify a shared
identity, age cohort, ritual affiliation, or other group-
ing. Lastly, a string of bone and stone beads was
placed on her upper chest and she wore an anklet
made of mock deer canine beads. In the same build-
ing, an older man (sk. 10813) was buried with a
number of directly associated artefacts such as a bone

hook that was placed on his chest (10813.x1). The
hook was made by shaping and perforating the caudal
end of an otherwise unmodified left aurochs premax-
illa (Russell et al., 2004). Mellaart described finding a
similar one (1962: Pl.VI) ‘carved in the form of a
stork’s head’. Beneath the left leg and above the lower
right ribs was a cluster of five flint tools (10813.x2–5)
and one antler tool (10813.x6). This tool may have
been designed for pressure flaking, yet no traces of use
were visible (Russell et al., 2004). Below the skeleton,
reddish brown discolorations may be the residues of
textiles. Taken together, this unique concentration of
tools and equipment may hint at the man’s activities
and skills acquired during his lifetime. Longevity, as
Caspari and Lee argue (2004), is necessary for the
transgenerational accumulation and transfer of infor-
mation that allows for complex social networks.
Just as isotope ratios from bone reveal a cumulative

biography of individual life choices and corporeal
history, so too does the burial assemblage. Isotope
ratios provide a different source of biographical infor-
mation concerning the body. Although it cannot be
used to identify detailed episodes of consumption, it
does have the potential to reveal whether food was used
in daily life to reinforce social structures. The variations
in carbon and nitrogen isotope ratios observed at Çatal-
höyük, which indicate different diets between younger
and middle aged/older adults, could only have been
achieved through eating particular foods on a regular,
probably daily, basis. These data are not evidence of
one-off events. Instead, they preserve evidence of the
persistent nature with which particular people in the
community consumed some foods. Faunal remains, on
the other hand, suggest that the periodic shared con-
sumption of less common food sources also took place.
Food played both a nutritive and symbolic role in the
lives of people at Çatalhöyük. While daily repetitious
consumption may have reinforced long-established
social identities, the consumption of certain special
foods may have provided opportunities to reinscribe or
reorder the wider social order. Occasions of death,
especially of socially significant individuals, may have
enabled a number of exchanges and gestures that
reinforced or reordered social relationships. The
capacity to accumulate as revealed in the biographically
rich burial inclusions of older individuals may speak
not just to the life or identity of the deceased but also
the extent and nature of his or her embeddedness and
relatedness in the community.

CONCLUSION

We have shown here how the seemingly disparate
archaeological evidence from figurines, plastered
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installations, burials, and diet can be woven together
to provide a deeper understanding of both the social
and the physical realms of the body. Douglas (1978:
70) long ago argued that each body is both a physical
entity and a representation. The social body can be
read as a symbolic representation and that represen-
tational reality ‘constrains the way the physical body is

perceived’. We suggest here that these two realms, the
physical or lived body and the representational body,
while distinct, need to be considered in tandem.
These two types of bodies constitute different nodes
of experience; the physical body is interpolated into
social experience while the symbolic dimensions of
embodiment are understood via bodily physicality (see

Figure 4. Skeleton 10829 (a) and 10813 (c) with associated finds (b, d).
Photograph by Scott Haddow and Camilla Mazzucato.
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Van Wolputte, 2004). The isotope data show us that
some groups shared foods while other groups did not:
in particular, middle-aged and older individuals had
their own specific diet, as did other age groups. No
distinctions were found for a gender-based diet that
provided extra meat or carbohydrates for men or
women. This lack of differentiation is a notable fea-
ture throughout the site, whether one examines diet
and injury, or burial treatment such as head removal.
Instead, these data suggest that age, and by extension
the ageing body, may have held a particular salience
during the Neolithic. This pattern is also borne out in
the burial assemblages by age cohort at the site; older
individuals accrued the most diverse and biographical
materials that were included at death.
We suggest that a particular attention to age,

ageing, and flesh pervades the representational sphere.
Flesh specifically and enfleshing was a preoccupation
seen repeatedly in the building installations, plastered
features, plastered skulls, burials, and figurines. Flesh
was a material fact of life, particularly for the site’s
elders, imbued with qualities of endurance and matur-
ity, possibly even with associations of knowledge and
skill. Flesh was obviously a bodily necessity during life
and similarly needed to be materially sustained after
death. Important individuals, both human and animal,
were subject to these special acts of enfleshing. Figur-
ines too reflected these bodily preoccupations and
priorities, regardless of gender categories. This new
perspective challenges older notions about matriarchy,
gender hierarchies, and the privileging of female ferti-
lity. This is an important direction in archaeology,
since for so long, evidence for notions of self, person-
hood, and embodiment have traditionally been derived
from representational and art historical analyses, rather
than from combining these with biological data.
Here we have shown that as isotope profiles can reveal
the biography of an individual’s life choices and cir-
cumstances, so too corporeal histories can be gleaned
from material culture that circulated through the
spheres of life and death at Çatalhöyük. This paper
suggests that we will find greatest resolution in our
understanding of ancient bodies when we consider
multi-disciplinary evidence and approaches from the
archaeological record.
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CHAPTER 7

Roles for the Sexes

The (Bio)archaeology of Women and Men
at Çatalhöyük

SABRINA C. AGARWAL, PATRICK BEAUCHESNE, BONNIE GLENCROSS, CLARK SPENCER LARSEN, LYNN

MESKELL, CAROLYN NAKAMURA, JESSICA PEARSON AND JOSHUA W. SADVARI

APPROACHES TO SEX AND GENDER IN

BIOARCHAEOLOGY

The unique nature of the human skeleton as a product
of both tissue level bone biology and behavioural
influences incurred over the life course, provides
bioarchaeologists with a powerful perspective on the
construction of gendered identity in past populations.
The observation of variation in bone morphology has
been used in the study of health and disease, and in a
number of bioarchaeological studies that have exam-
ined gender roles in the past (Larsen, 1995; Grauer
& Stuart-Macadam, 1998; Hollimon, 2011). The
bioarchaeological consideration of gender in studies of
health and disease, however, begins with and is tied to
the assignment of biological sex. The need to be able
to divide skeletal samples into biologically known and
distinct sex groups forms the basis for how we con-
sider gender differences in the past (Sofaer, 2006a;
Agarwal, 2012).
The conventional procedure of dividing skeletal

samples into male and female groups at the beginning
of analysis of data is based on the assumption that
the most significant social difference is that of sex,
and thus that we should expect to see most variability
between males and females. Agarwal (2012) has argued
that the initial assignment of individuals to sex cat-
egories makes it more difficult to appreciate the role
of cross-cutting variables such as age or class. Biologi-
cal sex frames our expectations and interpretations
of gendered life in the past. For example, the health
of women is often considered to be linked to their
role as a ‘reproducer,’ with costs of childbearing and
childrearing as focal points framing health. The limited
bioarchaeological studies of gendered roles in the pre-
historic past support the early suggestion that there is a
strict sexual division of labour and lifestyle prior to
settled agriculture that evolves to a more similar lifestyle
between the sexes by early farming (Larsen, 1997;
Peterson, 2002).

There has been longstanding interest in the role of
women in early agricultural settlements, and early
excavation and interpretation of material culture at
Çatalhöyük was suggestive of gender differences in
power with a fixation on mother goddess imagery. For
many decades Çatalhöyük was considered the key
example of an early matriarchal society thought typical
across Europe with the spread of agriculture (Hodder,
2006). However, recent data from the study of the
human remains from the site, including data on diet,
disease, and trauma suggest minimal difference in life-
styles between the sexes, although some of the
biological data do mark sexual dimorphism in the com-
munity (see Sadvari et al., 2015a). Simultaneously,
work in the past decade on funerary practices, imagery,
and variability in figurines and burials goods has
emphasized more complex interpretations of gendered
identity. While the determination of biological sex of
the human remains is a pivotal first step of data collec-
tion that grounds the bodies at Catalhöyük for our
subsequent interpretations of gender, holistic recon-
struction of social identity is not possible without
concurrent consideration of the material culture. We
present here an approach to envisioning gender roles in
the past weaved from multiple threads of biological and
social data that together allow us to project a more
synergistic representation of sexual difference and div-
ision of labour for the individual and community at
Çatalhöyük.

SEX-RELATED PATTERNS OF DIET, ACTIVITY,
AND LIFESTYLE AT ÇATALHÖYÜK

As outlined in earlier chapters of this volume,
Çatalhöyük is large Late Neolithic settlement site (c.
7300–5950 BCE), first excavated by James Mellaart in
the 1960s (currently under the direction of Ian
Hodder). The site is located in south-central Anatolia
c. 50 km from the modern city of Konya. It is perhaps
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best known for its close-packed houses with roof-
top entrances and remarkable paintings, reliefs, and
installed bucrania. Individuals are buried within
houses, notably under platforms and floors, although
the dead were also placed within building foundations,
infill, benches, and midden (Boz & Hager, 2013,
2014). The unique intramural burial placed the living
both physically and symbolically with the dead
(Nakamura & Meskell, 2009). At the peak of its occu-
pation, Çatalhöyük is estimated to have had a
population size between 3500 and 8000 (Cessford,
2005). During this long period of continuity in archi-
tecture and burial practice at Çatalhöyük, however,
there was much change, with an increase in the size
and density of occupation and corresponding changes
seen in symbolism and ritual elaboration at the peak
period, and the later levels after c. 6500 BC indicating
a shift to greater mobility and dispersal (Hodder,
2014; see also Sadvari et al., 2015a). Excavations of
the most recent levels of the site on the South side
have shown a dramatic change in the late phases of
the Neolithic community, with change in house struc-
tures and symbolic elaboration, and also change in
from intramural burial to dedicated burial chambers
with elaborate decoration (Marciniak & Czerniak,
2007; Marciniak et al., 2015). Over the years, the
study of the human remains has contributed much to
our understanding of social structure, health, diet, and
lifestyle at Çatalhöyük. We specifically focus here on
the sex-related patterns in diet, skeletal pathology, and
bone turnover and loss that are relevant to the discus-
sion of gendered lifestyle at Çatalhöyük.

Direct evidence of what people ate at Çatalhöyük is
known from stable isotope analyses (see also Pearson
et al. 2015). Analyses of stable isotope ratios of carbon
and nitrogen show a range of variation, but suggest
that animal protein, particularly from domesticated
sheep and goats formed a significant portion of the
diet. The same data also indicate the expansion into
areas with more resources farther from the community
in the later phases of the site’s occupation (see also
Sadvari et al., 2015a). What is particularly interesting
is that there is no evidence for differences in diet
between adult males and females. Mean female isotope
ratios for carbon and nitrogen are almost identical to
males (−18.8 and 12.6‰ in females, and −18.6 and
12.7‰ for males) (Pearson, 2013) (Figure 1).
The suggestion that males and females at Çatal-

höyük lead similar lifestyles is also supported by
observations of skeletal and dental indicators of health.
For example, dental caries, or decay, is a disease in
which the oral bacteria break down the hard tissues of
the teeth. The prevalence of carious lesions in prehisto-
ric populations at the transition to agriculture has been
extensively studied, particularly the differential dis-
tribution among males and females (Larsen, 1995).
At Çatalhöyük dental caries is seen primarily on the
molar and premolar teeth of older adults, showing a
pronounced increase with age (Figure 2). There is no
significant difference in caries prevalence between
males and females, supporting the assertion of the
isotope data that there was little difference in overall
diet between men and women (Hillson et al., 2013).
This is particularly interesting in that sex differences in

Figure 1. Mean isotope ratios for carbon and nitrogen indicate that diets between the sexes were essentially the same. Females are
−18.8 and 12.6‰, respectively, which are virtually identical to males, −18.6 and 12.7‰, respectively. Sample size n = 350
(Pearson, 2013).
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caries prevalence have been seen globally in many popu-
lations due to gender difference in food preparation
and diet, and suggested biological sex differences in
oral health (Lukacs & Largaespada, 2006).
Another skeletal indicator of overall health, osteo-

periostitis, also shows similar patterns between males
and females. Osteoperiostitis is an inflammatory res-
ponse to bacterial infection or trauma visible on the
bone surface. The visible lesions are considered a non-
specific stress indicator as multiple disease processes
can lead to the inflammatory response. Generally
farmers show higher prevalence of osteoperiostitis as
compared to foragers, related to the increased exposure
of pathogens that accompany the transition to sedent-
ism (Larsen, 2006). At Çatalhöyük, 20 of 166 adults
(12 per cent) and 38 of 213 juveniles (17.8 per cent)
show periosteal lesions (Figure 3) (Hillson et al.,
2013). Among adults, young adults display the highest
prevalence of osteoperiostitis (17.9 per cent), followed
by older adults (15.6 per cent) and middle adults (12.5
per cent), although the difference between these age
groups is not statistically significant. There is no stat-
istical difference in the prevalence of osteoperiostitis
between males and females, with 14.8 per cent of adult
males showing evidence of periosteal lesions as com-
pared to 12.5 per cent among females. This suggests
that both sexes were exposed to similar levels of risk for
exposure to infectious diseases (Hillson et al., 2013).
Similar sex-related patterns were also found in the

examination of trauma at Çatalhöyük. In a sample of
166 adults, 39 individuals (23.5 per cent) exhibited
evidence of skeletal trauma (Hillson et al., 2013). The
pattern of trauma in the skeletal sample suggests that

the greater preponderance of injuries is likely attribu-
table to accidental causes stemming from everyday
activities, with the highest frequency of skeletal trauma
found in the clavicle, ulna, ribs (Figure 4), sacrum/
coccyx, and fibula. Fractures of the clavicle and ulna
have been suggested to have resulted from individuals
suffering hard falls onto to their shoulders or attempt-
ing to ‘catch themselves’ while falling forward (Larsen
et al., 2013). Analysis of skeletal trauma on the basis of
sex using the person-years construct shows no signifi-
cant difference between males and females (Z = 0.68, p
= 0.2477) (Larsen et al., 2013). Although these patterns
of trauma at Çatalhöyük appear to be accidental in
origin, there is some evidence of trauma related to inter-
personal violence. While the study of cranial trauma is
in progress, currently there are twenty-four individuals
showing depressed fractures of the cranial vault or
related cranial injuries that are strongly indicative of
blows to the head, although again they are seen in both

Figure 2. Adult tooth from Çatalhöyük individual showing
evidence of caries.
Image courtesy of Scott Haddow.

Figure 3. A discrete patch of periosteal reactive bone indicative
of non-specific infection on the right femur of an infant from
Çatalhöyük.
Image courtesy of Scott Haddow.

Figure 4. Multiple healed rib fractures observed in a middle
adult female (8115) from Neolithic Çatalhöyük.
Image courtesy of Scott Haddow.
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males and females (Glencross & Knüsel personal com-
munication; Larsen et al., 2013).
This story of little evidence for gendered lifestyles is

also suggested in a fourth indicator of overall health,
bone loss, and turnover. Bone growth and turnover (or
remodelling) is what keeps the balance of bone gain on
the internal (endosteal) and external (periosteal) sur-
faces of cortical bone until about age 40. In the case of
long bones, the process can end up with an overall loss
of bone primarily due to greater endosteal (inner) bone
surface resorption and/or the lack of continued bone
gain on the periosteal (outer) surface. Bone turnover is
regulated by many things, but hormonal balance, age,
diet, and activity are some of the primary influences
(Stevenson et al., 1989; Ward et al., 1995). Bone loss
in modern populations is highly gendered, primarily
occurring in women with the onset of menopause com-
pounded with senescence and modern lifestyles (what
we think of typically as osteoporosis) (Agarwal, 2008).
Rates and patterns of bone loss and turnover in archae-
ological samples are sensitive indicators of overall
metabolic health and disease loads, as well as mechan-
ical loading. Several parameters of bone turnover have
been examined at Çatalhöyük, including the amount
and turnover of cortical bone of the ribs and the second
metacarpal (hand bone) (Figure 5). For the rib, quanti-
tative histomorphometry was used to look at the
amount and turnover of the cortical bone which can
tell us about the metabolic activity of the bone tissue
and overall health. In the metacarpal, non-invasive
X-rays were used to measure and quantify the amount
of bone present standardized for size (Glencross &
Agarwal, 2011). The rib is more indicative of the
amount of bone present and remodelling in recent
decades prior to death, whereas the cortical bone of the
metacarpal is a site influenced more by biomechanical
activity (use of hands) and reflects both bone gain accu-
mulated in young age, and then lost over the life cycle.
In the rib, the amount of bone (measured as % cortical
bone) does show an age-related trend, with females
showing a reduction in the amount of bone by middle

age, while males show a reduction in bone by old age
(Figure 6). What is interesting here is that there is only
a significant sex difference in middle age, in old age
both sexes appear to show the same amount of bone in
the rib. The same trend is observed in indicators of
bone turnover in the rib. For example, activation fre-
quency (a measure of bone turnover estimated with
histomorphometry) indicates that both sexes show
reduction of bone turnover by old age, with the oldest
age group showing lowest values in formation and acti-
vation (Figure 7). This is an age-expected trend in
human bone turnover, with metabolic activity turning
down with age. What is interesting in both measures of
bone loss in the rib is the lack of sex differences in old
age, with both men and women at Çatalhöyük showing
similar levels of bone turnover. This is a highly surpris-
ing observation, given that women in Western modern
populations typically show much lower bone turnover
as compared to men in old age due to the compound-
ing influence of menopause. Similar levels of bone
turnover suggest that males and females had overall
similar health and activity patterns. In the metacarpal
bone of the hand, the patterns of bone loss are more
similar to what is observed in modern populations with
both sexes showing lower bone amount in the oldest
age category (Figure 8). However, here again, there is
no significant sex difference in older age (Glencross &
Agarwal, 2011).

Figure 5. Thin section of cortical bone in the rib of an adult
individual from Çatalhöyük used to measure the amount and
turnover of cortical bone tissue using histomorphometry. Image
courtesy of Sabrina Agarwal.
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Figure 6. % cortical bone (an indicator of the amount of bone
cortex) in the rib across three broad age groups in the adults at
Çatalhöyük (females in dark grey, males in light grey). Females
show significant bone loss by middle age, while males show
change in the older age group. There is a sex difference only in
middle age with both male and females showing similar
amount of bone in older age. Young age (20–29 years), middle
age (30–49 years), older age (50+ years). Sample size n = 57
(Agarwal et al., 2011).
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GENDER DIFFERENTIATION IN MATERIAL

CULTURE: FIGURINES AND GOODS AT

ÇATALHÖYÜK

The suggestion that sex was not the primary structur-
ing principle for the community is strongly supported
not only by the skeletal data, but also by the material
culture. There is a high degree of variation in mortuary
practices at Çatalhöyük, and no particular group, either
males or females are favoured in primary burials (Naka-
mura & Meskell, 2013). There is, however, variation in
the number of burials per building, and some temporal
and spatial distribution among the skeletons (Naka-
mura & Meskell, 2013). While the assemblage of burial
good is not very large, it is diverse, and Nakamura &
Meskell (2013) have argued that the distribution of
burial goods suggests that goods are more personalized
in nature rather than representing inclusions as standard
practice. Although the early excavations by James Mel-
laart noted marked differences between the burial goods
of males and females, more recent research has not
shown such clear patterns of differentiation in goods
(Nakamura & Meskell, 2013). Both men and women
appear to be consistently buried with a similar number of
artefacts, and sex does not constitute the major organiz-
ing marker of difference in burial goods or treatment.
Nakamura &Meskell (2012) have instead suggested that
age may have been the most significant factor in burial
goods, suggestive of roles and relations during life. They
note that children are often buried with gifted items,
while adolescent or young adults rarely receive items;
many of the oldest individuals have the most biographi-
cally elaborate assemblages.
The importance of age, and more specifically the

ageing body, is also suggested by the figural represen-
tation at the site. The early focus by Mellaart and
others on female power and mother goddess imagery
is perhaps most associated with voluptuous figurines.
While the visual emphasis in figurines on breasts and
large stomachs prompted earlier researchers to suggest
a focus on fertility or pregnancy at Çatalhöyük, Naka-
mura & Meskell (2009) have more recently discussed
what they coin the ‘three B’s’ – breasts, buttocks, and
bellies (stomachs)—as representing maturity instead of
fertility. They note the manner of the features on the
figurines as typically depicted as flattened, drooping, or
angular—rather than round or pregnant, and typical
instead of an ageing body (Figure 9). Together, the
material from the figural record and burial assemblage
show a community where age, maturity, and longevity
are distinctions made during life and death.

DIFFERENCE OVER THE LIFE COURSE

The examination of age as an axis of difference in the
material evidence can serve to better refine our focus
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Figure 7. Mean annual activation frequency (an indicator of
bone turnover) in the rib across three broad age groups in the
adults at Çatalhöyük (females in dark grey, males in light
grey). Both sexes show reduction in metabolic activity in older
age, but there is no sex difference in any group. Young age (20–
29 years), middle age (30–49 years), older age (50+ years).
Sample size n = 57 (Agarwal et al., 2011).
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Figure 8. Metacarpal cortical index across three broad age
groups in the adults at Çatalhöyük (females in dark grey, males
in light grey). Both sexes show a lower amount of bone in the
metacarpal in oldest age group, but not significant sex difference
in older age. Young age (20–29 years), middle age (30–49
years), older age (50+ years). Sample size n = 49 (Glencross &
Agarwal, 2011).
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on gendered differences in the skeletal data. While
there are little striking overall sex differences in diet
and skeletal health at Çatalhöyük, age is a cross-
cutting variable that is a key axis of difference. For
example while there is no sex distinction in diet, a key
difference has been shown to occur in diet with age
(Pearson, & Meskell, 2013). Carbon isotope ratios of
adults of different age groups (broken down as young,
middle, older) show a trend for younger adults of both
sexes to have different diets as compared to middle
age and older adults. Specifically, younger adults
appear to have a diet of different plants or animals
with lower amounts of C4, one possibility being more
wild vs. domesticated meat (Hillson et al., 2013).
Similarly, while the analysis of skeletal trauma on the
basis of sex using the person-years construct shows no
significant difference between males and females, it
should be noted that within the young adult age cat-
egory only males show evidence of skeletal injury.
Larsen et al. (2013) have suggested that evidence of
trauma in young aged males could reflect occupational
hazards of heavy workload early in life, when com-
pared with females. Other skeletal markers of activity-

related stress in the Çatalhöyük skeletal sample
include degenerative changes to the joint surfaces
called osteoarthritis. Males and females at Çatalhöyük
do show differing patterns of some joints affected by
osteoarthritis that suggest different activities during
life (see Sadvari et al., 2015b). However, osteoarthritis
prevalence appears to be relatively similar in older age.
Larsen et al. (2013) have suggested that these patterns
support the assertion that young males began work at
an earlier age or were engaged in more physically
demanding activities as compared to their young aged
female counterparts.
What women might have been doing differently in

young age is suggested from the evidence on bone
turnover and maintenance. While patterns of bone
loss at Çatalhöyük do not show the expected sex-
related differences, we do see young aged females with
significantly lower cortical bone in the rib as compared
to young aged males. The loss of cortical bone in the
rib is indicative of more recent bone remodelling dur-
ing life, and as such the unusually low levels of %
bone and high bone turnover in young aged females
could be indicative of reproductive stress. Isotope ana-
lysis indicates that weaning age at Çatalhöyük began
at eighteen months (with cessation of breastfeeding at
about three years) (Pearson, 2013). Most women of
reproductive age would likely have been pregnant or
breastfeeding at the time of death. This could account
for the loss of bone and high metabolic turnover in
young age (Figure 10). What is key to note is that
this bone loss would have been transient. There is no
long-term disadvantage to the skeleton as suggested
by return to higher bone values in the oldest age
group, and the lack of sex difference in old age in the
indicators of bone maintenance.

Figure 9. The early focus by Mellaart and others on mother
goddess imagery was largely based on the visual emphasis on
figurines at Çatalhöyük, such as this well-known figurine of a
seated female figure. More recent interpretation of the figural
representations has been suggested to represent maturity instead
of fertility (Nakamura & Meskell, 2009). Image courtesy of
Çatalhöyük Research Project.

Figure 10. Female burial with fetus in situ excavated at Çat-
alhöyük. Many young aged adult female skeletons at
Çatalhöyük such as this one, show unusually low levels of %
cortical bone and high turnover that could be indicative of tran-
sient reproductive stress. Image courtesy of Çatalhöyük Research
Project.
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MESHING BIOLOGICAL LIFE HISTORY WITH THE

BIOGRAPHIES IN MATERIAL CULTURE

The data presented here so far do not imply that bio-
logical sex was not a reality at Çatalhöyük, but the
combined evidence suggests that social roles in life
and death were not defined strictly by sex. The human
remains data alone are complex—each marker we have
examined is a record in the bone that represents a
specific moment of life history. When looking at one
skeletal indicator alone, we cannot simply say men and
women ate the same foods or performed the same
tasks. Each dataset must be woven together, and when
the biological data are meshed with datasets from the
material record, more rigorous interpretations can be
constructed. In archaeology more broadly, scholars
have emphasized the importance of a life course per-
spective in providing contextualization for the physical
lifecycle (Gilchrist, 2000; Knudson & Stojanowski,
2008). Although life course approaches have been
used in the analysis of mortuary data (e.g. Joyce, 2000;
Meskell, 2000; Sofaer, 2006b), they have not been
widely applied in the examination of skeletal data
(Agarwal & Beauchesne, 2011).
One way to approach a life course perspective with

the bioarchaeological record at Çatalhöyük is to mesh
our population level data with the individual stories
and outlier skeletal data. If we take the bone loss as an
example, two individuals in the rib and metacarpal
bone maintenance dataset are statistical outliers as
compared to other individuals in the oldest age group
—they are an older male and older female estimated
to be over fifty years of age. They have nearly identical
bone values, with a similarly high degree of age-
related loss of bone that indicates not only living to
a similar old age, but also a lack of highly gendered
lifestyles. These same two burials are also what Naka-
mura & Meskell (2009) have termed ‘biographical
burials’ having a large array of burial goods. The older
female has unusual items, notably three incised boar
tusks placed upon the body, which could have been
used as jewellery or part of a garment. The older male
has a number of direct finds associated with him,
including a bone hook placed on the chest and a
cluster of five flint tools and an antler tool, with some
of the flint tools showing significant wear and others
appearing quite new. Nakamura & Meskell (2009)
have argued that nearly all primary adult burials of
individuals over fifty years have been found with arte-
facts, and that the large number of personalized items
in these burials suggests that sex was not a marker of
difference, but that age and individual identity likely
was. It is relevant that highly individuated skeletons in
burial treatment and burial goods are also the most
individuated skeletons as shown through indicators
such as bone loss.

When we move between the individual and popu-
lation level, from both biological and social aggregates
of data, we open the potential to produce a more
nuanced and realistic representation of social identity.
Further, the use of this multi-stranded approach
allows us to more confidently interpret biological data
that do not easily fit our expectations. For example,
while figural and burial good representations suggest
that sex is not a key factor in social roles, wall art at
Çatalhöyük does show depictions of young, active
individuals that are clearly male (Hodder, 2006;
Nakamura & Meskell, 2013). This could indicate a
distinction between the sexes at young age with males
more associated with active hunting activities (Naka-
mura and Meskell, 2013). Some of the skeletal data
discussed here do support this assertion, the possible
higher risk of injury- and activity-related stress in
younger males (Larsen et al., 2013) and both metacar-
pal data on bone growth and loss, suggest that males
could have been more active and stronger earlier on in
life as compared to females. What emerges then is a
picture of gender differences during life that were
fluid and dynamic, changing over the life course.
Finally, it should be kept in mind that gender differ-
ences were also likely dynamic over the span of
occupation of Çatalhöyük itself. As mentioned earlier,
while stability and repetition in structure and burial
are seen during the middle phases of the site, there is
evidence for an increased change in later phases,
particularly in the last centuries before the site’s aban-
donment that would have had profound changes on the
social structure of the community, including likely
gender roles and activities. While data gleaned from
skeletal bodies can provide us with the most direct
insight into lived histories, placing the data into the
larger mosaic of archaeological evidence gives us the
chance to glimpse into the social realm of changing
roles which the individuals and groups at Çatalhöyük
may have occupied.
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CHAPTER 8

Laying the Foundations

Creating Households at Neolithic Çatalhöyük

TRISTAN CARTER, SCOTT HADDOW, NERISSA RUSSELL, AMY BOGAARD AND CHRISTINA TSORAKI

INTRODUCTION

We have long appreciated that ‘the house’ was the
primary medium through which society was consti-
tuted at Çatalhöyük, architectural embodiments of
lineages, affines, and sodalities, the arena within
which people learned ‘how things should be’ (Hodder
& Cessford, 2004; Hodder & Pels, 2010). In teasing
out the social significance of the house, we have
largely focused on these structures’ lives and the rituals
surrounding their abandonment (Hodder, 2006: 227–
31; Twiss et al., 2008; Russell et al., 2014a, 2014b).
In this study we turn to the issue of their ‘birth’, con-
sidering not so much the pragmatics of architectural
construction, but their social foundations. We argue
that just as the end of these houses’ lives was carefully
stage-managed, their foundation was similarly marked
by a suite of community-wide traditions, long estab-
lished in the location of their performance, but also
shifting over time with regard to their specific compo-
sition. The evidence suggests that these events might
be viewed in terms of (1) ritual acts aimed at eliciting
spirit-world/magical protection for the building and
its inhabitants, (2) a particular form of feasting, and/
or (3) gifting to the living to establish the social net-
works upon which the houses’ long-term success was
dependent. In discussing the evidential bases for our
claims, we make no pretence that this is an exhaustive
presentation of the data.
Chronologically we employ the new stratigraphic

terminology outlined by Farid (2014), and the absol-
ute chronology detailed by Bayliss et al. (2014).
Within the East Mound sequences (South and North
Areas), we then distinguish between the earlier and
later Early Neolithic (EN), with specific reference to
architectural horizons (as opposed to the exterior space
deep soundings of South G-I). In this scheme the
earlier EN for us roughly comprises South J-N and
North G (first half of the 7th millennium cal BC),
while the later EN is represented broadly by South
O-T, and North H-J (approximately the first two, or
two-and-a-half centuries of the second half of the 7th

millennium cal BC [for its terminus dates see Marci-
niak et al., 2015]).

THE EARLIER EN: MAKING PROJECTILES,
MAKING PEOPLE, MAKING HOUSES

While we have long appreciated the recurrent role obsi-
dian points played in house abandonment deposits/
rituals (not least their placement in post-retrieval pits
[Carter et al., 2005: 250–1]), it is only relatively recently
that we became aware of the strong association between
projectiles and house foundation (Carter & Milić,
2013a: 503–04, 2013b: 451–5). During the earlier EN
these foundational activities primarily comprise the
modification and burial of large obsidian projectile
preforms (Conolly, 2003; Carter, 2008). Stratigraphi-
cally, the sub-floor caching and the modification of
unfinished points occurred during these buildings’
construction phase, or earliest occupation (Table 1).
The hoards vary in size from one to seventy-seven
pieces, the objects made of obsidian from both of Çat-
alhöyük’s primary sources, i.e. Göllü Dağ and Nenezi
Dağ. That said, the bulk of these hoards’ contents are
in the form of Göllü Dağ biface preforms (Figure 1a),
with only the latest examples containing long/thick
blades of Nenezi Dağ obsidian which represent the
blanks for spearhead manufacture (Figure 1b), a type of
weapon that starts to replace the older biface form
around the mid-7th millennium cal BC (Carter, 2008;
Carter & Milić, 2013b: 420–5, figure 21.3). While
their contents appear heterogeneous, these hoards have
a structural integrity. First, these are all intramural, sub-
floor deposits. Second, they are all located in the build-
ing’s so-called ‘dirty area’ close to the hearth and ovens
(indeed the flakes from biface thinning are a recurrent
component of these artefact-rich strata). Third, their
contents are dominated by preforms for the manufac-
ture of projectiles.
Previously we had claimed that only certain buildings

contained hoards, an uneven distribution pattern
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suggestive of inter-household socio-economic distinc-
tions (Carter, 2008: 345–6). A more recent reappraisal
of the evidence now permits us to make a strong case
that each of the earlier EN buildings did in fact orig-
inally have at least one of these obsidian caches, but in
a number of cases their contents had been retrieved
during the structure’s lifetime. This evidence for
hoard retrieval comprises small pits in the appropriate
locations that while they no longer contained projec-
tile preforms did generate significant quantities of
micro-debris (residue from the bags that the bifaces
were originally carried/buried in), and had concen-
trations of biface thinning flakes close by (e.g. cut
17484 in Building 49 [Eddisford, 2014: 318]). Thus
in the earlier EN we either have structures with
hoards that remained untouched (e.g. Buildings 1 and
92), those that were part-retrieved (e.g. Buildings 6
and 60), and finally examples where the caches had
been completely emptied (e.g. Buildings 18, 22, and
49). While each house had its own hoard, it remains
that some had more than others (Table 1), a process

Table 1. Contextual information for a selection of obsidian hoards from the 1995–2008 seasons

Building Space Level Cut Fill Description Phase Period

9 167 South J n.a. 4205.×1 Large flake B9 Occupation

18 171 South J 4559 4558 Fill of scoop B18.2 Occupation

23 178 South J 5111 5095 Fill of scoop B23.2a Early occupation

23 178 South J 4999 4986 Fill of scoop B23.2c Later occupation

23 178 South J 4996 4995 Fill of scoop B23.2c Later occupation

23 178 South J n/a 4980 Cluster B23.2c Later occupation

23 178 South J n/a 4989 Cluster B23.2c Later occupation

23 178 South J n/a 4990 Cluster B23.2c Later occupation

23 178 South J n/a 5005 Cluster B23.2c Later occupation

2 117 South ?K n/a 4138 In situ hoard B2.2(b) Early occupation

2 117 South ?K n/a 4209 In situ hoard B2.2-5 Early occupation?

2 117 South ?K n/a 4210 In situ hoard B2.2-5 Early occupation?

2 117 South ?K n/a 4134 Cluster B2.2-5 Early occupation?

16 164 South K n/a 4317 In situ hoard B16.2 Second occupation

16 164 South K n/a 4301 Cluster B16.2 Third/fourth occupation

16 164 South K n/a 4305 Cluster B16.2 Third/fourth occupation

16 16 South K n/a 4355.x1 Biface B16.1? Foundation?

17 170 South K 5045 5044 Fill of scoop B17.B Late occupation

4 151 South ?L 2357 2356 Fill of scoop B4.3 Late occupation

6 163 South L n/a 4276 In situ hoard B6.1 Earliest occupation

6 163 South L 4293 4280 In situ hoard B6.2 Early occupation?

50 231 South ?M n/a 10819 Missed hoard B50 ???

92 208 South ?M 5835 5665 In situ hoard B92 Early?

E.VII.19 109 South ?M 2808 2810 In situ hoard Sp109.2 Earliest occupation

E.VII.19 109 South ?M 2809 2812 In situ hoard Sp109.2 Earliest occupation

E.VII.7 113 South ?M n/a 1836 In situ hoard Sp113.2 Earliest occupation

E.VII.7 113 South ?M 2052 2038 In situ hoard Sp113.2 Earliest occupation

E.VII.7 113 South ?M 2054 2039 In situ hoard Sp113.2 Earliest occupation

1 71 North ?G 1460 1461 In situ hoard B1.2B Earliest occupation

3 201 North ?G n/a 8446 In situ hoard B3.1 Earliest occupation

60 278 North H 13109 13111 In situ hoard B60.2a Earliest occupation

Figure 1a. Obsidian bifaces/biface preform hoard (4209) in
B.9, Level South H.
Photograph by Jason Quinlan.
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of accumulation that we believe was aimed at ensuring
a household’s long-term success (see below).
The data generated in the 2000–2008 excavations at

Çatalhöyük also radically changed how we understood
the sequence of events in this hoarding phenomenon.
Previously we argued that the biface preforms were first
procured from specialist quarry-based workshops, then
carried in sacks back to Çatalhöyük. On arrival at the
site we believed that while some of the bifaces might
have been gifted to other community members, the
remainder (bulk?) would then be buried in the house.
At some point during the building life, the hoard would
have been retrieved in order to complete their modifi-
cation into weaponry for the hunt. This vision of events
changed after the excavation of Building 60. Here we
found both a hoard, albeit only comprising six pieces at
different levels in the pit’s fill, i.e. the remnants of part-
retrieved larger cache, together with nearby biface
modification debris (House, 2014a: figure 20.27). The
latter material included two thinning flakes that could
be refitted to one of the buried bifaces (Figure 2). Sig-
nificantly, while the thinning flakes were found
included within the matrix of a Phase 1 construction
period bench (Phase 1), the burial of the biface was
dated to the subsequent occupation level (Phase 2).
Ergo, the projectile preform had been worked prior to
its burial (Carter & Milić, 2013b: 455, figure 21.18;
House, 2014a: 462–5). We return to the meaning of
this sequence of events below.
Alongside biface modification and burial, foun-

dation traditions in the earlier EN also included the

application of red paint on some of the new houses’
earliest floors. This is attested in Building 40 (South ?
M), while a ‘ritual deposition of paint before the reno-
vation of a house’ was also noted by Mellaart in the
1960s’ excavation (Farid, 2007: 317–8).

THE LATER EN: POTLUCK GATHERINGS AND

THE GIFTING OF DEAD BABIES

Around the mid-7th millennium cal BC the tradition
of burying biface preforms died out (Table 1), the
latest known examples coming from Building 97 in
the South Area (Level South O [Carter, 2012]), and
Building 60 in the North Area (Level North H). At
much the same time we also view the cessation of pro-
jectiles being buried in post-retrieval pits as the
builders of Çatalhöyük moved away from using major
structural posts. These changes in ritual and architec-
ture form part of a much broader suite of changes at
this time (Hodder, 2013: 20–25, 2014), arguably the
result of population stress that led to the breakdown
of established mechanisms for maintaining the health
of a social group. Typically for Çatalhöyük, where we
see change in practice, we also view continuity. Thus
while we no longer have the burial of projectile pre-
forms post-South O/North G, we do see the continued
manufacture (modification) of such weaponry in the
foundation and/or initial occupation phase, and in the
same area of the house in association with fire

Figure 1b. Obsidian blade/spearhead preform hoard (1461) from B. 1, North G
Figure created for the Çatalhöyük Research Project by James Conolly.
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installations. For example projectile manufacture is
attested in the earliest occupation phases of Building
75, and Building 56, two structures above (Carter &
Milić, 2013b: 455, figure 21.26, 2013c: 2–3). The latter
evidence comprised 2500 pieces of obsidian in the
house’s south-east corner, mainly in the form of tiny
retouch flakes from shaping projectiles, plus the tips of
two broken points (Figure 3). In both instances these
acts of shaping and finishing the weapons likely
occurred before the roof had even been put on the
houses (Regan & Taylor, 2014: 160–2). We remain
uncertain however, as to whether such acts occurred in
every structure, as the type of micro-debris from
shaping large Nenezi Dağ blades into spearheads (now
the dominant projectile technology) is not as distinctive
as the thinning flakes from the preceding Göllü Dağ
biface tradition.
While the later EN (South N-T/ North H-J) wit-

nessed the loss of obsidian hoarding in foundation
traditions, there are a range of other practices that
we see anew, some of which may have conceptually
filled the void of hoards. These include child burials,
fumigation and feasting events, together with the
manufacture of axes, and ceramic vessels.
Sharon Moses (2008, 2012) has argued that chil-

dren were over-represented in the Çatalhöyük burial
record due to their recurrent use as sacrificial victims

in the creation of sacred space. Neonate foundation
burials were considered a common example of such
practices; for instance, the only four neonate burials
from Building 1 (burial population n = 60) came from
the construction phase (Cessford, 2007: 415–9).
While more recent work has shown that the total
burial sample at Çatalhöyük is in fact entirely in
keeping with mortality profiles from most pre-
industrial non-affluent societies (Hillson et al., 2013:
358), it remains that there does seem to be an
age-related structure to burials from construction con-
texts, albeit restricted to the later EN, namely South
Q-S, and North G (Table 2). Indeed, while neonates
comprise only 4 per cent of the 1995–2008 Çatal-
höyük burial data set (n = 74/1852), they are the
dominant age-class in house construction strata, at 45
per cent of the total (Boz & Hager, 2013: 417, 420,
figures 19.4, 19.10; Patton & Hager, 2014: 226). Fur-
thermore, not only are these very young children
over-represented in foundation burials, they were also
treated differently, with almost half of them (48 per
cent) provided with grave goods, compared to the
overall average of 22 per cent (Nakamura & Meskell,
2013: 441, 447). Conversely, young adults and adoles-
cents are not well represented in these foundation
interments. In turn, nearly all of the adults appear to
be female, as perhaps most strikingly evidenced by the

Figure 2. Refitting thinning flakes and Göllü Dağ biface (13111.x3) from B. 60, Level North H.
Figure created for the Çatalhöyük Research Project by Danica Mihailović and Marina Milić.

100 Assembling Çatalhöyük



burial with the plastered skull from the foundation of
Building 42 (Figure 4 [Boz & Hager, 2013: 420, 435,
figure 19.17]). This is a particularly evocative ‘assem-
blage’ given that it includes the specially treated
remains of an individual, a tradition of deep antiquity
in the wider Near East, but exceptionally rare at Çat-
alhöyük (Hodder, 2006: 146–8). Throughout the EN
at Çatalhöyük we view the retrieval of certain house-
hold items to be used in a later structure, conceivably

the next building associated with that social group. In
some cases this simply involved an object’s removal at
the end of the building’s life, while in other instances
someone had to dig into an in-filled structure to
retrieve them. The foci of such recycling included
wooden posts that were likely decorated in some
(totemic?) fashion, the skulls and horns of wild animal
installations, and human remains as with the case of
seemingly random body parts of two people taken
from Building 65 and buried in the structure directly
atop, Building 56 (Boz & Hager, 2013: 434). Indeed
there is clear evidence for the circulation of crania
on the site, some within houses, and others likely
between building sequences, the practice of body-part
movement/exchange being far more common than we
originally appreciated. This process of recirculation/
repurposing of special items was an integral element
of history-making and lineage continuity, whereby the
foundation burial holding the plastered skull in Build-
ing 42 makes perfect sense within the social processes
of EN Çatalhöyük, albeit an extraordinarily powerful
example thereof.
Alongside the recirculation of body parts, one

might similarly view the adult female foundation burials
in terms of social group reproduction if we can imagine
that they were members of the prior households (the
relationship between stratified house inhabitants does
not appear to be biologically based [Pilloud & Larsen,

Figure 3a. Thinning/retouch flakes and projectile fragments from point manufacture; Phase 1, B. 56, South R.
Figure created for the Çatalhöyük Research Project by Marina Milić.

Figure 3b. Thinning/retouch flakes and projectile fragments
from point manufacture; Phase 1, B. 56, South R.
Photograph by Marina Milić.
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2011]). In conjunction with the neonates one might
also be dealing with structural links between human,
house reproduction, birth, fertility, and longevity. So
who were these foundation burial characters? While the
relative proportion of adult women represented in these
foundation burials might be in keeping with the overall

mortality rates, need it follow that each was an inhabi-
tant of the preceding building? Are we dealing with
individuals whose death precipitated the need to
abandon the earlier house, and build anew? The death
of an important, or paramount, group member—which
at Çatalhöyük is likely to have comprised elders—is

Table 2. Foundation burials from Çatalhöyük by stratigraphic level

Building Level Unit Age Notes

1 North ?G 2199 Neonate

1 North ?G 2515 Neonate

44 South S 11403 Neonate Foundation burial for B.44 or closure deposit for B.56?

42 South R 10498 Infant Infant burial thought to have been buried at roughly
the same time as plastered skull woman

70 North I 10384 Neonate

70 North I 10388 Neonate

54 North I 11975 Neonate Burial predates the construction of a bin

53 South Q 14300 Fetus Foundation burial for later construction of a floor within a side room

56 South R 13395 Neonate Neonate burial in SW corner of building

56 South Q 14005 Neonate Neonate burial in SW corner of building

65 South Q 15793 Infant Neonate/infant ‘cemetery’ in external space predating construction of B.65

65 South Q 15796 Neonate Neonate/infant ‘cemetery’ in external space predating construction of B.65

65 South Q 15799 Neonate Neonate/infant ‘cemetery’ in external space predating construction of B.65

65 South Q 16207 Neonate Neonate/infant ‘cemetery’ in external space predating construction of B.65

65 South Q 16210 Neonate Neonate/infant ‘cemetery’ in external space predating construction of B.65

65 South Q 16213 Neonate Neonate/infant ‘cemetery’ in external space predating construction of B.65

65 South Q 16216 Neonate Neonate/infant ‘cemetery’ in external space predating construction of B.65

65 South Q 16203/16204 Neonate Twin neonate burial

65 South Q 14522 Neonate ‘Placed deposit’—neonate femur found in construction layer along
with figurine, worked stone, and animal bones

Figure 4. (a) Reconstruction of a woman (11306) holding a plastered skull painted with ochre (11330); (b) the woman (11306)
and plastered skull (11330) in situ.
Figure and photograph by Kathryn Killackey and Jason Quinlan.
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exactly the type of event that we feel would precipitate
the abandonment of a house, and the reproduction
of the social group in a new building (see Tringham,
2005).
What, however, of those buildings that were not

constructed on a pre-existing house, as with Building
75 (South P) which was founded on open space
(Regan & Taylor, 2014: 136). What was the relation-
ship of the foundational young adult (male) and
neonate burials to this house and its occupants? Had
he lived in an ancestral building located elsewhere, or
did this man have no close ties whatsoever to the
group establishing Building 75? Was he procured
specifically for the foundation rites from a completely
different faction? The idea that one might have to
solicit a dead body to found a house—rather than
naturally having access to the deceased individual
whose death triggered the new building’s construction
—arguably becomes more compelling when one con-
siders the number of neonates involved. As noted
above, there is a significant number of very young
children represented in these foundation burials, quite
disproportionate with regard to the total burial popu-
lation. Here we return to the claims of Moses (2008,
2012) that children were sacrificed for such rituals.
While we are wary of supporting this particular thesis,
it remains that even with high infant mortality it
seems unlikely that three women associated with the
about-to-be-built house would have had still-births at
much the same time. It is more conceivable that dead
babies were procured via other means. We suggest
that corpses and other human body parts were being
stockpiled for such events; the often incomplete or
disarticulated state of some of these skeletal remains
strongly suggests some form of delayed burial. The
baskets that a fifth of all neonate burials were found in
(Boz & Hager, 2013: 421), might thus represent the
containers within which they were kept (‘sacred
bundles’), post-mortem, and pre-exchange for founda-
tional rites.
That heads/skulls and other body parts were being

circulated and reused is well attested at the site. For
example, in Building 52 (North G) an old man was
buried—during the life of the house—with the partial
skeletons of at least six subadults (one infant and five
children [Knüsel et al., 2013]). While some of these
repurposed human remains may have been exhumed
from burials rather than from above-ground collec-
tions (particularly when dealing with adults), the
foundation neonates suggest a different mode of pro-
curement due to their integrity. Indeed, the different
nature and treatment of these construction-phase
burials becomes further apparent when one appreciates
the fact that they are rarely disturbed, or exhumed,
unlike interments from occupation phases. Whether
our hypothetical ‘body farm’ stocks were maintained

by specific social groups, or some supra-affine/sodality
network we cannot say at present.
Turning to other data, we also recurrently find clus-

ters of bone associated with construction phases, the
remains of communal meals that marked a building’s
foundation. Notable is their composition, for they are
focused on the consumption of sheep, rather than the
cattle-oriented deposits that we usually associate with
feasting at Çatalhöyük (Russell et al., 2013: 228–9).
These faunal assemblages are also distinct in that they
comprise very fresh, rapidly buried, and high integrity
deposits. Moreover, while biased towards sheep con-
sumption, they also include a lot of other varied dishes,
including water fowl, fish, bird eggs, and turtles.
As well as the aforementioned manufacture of

spearheads in these later EN foundation deposits (i.e.
South N-T), we also have significant evidence for
ground stone working. This is particularly well
attested via a series of secondary deposits relating to
construction-phase activities that were subsequently
incorporated into the building’s internal architecture,
as with a mass of stone and bone (Figure 5) in the fill
of southern platform (F.1314) of Building 44, South
S (Regan & Taylor, 2014: 168–9, figure 5.56). The
deposit comprised grinding slabs—including unfin-
ished examples—axes, and polishers (Figure 6), plus
pottery, obsidian, charred plant materials (including
wild mustard seeds), and a wolf-paw (Wright, 2013:
399–400, figures 20.13–20.14; Regan & Taylor, 2014:
168–9, figure 5.52; Russell et al., 2014a, 2014b: 228–
9). The same foundation stratum also produced a
neonate burial (Regan & Taylor, 2014: 169).
A nigh-identical ‘bones and stones’ deposit was

found in much the same place—under the southern
platform—in Building 65 (South Q), i.e. two struc-
tures directly under Building 44 (the intervening
Building 56 had evidence for projectile manufacture
and two neonate burials in its foundation phase

Figure 5. Collection of material placed within the foundation
of B.44, subsequently becoming the southwest platform.
Photograph by Jason Quinlan.
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[Regan & Taylor, 2014: 160]). The lithics included
an unfinished quern, an axe preform, a polishing tool
with possible plaster residue, plus five obsidian blades
(Wright, 2013: 397–8, figures 20.10, 20.15; Regan &
Taylor, 2014: 153, figure 5.33). The bones are mostly
lightly processed, meaty portions of sheep and goat,
with smaller amounts of larger animals. There are also
some non-meaty items: part of another articulated
wolf-paw, a complete fox tibia, an equid first phalanx,
and four astragali (two cattle, one boar, one goat).
Astragali and equid phalanges occur in larger collections
elsewhere on the site, deposits often viewed as special in
nature, notably in the side room of Building 65 in its
abandonment phase (Russell et al., 2014a, 2014b: 207,
228–9, table 11.3). The structure’s foundation phase
also included two neonate burials in much the same
area (Regan & Taylor, 2014: 145–6, figure 5.22).
While most of these ‘stone and bone’ platform-fill

foundation assemblages date to the later EN, there is
one slightly earlier example from around the mid-7th
millennium cal BC from Building 49, North G
(Eddisford, 2014: 314, 323–4, figures 14.15–14.19),
with querns, hand stones, a pigment-stained palette,
and yet more axe preforms (Wright, 2013: 406).
There was also a notable concentration of chipped
stone, dominated by thinning flakes from obsidian
biface production, and two actual biface preforms
(Carter & Milić, 2013b: 454–5, figure 21.25, 2013c:
7, figure 21.50). The assemblage further included a

red deer antler tine used as a pressure-flaker, lightly
processed food waste from sheep/goat and other
mammals, part of a human skull, a cache of eight
small clay animal figurines, a concentration of egg-
shell, plus many bird and fish remains, including
turtle. Once again we view the deposition of unfin-
ished and fully functional tools that were deliberately
broken, and/or abandoned. The same phase also
included two infant burials (Eddisford, 2014: 317).
Finally, there are also external ‘fire-spots’ that we

believe were associated with building construction in
the later EN. These comprise small patches of burnt
organic material representing single-event fires (Figure
7). Pragmatically, one might view some of these fires
as relating to work-parties, who would have required
heat, light and/or smoke to drive off mosquitoes as
they built the house. That said, one notes the compo-
sitional distinction between these small short-term
fires and the longer-life intramural hearths and ovens,
with the former associated primarily with dung
burning, the latter deposits involving a mixture of
food plants and fuel (Bogaard et al., 2014). Thus we
have burning events that are different not only in
location, but also their scale, duration, and the scents
associated with them; the use of such a recipe was
arguably intentional to associate a distinct smell with
foundation rites and practices. Other activities per-
formed in these yards—apparently associated with
early construction phases—include plant processing,

Figure 6. Group of ground stone, worked bone, and obsidian (12807).
Photograph by Jason Quinlan.
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Figure 7. Plan of Space 333, Level South P.
Figure created for the Çatalhöyük Research Project by Camilla Mazzucato, Cordelia Hall and David Mackie.
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and pot-firing (Shillito & Matthews, 2012: 41–43;
Bogaard et al., 2014).

DISCUSSION

Various activities can thus be associated with the
foundation of a Çatalhöyük house. Some of these,
such as the fire spots, food waste, and reed phytoliths
could be viewed in largely pragmatic terms, i.e. the
tools and materials to construct the house and feed
the workers. In contrast there are other objects whose
nature, form, or location, suggests their role as ritual
equipment, such as the body parts of wolf, fox, and
red deer, the fragmentary human remains, clay figur-
ines, pieces of crystal, or pigment-stained stone. Items
of red deer antler are another example, as with the
aforementioned pressure-flaker from Building 49,
being a recurrent component of special placed deposits
—including foundational contexts—suggesting that it
had a magical association/power in specific rites
(Nakamura, 2010: 319–20, table 11.12). Çatalhöyük
has produced a number of these assemblages whose
composition (‘magical combinations’) and placement
suggest their role in ritual acts, perhaps apotropaic in
orientation. These are particularly associated with
moments of change in a building’s life (which in turn
likely link to human events such as birth/death/mar-
riage), most often their foundation and abandonment
(Nakamura, 2010: tables 11.1–11.2), as for the
example the astragali and wolf-paw mentioned above
from Building 65, or the rare flint projectile placed on
the earliest surface of Building 47 (House, 2014b:
311). Dangerous (sharp) items are a particular feature
of these assemblages, with horns, mandibles, teeth,
claws, plus points of bone and obsidian. Projectiles are
long associated with house protection in the ethno-
historic record (e.g. Blinkenberg, 1911), while in the
Old Testament (Psalm CXXVII) arrows are deployed
as a simile ‘representative of the protection which
the man receives from the efforts of his sons’, while
also symbolizing male sexual potency (Estes, 1991:
306–07), which returns us to our prior statements
concerning structural links between human::house
reproduction. In sum, we are tempted to view the
inclusion of such interesting (‘characterful’ [Carter
& Milić, 2013b: 451–76]) items in the foundation
deposits as the residues of sympathetic magic, offering
protection to the new house and the ground it was
laid upon (cf. Nakamura & Pels, 2014).
Foundation burials can be viewed in a similar apo-

tropaic light (see also Borić & Stefanović, 2004: 542–
3), with their bias towards neonates and adult
women suggesting that here, too, we are dealing with
carefully structured ritual practices, rather than just

the ‘background noise’ of a high-mortality society.
The use of infant burials in ritual house foundation
deposits is not restricted to Çatalhöyük, the practice
also claimed to have been performed at the Pre-
Pottery Neolithic B site of ‘Ain Ghazal in Jordan
(Rollefson et al., 1992: 463). At a broader scale, the
association of infant burials with houses is recurrent
throughout the Neolithic eastern Mediterranean and
into the Balkans (see Borić and Stefanović, 2004:
540, for references), as it is in the Greek and Roman
world (e.g. Kurtz & Boardman, 1971; Moore, 2009;
Mays & Eyers, 2011), while there are numerous
cross-cultural examples for a connection between
new-borns and houses (Bloch, 1995; Rivière, 1995;
Waterson, 2000; Gillespie, 2002 inter alia). While in
many cultures and ideologies the neonate might rep-
resent ‘the nadir of religious efficacy’, at Çatalhöyük
their recurrent burial in foundation contexts might be
viewed in terms of their power to animate a building
(Patton & Hager, 2014: 246). Their significance
might arguably stem from the analogous liminality of
neonates and the strata into which they were buried.
These construction-phase deposits represent the very
threshold of a building’s coming-into-being, while
dead newborns have recurrently been conceptualized as
not being fully of this world (e.g. Scott, 1991; Got-
tlieb, 1998; Moore, 2009). Given the replacement of
obsidian hoards with baby burials, one might ulti-
mately see the establishment of a new house shifting
from a reliance on a store of valuables to protect the
structure, to a situation where they were drawing more
on the supernatural.
With some structures having as many as four neo-

nates interred in their foundations, what does this tell
us about the social networks that coalesced at these
buildings? While the community’s high infant mor-
tality rate means that we do not necessarily have to
follow Moses’ suggestion that children were ritually
sacrificed to provide the numbers, it does remain
somewhat unlikely that the primary residents of these
buildings would have had quite so many stillborn at
the same time (stockpiling is the more likely expla-
nation—we also have no skeletal evidence of trauma
on these neonates that would indicate murder—
although they could have been killed in a way that left
no trace on the bones—e.g. poison, suffocation). If, as
it has been suggested that, some of the more elaborate
structures were central ancestral buildings for extended
household members (Hodder & Pels, 2010), then one
can envisage a network of kin, trading partners, and
other sodalities being drawn upon at the important
moment of founding a new house to provide a
neonate as a necessary component of the foundation
rites. Alternatively a dead child could have been gifted
by another social group as a means of initiating con-
nections with a preferred, well-established household.
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This establishment of multiple social relations
would have been fundamental to ensuring the long-
term success of a new house (see papers in Joyce &
Gillespie, 2000, following Lévi-Strauss, 1982). While
the manufacture of tools, weapons, and vessels might
have part-served to furnish the new abode, we believe
that these goods were being produced by those associ-
ated with the new building primarily for the purpose
of gifting to initiate and underwrite the social relations
necessary for the household’s long-term survival.
Indeed, we have now come to realize that the obsidian
bifaces of the earlier EN were made almost exclusively
for exchange, and that rather than representing pre-
forms that would later be worked into functional
weapons, they are better viewed as a form of ‘primitive
valuable’, i.e. good manufactured with the explicit
intention of being gifted within a recognized system
of social obligations (Mauss, 1990; see also Hampton,
1999). Simply stated, we almost only ever see this
type of projectile in hoard contexts; the other points
of the period that we find in middens, post-holes, and
room-fill, inter alia, are of different form and blank
type. The mass of thinning flakes we find in founda-
tional and earliest occupation contexts thus relate to
the final shaping of non-utilitarian weaponry, items
that may have been hafted as standards, or kept in
bundles for later exchanges.
As part of laying the social foundations for a new

house, one can also expect the primary characters
involved to have proved themselves in other fashions.
We might imagine one prerequisite being the
expedition to Cappadocia to procure the rough bifaces
at the Göllü Dağ source workshop (Cauvin & Balkan-
Atlı, 1996: 252), the month-long dangerous trip
serving as a rite de passage as much as it provided
them with the ‘start-up capital’ to found the house
(Cessford & Carter, 2005: 311–2). On returning to
the nascent structure, a show may have been made of
finely shaping the bifaces before they were gifted to
those in attendance, thus establishing a long-term
relationship of obligation to the new structures’
inhabitants, debts that could be called on in times of
need, be that the rebuilding of a subsiding house wall,
or the arrangement of a wedding feast. A statement
would also be made by retaining a proportion of these
bifaces—arguably some of the finest examples—for
burial within the house itself, as evidenced by the
Building 60 hoard where the bifaces were only buried
after they had been part-modified in the house-shell
(Carter & Milić, 2013b: 455, figure 21.18). The sig-
nificance of holding back some of these valued goods
can be apprehended with reference to the work of
Weiner (1992) and Godelier (1999) on gifting prac-
tices in small-scale Melanesian societies (analyses that
further developed the classic study of Mauss (1990)).
Weiner has shown that in societies with ‘an economy

and a moral code dominated by gift-giving’, there is a
paradoxically great emphasis on keeping certain goods
(Weiner, 1992). Thus in the process of gifting, be
that of material culture, knowledge, or rites, there is a
necessary withholding of a proportion of the same,
often that considered more fine, rare, or valuable
(Godelier, 1999: 32–36). The earlier EN obsidian
hoards might thus be seen as a small (but socially sig-
nificant) proportion of the material originally brought
into the building from an expedition to the quarry,
the rest having been put into circulation among the
community through gift-giving (Carter, 2008).
We wonder if those buildings where we find intact

hoards represent successful households, i.e. the gifts
exchanged at the foundation served to secure a net-
work of kin and sodality members who could be called
on throughout the life of the house. An example of
this would be the important ‘history house’ Building
1, whose large number of burials suggested its central-
ity to a network of related structures (Hodder & Pels,
2010: 178), with its untouched foundation period
cache of unfinished Nenezi Dağ spearheads (Figure
1b). Conversely, might those part-disturbed, or
emptied hoards be an index of struggling, or failed
households, i.e. that at a certain point in the life of
the house the primary members’ gifts had all been
reciprocated, and they no longer had the safety net of
their social network to support them in times of
death, misfortune, or other moments of need. At such
times it would have been necessary to tap into their
remnant capital by retrieving their buried bifaces to
reinitiate their social alliances.
Ultimately, the practice of hoarding and gifting

bifaces died out somewhere around the mid-7th mil-
lennium cal BC, arguably the result of competing
mechanisms of social distinction and alliance for-
mation coming into play, such as accessing distant
goods and practices from eastern Anatolia (Arbuckle,
2013: 1811–2; Carter et al., 2008), and the reconfi-
guration of an array of other traditions, from tool
making, to house construction, to cooking (Hodder,
2014). With the gradual collapse of one value regime
—that embodied by the gifting of Göllü Dağ bifaces
—new forms of meaningful goods were introduced
into the long-established arena of house construction
social gatherings. Perhaps most conspicuous among
the new media employed to initiate, maintain, and
express social relations were the bodies of neonates,
with baby (foundation) inhumations appearing at
much the same time as the people of Çatalhöyük
stopped burying obsidian (if sacrifice were involved,
this, too, can be conceptualized as gifting [Firth,
1963; Baal, 1976; Mauss, 1990: 20]). From this
period on, however, the gifting may have been aimed
at different recipients, shifting from kith and kin alli-
ances in the earlier EN, to obtaining divine help and
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protection from deities, spirits, and ancestors, together
with more intensive, and competitive forms of feasting
to create indebtedness among the living (Russell et al.,
2014a, 2014b).
While hoarding projectiles may have no longer

formed part of the rituals surrounding house construc-
tion, the performative acts of shaping, handling, and
gifting weaponry did so, albeit in the later EN now
involving points that were not only of different form
(Nenezi Dağ spearheads), but also genuinely intended
for the hunt, rather than ‘merely’ symbolic iterations of
the earlier EN (as attested by examples with impact
damage in abandonment deposits [Carter & Milić,
2013a, 2013b, 2013c: 475, figure 21.31]). Other goods
were also being made as part of the activities surround-
ing building construction, such as pots and various
ground stone objects, items that were also part-, if not
primarily-intended for underpinning the network of
relations required to make the house succeed. Stone
axes seem to have been a particularly important good
whose entrance into the realm of gifting partnerships
may have primarily occurred during these house foun-
dation rituals, as attested by the axe/axe preforms from
the construction phases of Buildings 40, 44, and 65
mentioned above (Figure 6). As with the spearheads,
the axes would have been perfectly suited to the ‘main-
tenance of complex social relations’, on the basis of
their (relatively) rare raw materials, long lives, and dis-
tinctive forms and colours (Helms, 1988; Gero, 1989:
103; see also Gell, 1992; Hoskins, 2006; Wright,
2013: 383–6). We have extensive ethnographic evi-
dence for this kind of use of stone axes (Malinowski,
1934; Vial, 1940; Hampton, 1999, inter alia).
These acts of manufacturing and gifting were also

undertaken in a richer sensorial context during the
later EN, with fumigation rites, magical incantations,
and a distinctly individualized form of feasting that
further attests to the nature of social action embodied
in these house construction gatherings. While the
hosts may have provided the slaughtered sheep for the
communal pot, these feasts also included a variety of
dishes that would have been brought by those coming
together to contribute babies for the foundation bles-
sings, and give their work-time to the new building.
Some would have been reciprocating from prior
house-building events that they had endowed, others
would have been seeking to enter into new social alli-
ances, while some may have been petitioned by the
hosts, as characters of good fortune, skills, and wealth,
the feast thus acting as more of a potluck than a
potlatch. As each attendee received a gift from the
hosts, be that a finely crafted projectile, axe, ceramic
vessel, or ‘simply’ their portion of the feast, they
became obligated to the household, social relations
that were key to the success of the social group estab-
lishing the new house.
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CHAPTER 9

The Architecture of Neolithic Çatalhöyük
as a Process

Complexity in Apparent Simplicity

MAREK Z. BARAŃSKI, AROA GARCÍA-SUÁREZ, ARKADIUSZ KLIMOWICZ, SERENA LOVE AND

KAMILLA PAWŁOWSKA

INTRODUCTION

Understanding the processes that led to the construc-
tion, use, abandonment, and demolition of a building
is critical to the reconstruction and interpretation of
the spatial organization of any settlement. The Neo-
lithic site of Çatalhöyük in central Anatolia (7300–
5950 cal BC) with its well-preserved architecture, dra-
matic wall paintings, and reliefs has been the heart of
discussions of prehistoric lifeways for a few decades
(Balter, 2004; Hodder, 2006). While it is widely
recognized that one of the most impressive character-
istics of Çatalhöyük are mud-brick houses that were
built one upon another in a uniform manner, previous
attempts at reconstruction have tended to simplify
and blur the architecture and its image. Despite
recent investigations (e.g. Düring, 2001; Farid, 2008;
Hodder, 2013) our understanding of site-wide strati-
graphy and relationships between particular buildings
still needs to be advanced. Results from the ongoing
Bayesian radiocarbon dating project (Bayliss et al.,
2013) may resolve some of these issues but, at the
same time, more thorough research is necessary, focus-
ing on architectural form and settlement organization,
which seem to be noticeably complex in their
simplicity.
We would like to argue that a key to make architec-

ture speak is to describe it temporally, spatially, and
socially across traditionally separate fields, specifically
architecture, archaeology, soil science, and geology.
Our research into building archaeology has involved a
multidisciplinary team of experts with complementary
methods of investigation, all of which form the basis
of the current Çatalhöyük Research Project. Most
importantly, architecture has to be described as
relatively opposed to a set of static and generalized
models based on plans of single buildings and simple
descriptive analysis (e.g. Allison, 1999; Souvatzi,
2008). Consequently, we would like to evaluate archi-
tecture as a complex process in which the experience

and technical skills of Çatalhöyük inhabitants
had coexisted with environmental conditions as well
as rites and principles of socio-cultural nature. Each of
these issues may be analysed separately, but it was the
built structure itself that unified and brought them
together in such a way that they interacted and took
on special meaning. Till (n.d.) notes that ‘architecture
exceeds the building as object, just as art exceeds the
painting as object’. Buildings indeed function in a
number of independent but interactive ways; they are
structural entities, they act as environmental modifiers,
and they function socially, culturally, and economically
(Love, 2013b).
Three case studies are presented to illustrate life

cycles of buildings at Çatalhöyük. They are represen-
tative of different excavation areas and different
occupational phases of the Neolithic settlement
(Figure 1). Utmost attention is paid to specific and
sometimes neglected issues including foundation of
buildings, wall construction, premises of ceiling or
roof structures as well as architectural deformations.
All these contexts are described using architectural ter-
minology and are argued to be an important source of
information on stratigraphy, building materials, tech-
niques and strategies, stability, and risk from natural
hazards, as well as symbolic behaviour and ecology.
Hence, they are valuable for any reconstruction of
social dynamics within the Çatalhöyük community.

SOUTH AREA: SPACE 492—SPACE 470
—SPACE 487

The first building sequence is known as ‘the shrine 8
annex sequence’ (Taylor, 2012: 56–60) and is arbitra-
rily associated to Levels South.L-M (Farid, 2013:
101–06). These small-sized spaces include Sp.492-
Sp.470-Sp.487 (Figure 2). They were all situated
immediately to the south of B.7 and B.20 which were
excavated in the 1960s and catalogued as shrines E.
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VIII.8 and E.VII.8, respectively (Mellaart, 1964: 50–
52, 70). Both these buildings have been re-defined as
history houses as they endured for generations and
underwent numerous rebuilding phases, with notice-
able continuity of the internal layout and elaborate

character of the architectural features (Hodder & Pels,
2010). It is believed that Sp.492, Sp.470, and Sp.487
had been temporally associated with B.7 and B.20,
respectively, functioning as the southern annexes of
these buildings (Taylor, 2012: 56–60).

Figure 1. Overall plan of Çatalhöyük showing locations of the case study sequences.
Figure created for the Çatalhöyük Research Project by Camilla Mazzucato.

Figure 2. Simplified model of the South Area sequence.
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Constructional phases

The South sequence includes individual built struc-
tures which were subsequently constructed on top of
each other and seemed to be adjacent, from all sides,
to other buildings. The overall layout of these spaces
tightly respected the one of the predating built struc-
ture, as the remnants of the walls of earlier spaces
were used as foundation for the erected walls of new
buildings.
All the spaces covered a usable area of c. 8 m2 and

were defined by simple and thick walls (c. 0.3 m) that
were preserved up to 1 m. There seems to be no simi-
larity between the bricks of these built structures,
which, as in the case of the history houses, falls into
the pattern of ‘temporal discontinuity’ (Love, 2013a).
For example, walls of Sp.492 were made up of very
distinctive yellowish brown mud-bricks of sandy clay
bound by light grey and pale brown mortar (Love,
2013a). The architectural features of Sp.470 were made
up of greyish mud-bricks of sandy silt bound by
yellowish brown mortar. It seems that same building
techniques and strategies were applied with regard to
building construction but probably different sources
of clay have been used. The walls were extensively
covered with patchy layers of plaster, which made the
measurements of individual bricks impossible or
incomplete.
The relationship between Sp.492 and B.7, as well

Sp.487 and B.20, were marked by a crawl hole cut into
the respective walls of both these pairs of buildings. On
the contrary, Sp.470, situated in the middle of the
sequence, marks a departure from this spatial and
functional arrangement as its construction resulted in
blocking the wall opening in the southern wall of B.7
and dissociation of the two built structures. Interest-
ingly enough, there was no evidence of any entrance
into Sp.470 in any of the walls that defined its interior,
as well as no traces of ladder emplacement.
Neither history houses nor corresponding annexes

were likely to have been built at the same time, as the
walls of these built structures were not bonded with
each other. Additionally, the floors of the functionally
connected buildings have different elevations, which
may be an indication of terraces or a slope of the
mound. However, the differences in the excavation
methods conducted in the 1960s and those of the
current project pose a significant challenge when
comparing and interpreting the spatial data.

Occupational phases

Sp.492 and Sp.470 were single-spaced rooms, whereas
Sp.487, excavated in the 1960s and documented in
a cursory manner, seems to have consisted of two

small-sized rooms divided by a partition wall with a
wide opening (Mellaart, 1964: fig. 11). The recog-
nized occupational phases of Sp.492 and Sp.487 have
cooking- or heating-related activities, based on the
internal arrangement of architectural features, namely
relatively big ovens and proper lime floors. On the
contrary, Sp.470 lacked common architectural features,
as only a bench and a beaten earth floor were recorded.
As it was incomprehensible, this floor underwent
micromorphological analysis (Figure 3), the results of
which have shed light into the physical structure of the
deposit and the range of activities that took place within
this space. The occupation surface was made of a clayish
sediment rich in charred inclusions of woods and
grasses, with randomly dispersed plant remains found
in association with sulphidic and ferruginous aggre-
gates, indicating localized organic decomposition under
wet and reduced conditions (Mees & Stoops, 2010).
The heterogeneous nature of this deposit and the poor
sorting of its components point to a coarse, roughly
made occupation surface, in marked contrast with the
fine plasters found inside most buildings at Çatalhöyük.
On top of this floor, several superimposed micro-

laminations of dung have been identified. These are
rich in partially digested plant remains, found in associ-
ation with thin and highly compacted undulating
layers, which suggests substantial animal trampling.
Low occurrence of spherulites can be explained by the
accumulation of urine, which increases sediment acidity
(Shahack-Gross, 2011). Whether this space was roofed
remains uncertain, as naturally deposited wind or
water-laid particles would have been largely reworked.
Although other cases of dung accumulations within
other built structures have been documented (Matthews
et al., 1996; Matthews, 2005), these show thicker, more
continuous sequences accumulated in a cyclical fashion.
In contrast, the modest deposit of faecal matter in
Sp.470 points to its short-lived use as an animal pen.
Overlying this penning deposit is another thin floor

immediately with an extensive layer of well-preserved
phytoliths. These phytoliths were interpreted as de-
husking waste from wheat and wild grasses (Ryan,
2012: 179). Post-harvesting activities of this kind
preceded food preparation and consumption (Peña-
Chocarro & Zapata, 2003: 3, 6–7; Wright, 2014: 25)
and seem to have been performed regularly in this
space, as indicated by the compressed multi-laminated
composition and wide extent of the plant remains
covering the floor.

Abandonment phases

Reasons for abandoning and demolishing these spaces
are unclear. It could have been related to the ritual
re-building of the history houses which, together with

Barański et al. — The Architecture of Neolithic Çatalhöyük as a Process 113



the annexes, formed building compounds. However,
the supposed location of these spaces on a slope and
the exposure to static and dynamic loads during their
life cycles might have been of some importance
(Figure 4). The unfavourable ground conditions may
be confirmed by not only cracks in the walls and floor
surface but also wall tilting. The observed damage to
the structural features, however, might have as well
occurred when these spaces were no longer occupied.
Whatever the case the abandonment phases, at least

with regard to Sp.492 and Sp.487, were demarcated
by special deposits, partial destruction of the external
walls and features as well as intentional room-filling.
There were extensive assemblages of artefacts found

dispersed across the floor surfaces. In the case of
Sp.492, this cluster included clay balls, animal bones,
ground stones, and pebbles and has been interpreted

as an abandonment deposit (Taylor, 2012: 57). The
placement of an artefact cluster containing another set
of clay balls, ground stones, as well as a bovid horn
core and an antler symbolically ended the use of
Sp.470. A complete auroch scapula was also found
within the room-fill in close proximity to the floor
surface (Figure 5a). It has modified cranial and dorsal
edges, as well as the spine, that seems to have been
chopped off at the base. This scapula had not been
long exposed, as indicated by the moderate surface
condition. It might have been related to the cluster
mentioned and all together could be interpreted as an
abandonment deposit. Interestingly enough, this kind
of artefacts clusters are usually found at Çatalhöyük
within domestic interiors. Therefore, the case of the
special deposit within Sp.470, exploited as the area of
pastoral and arable activities, is a telling one.

Figure 3. Microscopic components of floor within Sp.470: (a) fabric of coarse floor comprising alluvial aggregates, basaltic rock frag-
ments and lime plaster, PPL; (b) fragment of plaster with plant-pseudomorphic voids, PPL; (c) break within eggshell fragment,
caused by trampling, XPL; (d) iron (hydr)oxide impregnated groundmass, formed through organic matter decay and fluctuating
water tables, PPL; (e) dung lenses separated by iron-impregnated sediment, PPL (left) & XPL (right); (f) calcareous spherulites
within faecal matter, XPL.
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Figure 4. Scheme of static and dynamic loads that may cause damage and deformation of architectural features.

Figure 5. Close-up view of Sp.470 and location of the related special deposits: (a) auroch scapula.
Photograph by Arkadiusz Klimowicz.
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All the aforementioned artefacts were sealed by
dense packing material that consisted of carefully
crushed mud-bricks, mortar, and plaster that most
probably originated from the upper parts of the walls
defining each space. These highly compact and hom-
ogenous room-fills seemed to be deliberately formed
to improve the stability of the surrounding or sub-
sequent built structures. Surprisingly, in the case of
Sp.470, the packing deposit of the kind included
additional number of special finds, namely ground
stones, a bone point, a clay object, and a figurine
(Meskell et al., 2012: 189; Taylor, 2012: 59).

NORTH AREA: SPACE 511—SPACE 488/SPACE

489—BUILDING 108

Sp.511-Sp.488/Sp.489-B.108 constitutes a complex
sequence in between the large and elaborate buildings
that is crucial for understanding stratigraphic relation-
ships in the North Area (Figure 6). This sequence,
arbitrary assigned to Levels North F-G, was cross-sec-
tioned and only its eastern part was excavated (Tung,
2012: 9–35; Tung & Klimowicz, 2013: 35–42).
The earliest built structure uncovered in this

sequence was Sp.511. It is believed to have served as a
southern annex of a main room of the exceptionally
large B.132, which has not yet been excavated
(Hodder, 2014: 8–9). The succeeding Sp.488/Sp.489
represents an open space enclosed by walls of sur-
rounding buildings and consisted of midden deposits.
Also around this time B.77 was erected within the
large part of the main room of B.132. Then B.108,
the latest in the sequence, was revealed just below the
ground surface as a result of which it was heavily
affected by post-depositional processes.

Constructional phases

Sp.511 and B.108 were defined by walls of simple
construction, nonetheless the way they were erected as
well as the building materials they were made up of
seemed to vary considerably. For example, the walls of
the annex are c. 0.5 m wide and are constituted with
greyish mud-bricks with increased amount of organic
temper. These bricks are bound by orangish mortar,
coated with fine-layered plaster (Tung & Klimowicz,
2013: 36).
On the contrary, the poorly preserved walls of

B.108 were c. 0.3 m wide and were made of re-used
mud-bricks of various characters. It is significant that
these structures were situated within foundation
ditches up to 1.6 m deep, so that they can be inter-
preted as foundation walls. The steep-sided basal
boundary of the foundation cut allows us to argue that
this building was dug into the midden deposits
making up a pre-existing open area Sp.488/Sp.489
and rising to the south-west. It also should be men-
tioned that the foundation walls of B.108 were not
based on the remnants of the walls of B.132.
There were a few finds situated within the

foundation cut of B.108. The first find is a cattle
bucranium with only a part of the skull and an incom-
plete horn core found in association with a dog’s
metatarsal (Figure 7a). This could be a part of a dis-
mantled installation placed in order to commemorate
the building construction. The second find is an equid
scapula, which is meaningful as the only ecofact found
within the compact and homogeneous fill of the foun-
dation ditch (Figure 7b). This find could be another
kind of foundation deposit; however, it is unclear
why the building construction was commemorated
multiple times.

Figure 6. Simplified model of the North Area sequence.
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This is even more interesting as the construction
phase of B.108 is also demarcated by human burials
which comprised juvenile skeletons and an infant
skull. Unlike other human remains revealed close to
the ground surface and assigned to B.108 (Hager &
Boz, 2008: 133–34), these features were not associated
with any burial cuts and were sealed with a packing-
like deposit that most probably served as a make-up
for the floor of the building (Carter et al., 2015).
Therefore, both features may be interpreted as another
special deposit which would add to the elaboration
of B.108.
More examples of ritual practices at the time of

construction come from Sp.488. There was a cluster
of bones found within the mortar of the lower courses
of mud-bricks that constituted a wall abutting on the
north the preserved division wall of B.132. This
deposit, among other finds, contained an auroch pelvis
and radius bone which may be feasting remains associ-
ated with the construction of the wall (Figure 7c).
Hence, it can be interpreted as a foundation deposit.
The wall itself had simple construction and was

made up of orangish mud-bricks of silty clay of
varying sizes. It was situated within a foundation ditch
and was based on a layer that comprised crushed
building materials. It seems that as the midden depos-
its accumulated within Sp.489, so the preserved

northern wall of Sp.511 gradually leant to the north
under lateral pressure. This might explain why this
architectural feature was reinforced and abutted by the
retaining wall. However, the need to create terracing
which would assure safe passage from two different
levels as well as to enlarge the appropriate occupa-
tion surface and keep the midden deposits on the
southern side in stability might have been of some
importance.

Occupational phases

Sp.511 seems to have originally covered a total usable
area of c. 25 m2 and served as an integral part of the
north-south oriented building. The overlaying B.108
covered a similar area, though it was oriented east-
west, composed of a main room and a western annex
(Tung, 2012: 23–24).
The internal arrangement and characteristics of

architectural features within Sp.511 and B.108 implied
domestic and use-intensive activities during the recog-
nized occupation phases. Additional information with
regard to functional and spatial arrangement of B.132
and its importance to understanding roof activities
were provided by re-deposited large slabs of stratified
sediment uncovered within room-fill of Sp.511. These

Figure 7. Close-up view of Sp.488 and location of the related special deposits: (a) cattle bucranium, (b) equid scapula, and
(c) pelvis and radius of an auroch.
Photographs by Mateusz Dembowiak, Maciej Chyleński, Arkadiusz Klimowicz, and Jason Quinlan.
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remains were very similar to those interpreted as col-
lapsed roofing in another building previously excavated
in the North Area (Matthews, 2012: 207) and were
sampled for microstratigraphic analyses (Figure 8).
The sequences studied show frequently plastered

surfaces on which virtually no debris was allowed to
accumulate. A predominant part of the deposit analy-
sed comprises floors of variable quality that consist
of heterogeneous packing deposits, silty clay make-up
layers, and thin finishing coats of lime plaster
(Figure 9). These floors are considerably thicker than
those within main room spaces, probably to prevent
weathering and abrasion from both natural elements
and trampling.
All floors were stabilized with plant material, as

attested by plant impressions and voids. They also
include charred wood and grass remains, especially
abundant in the coarse packing deposits and probably
incorporated to the sediments in the source area or dur-
ing manufacture. This high concentration of charred
plant flecks and grassy temper would have made these
deposits considerably lighter, a desirable characteristic
for flat earth-made roofs, which can weigh as much as
300 kg/m2 (Houben & Guillaud, 1994).
The top deposits in one of the sampled sequences

include alternating layers of oven/heart rake-out con-
taining charred cereal, deciduous woods, and burnt
bones (Figure 10). It allows us to argue that cooking-
related activities were performed on the uppermost part
of the building. The increased accumulation of swept

deposits towards the end of this sequence points to a
devolution in the maintenance of this area or perhaps
to a change in the division of space and activity areas
within the roof at this time.
The floor sequences in these samples appear devoid

of water-laid crusts, which, together with the evidence
for matting, could indicate that these multiple layers
of plaster had been laid in an upper storey room that
was itself roofed, or at least partially sheltered with
awning.
Nonetheless, the collapsed wall was originally con-

structed with different building materials which might
be also indicative of a second storey. The rubble closer
to the preserved wall was comprised of greyish mud-
bricks, whereas its most distant part consisted of
orangish brown mud-bricks (Tung & Klimowicz,
2013: 37–38).

Abandonment phases

The abandonment phase can only be characterized
with regard to Sp.511 within which ground stones and
fragments of clay balls were scattered on the floor sur-
face. There was also a complete aurochs scapula found
in close proximity to the floor (Figure 8a) (Tung &
Klimowicz, 2013: 37). It is worth mentioning that the
scapula was deposited with substantial soft tissue still
present, as indicated by the nature of the distal edge
and the crest of the spine. This may explain the absence

Figure 8. Close-up view of Sp.511 and location of the related special deposit and the collapsed remains: (a) auroch scapula, and
(b) collapsed roofing (the arrows point at the original top of each sequence as defined through micromorphology).
Photographs by Aroa García-Suárez and Arkadiusz Klimowicz.
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of any modifications, which are usually seen on such
parts of scapulae at Çatalhöyük (Russell & Griffitts,
2013: 290). It is clear that this bone comes from an
animal relatively recently obtained in relation to placing

it as a possible part of a special deposit, buried fairly
quickly, as shown by its good surface condition.
After this artefact assemblage was deposited, the

interior was sealed with debris of diverse nature, each

Figure 9. Microscopic components of floor sequences present in the collapsed materials of Sp.511: (a) heavily tempered floor
make-up (bottom), and finishing coat (top), PPL; (b) re-used fragment of wall plaster, PPL; (c) unworked alluvial aggregate
showing original layering, PPL; (d) silty clay packing with moderately developed platy microstructure due to shrinking and dilation
caused by water and frost action, PPL (left) and XPL (right); (e) soot accumulation on top of plaster floor, notice the regularly
wavy boundary left by matting impressions, PPL; ( f) trampled bone, PPL.

Figure 10. Microscopic features of ashy layers towards the top of roof/upper storey sequence: (a) charred seed, PPL; (b) charcoal-
rich ashy microlayer on top of a poorly preserved fine plaster floor, PPL; (c) fragment of elm charcoal, PPL.
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over a metre in thickness, comprising mostly crashed
building materials. As part of this heterogeneous
infill, several slabs of stratified sediment were
uncovered.
The abandonment and destruction phase of Sp.511

was demarcated by a series of events culminating in
the collapse of the upper part of the southern wall.
Whether this damage was caused by natural hazards
or human activity remains unclear. Overlying the
rubble from the collapsed wall are midden deposits,
which reached the depth of c. 1.6 m. These layers
comprised mainly rake-out ashes mixed with miscella-
neous organic waste and contained a large number of
inclusions (Best et al., 2012: 167–68; Tung, 2012:
25–26; Pawłowska, 2014: 7). The midden deposits
had accumulated gradually in multiple short-lived
discard events as distinctive layers of various thick-
nesses and contents could be easily observed.

TP (TEAM POZNAŃ) AREA: BUILDING

81—SPACE 420—BUILDING 74

B.81—Sp.420—B.74 is a Late Neolithic sequence
situated close to the southern eminence of the mound
(Figure 11). It has been assigned to Levels TP.M-N
(Marciniak & Czerniak, 2012).
B.81 is the oldest built structure within the TP

Area and was not well-identified since it has only
been partly exposed and not excavated (Marciniak
et al., 2015: 169). It was sealed with midden deposits
within Sp.420 which appear to mark a considerable
change in the spatial organization of the excavated
area. This led to a general discontinuation in the
direct use of the layout of B.81 as template for

succeeding B.74. As a part of this process new build-
ing techniques and strategies were applied.

Constructional phases

B.81 and B.74 are characterized by two different types
of construction. The simple walls of B.81 are relatively
wide (c. 0.6 m) and consist of greyish mud-bricks of
silty clay. This building is east-west oriented and most
probably covers a usable area of c. 60 m2.
In contrast, B.74 is defined by compound walls

which were characterized by c. 0.9 m width due to
alternating courses of stretchers and headers (Barański,
2014: 197). Hence, the mud-bricks of brown yellow-
ish colour and clayish content had standardized
dimensions. B.74 was the first in a sequence of
buildings of compound construction revealed within
the TP Area. Interestingly, it is compositionally
distinct from later houses on the basis of organic
content. The other variables are the same, which
implies that the same source of materials was being
used but the production differed. Unlike its predeces-
sor, B.74 was north-south oriented and covered a
usable area of c. 41 m2; however its northern part
continued beyond the limit of excavation (Marciniak
et al., 2015: 169–71).
In a few cases the lower part of the one-brick-thick

walls of B.74 were deliberately cut in a series of steps.
They were situated within foundation ditches, the
bottoms of which were layered with fragments of
mud-bricks to provide better footing performance.
Interestingly, a cluster of artefacts, found directly
underneath the rubble, suggests that it may represent
foundation deposit. This assemblage is remarkable,

Figure 11. Simplified model of the TP Area sequence.
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containing mostly cattle bones, but also fox, elements
of sheep or goat, an astragalus, and a mandible of a
wild boar as well as knucklebones, worked stones, and
a pendant.

Occupational phases

B.81 consists most presumably of the main room and
the western annex, although the character of the
latter remains unclear due to the 1960s excavation.
The main room had a distinct pebble floor area that
appeared sunken in relation to surrounding architec-
tural features. It seemed to have been a central zone
of activity, with a sequence of raised platforms to the
east, as well as a cooking and a production area to the
south. The boundaries between the clean and dirty
parts of this room were marked by red painted ridges
formed in plaster. There were also some traces of
paint on the walls which add to the elaboration of
B.81 (Czerniak & Marciniak, 2008: 80–82).
B.74 most probably consisted originally of the main

room and the southern annex. At one point, as a part of
the re-building phase, Sp.325/Sp.326 were built into
the southern part of the initial main room and dug into
the ground out to the depth of at least 0.9 m. That is
why pebble floors within Sp.325/Sp.326 had different
elevations when compared to the assumed, though
poorly preserved, floor of the main room. This, however,
may also relate to the fact that B.74 was built on the
terrain rising slightly to the north-west, though closely
situated to the eminence of the mound of that time.
Sp.325/Sp.326, separated by a division wall, covered

the total usable area of c. 5 m2. They were connected
through a crawl hole and were defined from the north,
east, and west by newly built simple walls made up
of diversified and re-used building materials. The
earlier compound wall, separating the initial main room
from the annex, constituted the southern wall of these
spaces, with the difference that a wall opening was
cut in it and lead to Sp.318. This doorway was pre-
ceded from the south by a threshold (Marciniak &
Czerniak, 2007: 121–22) on which the ladder feet
might have sat firmly since the space is reminiscent of
structures interpreted as stairways.
There were no traces of wall plaster found on either

of the walls of B.74, which puts into question the
original finishing of internal surfaces, as well as the
function of the spaces defined by these structures.
Additionally, there were no internal architectural fea-
tures in general characteristic for the earlier building-
levels. All this allow us to speculate that the compound
walls were in fact foundation walls, which defined
internal and at least partially subterranean spaces as
indicated by Sp.325/Sp.326. Might B.74 have been
originally partly cellared or a multi-storey building?

Abandonment phases

The walls of the buildings under discussion were in
general barely preserved beyond the height of the floor
surface. Therefore, they must have been deliberately
dismantled following the house abandonment, prob-
ably in order to gain building material. This practice
seems to be additionally supported by a large pit that
cut the south-western part of B.81 (Marciniak &
Czerniak, 2008: 80–82).
As with examples coming from other excavation

areas, so in the case of Sp.325/Sp.326 clusters of
artefacts were found scattered within both interiors
(Marciniak & Czerniak, 2007: 116–17; Twiss et al.,
2007).
For example, the first of these assemblages was con-

stituted by a cattle skull with horns, cattle mandibles,
a cattle femur, cattle scapulae, a cattle-size rib, a horn
core of a wild sheep, and a fox canine (Figure 12a–d).
The cattle skull parts, found in poor state of pre-
servation, may constitute a part of a dismantled
installation. Then the most numerous elements are in
the form of cattle mandibles indicate that they derive
from three animals. Both scapulae have no traces of
working or use, and their dorsal edges and spines are
sufficiently well preserved, which may mean that there
were no later disturbances.
The deliberate placement of this deposit close to

the floor surface and the coexistence of numerous
other finds, such as stone balls, ground stones, and
clay objects (some of them broken and burnt) allows
us to interpret them all together as items spread
throughout the space interior in an abandonment
process (Marciniak & Czerniak, 2007: 116–17; Twiss
et al., 2007). Additionally, the composition of the
artefacts implies that it was a ritualized deposit. The
sheep horn core was placed in a shallow hole on the
floor, and the rest was found within the infill in close
proximity to the floor. This may suggest a different
practice of placing abandonment deposits inside build-
ings, namely not directly on the floor.
The second revealed cluster of artefacts included a

cattle maxilla, a cattle skull, a cervid antler, and bone
points found in the infill, in the same manner as stated
above (Twiss et al., 2007). A piece of raw material in
the form of an antler beam, crushed by the weight of
the overlying sediment, shows traces of cutting-
and-breaking at the broad end. The pieces of cattle
maxilla and skull should not be given undue importance
in this case, as they may be part of the infill. On the
other hand, if intentionally placed, the fragment of
antler may reflect abandonment behaviour.
It is argued that B.74 was occupied for up to three

decades (Marciniak et al., 2015: 169) which is a con-
siderably short time bearing in mind the compound
construction of the building. It seems that the
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occupation time was to a greater extent conditioned
by social aspects as the technical life of the building
could have been systematically prolonged, had it been
deemed important for its inhabitants. However, strati-
graphic and architectural analyses suggest that the
abandonment of B.74 was also influenced by practical
reasons and external factors. There were unfavourable
changes of ground conditions observed directly to the
east of the building. These were characteristic of land-
slides that might have led to failures and construction
disasters. The attempts to repair the eastern wall of
B.74 might come as result of the inclination of the
ground level outside the building and/or the instability
of underlying midden deposits.
The abandoned and demolished B.81 and B.74

were not deliberately filled but became instead a place
where domestic waste was dumped and rubble accu-
mulated (Marciniak et al., 2015: 169). The midden
sealed not only the interior of the building but also
over and beyond the remnants of the walls. In the
case of Sp.420, it formed a fine-layered sequence of
deposits reaching the maximum thickness of c. 0.7 m.
In contrast, the lower based Sp.325/Sp.326 were
partly filled in with various deposits and, within time,
transformed into a kind of a shelter with a roof
supported by wooden posts in the perimeter. This
temporarily built structure, which might have served

as a place of non-domestic activities or even a tem-
poral place for living, seemed to be functionally
connected with an unroofed area that arose out of an
abandoned and largely levelled Sp.436. It is worth
mentioning that as a result of the growing number of
open and enclosed spaces at around that time, the
settlement was characterized by a gradually diminish-
ing density of housing (e.g. Düring, 2001; Farid,
2013; Marciniak et al., 2015).

DISCUSSION

The case studies presented above illustrate a certain
amount of irregularities and diversification with regard
to the apparent rigid spatial organization of Neolithic
Çatalhöyük. In particular, this complexity in simplicity
is manifested by differences in the way the built
environment is modelled, in the aesthetics, materials,
and constructional techniques used, as well as in the
social occupation and environmental performance. The
explanation of the mechanisms that lie behind some
of the changes and differences are certainly not mono-
causal, involving several aspects of life. However, seeing
the architecture as a process and striving to understand
interactions across the structural, environmental, social,
cultural, and economical functions of any built form

Figure 12. Close-up view of Sp.325/Sp.326 and the related special deposits: (a) cattle mandibles and femur, (b) cattle mandible,
(c) cattle scapula, and (d) cattle scapula and cattle-size rib.
Photographs by Andrzej Leszczewicz and Katarzyna Regulska.
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should enable us to explore how social processes are
mapped into the built environment.
First, the frequency of the overlapping of the life

cycles of neighbouring buildings and spaces allow us
to argue that Çatalhöyük was not laid out in horizon-
tally assigned building-levels but instead grew as a part
of a more organic process regardless of space and time.
Hence, one of the characteristic aspects of Çatalhöyük
built environment is the constant interaction between
strands of houses. The area covered by a building may
be developed as there are built structures are added to
buildings. The erection of new houses may cause the
earlier and larger buildings to turn gradually but partly
into midden areas. Additionally, there are examples of
buildings situated on the slope or dug into the ground.
These stratigraphic and architectural relationships can
hardly be observed only in a plan, and therefore, pro-
ducing visible archaeological sections is very essential.
Otherwise, the recording of brick bond patterns, foun-
dation ditches, as well as the investigation into the
reasons of natural hazards and damage to structural
features might be hindered or even impossible.
Second, overlying buildings, even though placed in a

particular sequence or a strand, might have had a
different size, orientation, construction, layout, and/or
function. Therefore, it is likely that the supposed
continuation of selected buildings at least in some cases
resulted from the existing spatial arrangement limiting
the area that could be covered by a new built structure
rather than from a conscious strive for local building
continuity. Buildings can have extremely different con-
struction types and there is also much evidence of
re-building and repairing practices of diverse nature.
Perhaps even more importantly, household activity
areas do not seem to have been, at least in some cases,
limited to one building, as there are independently built
spaces connected through secondary wall openings.
Third, the micromorphological analysis of building

materials and features as well as room-fills allows us to
further our knowledge on spatial organization and sea-
sonality. The potential of micromorphology to reveal
differences between contexts which are not obvious at
the macroscale has been demonstrated in numerous
studies (Matthews, 2005; Karkanas & Efstratiou, 2009;
Milek & Roberts, 2013). Based on the microscopic
study of undisturbed sediment blocks, micromorpholo-
gical analysis has the ability to distinguish short-lived
events and changes in the composition of occupation
deposits over time, thus aiding in the identification
of possible palimpsests that may have affected the com-
position of living spaces. Also intriguing is the issue
involving practices of deliberate room filling and
accumulation processes within abandoned built
structures. Some spaces are filled with compact and
single-event packing deposits whereas other function as
a place where domestic waste is dumped.

Fourthly, the structural and geoarchaeological ana-
lysis of architectural features seems not only to be one
of the key factors in the chronological identification of
architectural features but also to represent a valuable
contribution to the discussion on the upper storeys
and roof/ceiling construction. The change in wall con-
struction is the most conspicuous one. The width of
these features increased with time and at least partial
supersession of simple walls by compound walls can
be observed in the late building-levels. In general, it
seems also that mud-bricks got thicker and shorter
through time. As regards to the geoarchaeology of
mud-bricks, one of the primary research questions is
to determine if building materials were spatially
specific or if access to materials was restricted and/or
controlled to use by particular groups. There is some-
times no similarity between the bricks of sequential
buildings, which falls into the pattern of ‘temporal dis-
continuity’ (Love, 2013a).
Fifthly, ground conditions seem to have never been

favourable on the mound, and in many cases (during
the Late Neolithic in particular, as illustrated by the
TP sequence) they had become highly problematic.
These conditions, in which buildings were exposed to
various dynamic and static loads, were most probably
related to the overload of built structures and to
changes in the stability of the ground they were based
on. Since anthropological grounds of the tell-type are
in general characterized by low strength parameters
and large compliance, they make a weak load-bearing
layer. Attempts to resolve these problems can be seen
in the re-utilization of building material to form a
compact packing within the interiors of abandoned
houses, and/or the building of new houses upon the
remnants of earlier buildings. At some point foun-
dation ditches are dug and deformed walls are
strengthen and abutted with other mud-brick struc-
tures. Finally, compound foundation walls, made up of
alternating courses of bricks, are introduced. All these
strategies changed through time; however, there seem
to be examples of buildings hollowed into the ground,
cut into the slope of the mound or built into the earlier
buildings that are representative of different occu-
pational phases of the settlement. Consequently, all
this allows us to argue that Çatalhöyük inhabitants had
some kind of a perception of natural risks with regard
to ground stability and dedicated additional effort and
energy to trying to prevent them.
Last but not least, there is strong evidence of the

use of animal parts with regard to the elaborate pro-
cedures that accompanied the different life cycles of a
building. Special deposits of animal bones at Çatal-
höyük are well known and can be organized according
to their chronological and spatial relationships with
built structures into the following categories: building
deposits, installations, ritual trash, grave goods,
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abandonment deposits, and post retrieval pit deposits
(Russell et al., 2009). The case studies presented here
provide evidence of mainly abandonment and foun-
dation deposits, in which aurochs and cervids play the
most important role. In particular, scapulae, mandibles,
and antler parts are the most frequently selected animal
parts, and their occurrence in studied special deposits is
recurrent. Both modified and unmodified scapulae
were used in abandonment deposits. In the case of
antlers, the beams which are a raw material were
included in deposits within the abandonment process.

CONCLUSION

The study of specific case studies provides evidence of
change through space and time, and as a result, of the
complexity of the Çatalhöyük community. It also
allows us to highlight the role of inherited and nurtured
Neolithic traditions with regard to all phases of build-
ings life cycles. Furthermore, the dilemma of multi-
scale and changing spatial organization constitutes a
major implement of the presented subject. Therefore,
the chapter forms a revised approach to research, in
which buildings and open spaces functioned in a
number of independent, but simultaneously interactive
ways.
In this context, the urge to extend the group of

involved experts and establish a set of new methods
and tools with regard to analysing data of architectural
character should be emphasized. Some of them have
been lately already introduced and implemented
(Forte et al., 2015). Others, which would allow us to
bring the data together in a more coherent way and
proceed with analysis, are still being discussed. At the
same time, further studies could focus on issues of
building structural elements and foundation, location
of the special deposits in relation to architectural
features, inter-wall infills, and uppermost parts of a
building, deformations, and damage of structural
elements as informative of various aspects with regard
to the spatial and social organization of the settlement.
The multidisciplinary architectural research enables

not only thematic interpretations to emerge across tra-
ditionally separate fields but to assemble, compile, and
oppose various data. This kind of collaboration allows
us to significantly advance our understanding of the
complex community that inhabited the settlement of
Çatalhöyük for more than 1,300 years.
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CHAPTER 10

‘Up in Flames’

A Visual Exploration of a Burnt Building at
Çatalhöyük in GIS

JAMES TAYLOR, AMY BOGAARD, TRISTAN CARTER, MICHAEL CHARLES, SCOTT HADDOW,
CHRISTOPHER J. KNÜSEL, CAMILLA MAZZUCATO, JACQUI MULVILLE, CHRISTINA TSORAKI, BURCU

TUNG AND KATHERYN TWISS

INTRODUCTION

This chapter presents the results of a collaborative
spatiotemporal study of a burnt building at the site of
Çatalhöyük, South Central Turkey. The chapter out-
lines and showcases an experimental approach to the
appending of stratigraphic temporal data onto existing
spatial data as an unusual and innovative way to
articulate space in time within the structure of a
Geographic Information System (GIS).
Building 77 (B.77) yielded a unique combination of

scale, complexity, unusual distribution, and good pres-
ervation of archaeological material. Focusing upon this
case study the project has been able to integrate
specialist data relating to the material culture found in
the final burning event, and its earlier occupation
sequence, into a temporally enabled version of an
intra-site GIS. Through the study and analysis of the
material culture in relation to its spatiotemporal
context, we hope to gain some insight into the social
identity of the building’s residents throughout the life
cycle of the structure. We use spatiotemporal anima-
tions to present the results of this collaborative study
as a form of prototype ‘visual biography’, more
dynamic and nuanced than conventional phasing, that
might be used to underpin and illustrate a social nar-
rative of the building.
This chapter will briefly present some of the key

concepts that drive the collaboration relating to the
way we as archaeologists handle the temporality of our
stratigraphic sequences, through the phasing of Harris
Matrices, before giving an introduction to Building
77 itself. It will then outline the methodological
approaches used in the construction of a new type of
spatiotemporal modelling and visualization rooted in
stratigraphic analysis, and present some of the prelimi-
nary outputs of this study. Finally, it will conclude
with a brief evaluation of the work so far and some
indication of the future directions of the Building 77
project.

Temporality beyond phasing

From its conception the purpose of this ongoing
collaborative study has been to explore the potential
of the inherent temporality locked within the stra-
tigraphic sequence of the site of Çatalhöyük. In
particular, the project seeks to move beyond conven-
tional notions of building phase, and ultimately
site-wide levels, commonly used as a temporal unit
of analysis on the site.
Historically, stratigraphic phasing on the site oper-

ates at two levels of temporal granularity: site-wide
and intra-structural. Intra-structural phasing (the
phasing of individual buildings), used to help com-
prehend the complexity of the sequence, can be
problematic at Çatalhöyük because a whole building
sequence is not always easily grouped or correlated at
the stratigraphic level. This is due to various (often
taphonomic) factors which affect the sequence, the
most prolific cause being scouring and remodelling
events within the life cycle of the buildings and
spaces, that often truncate and obscure the critical
correlations between plaster wall surfaces and floors
and internal furniture (elaborated benches, platforms,
wall fixtures, postholes, etc.) required to temporally
phase their development. As such phasing at this level
remains a necessarily flexible and fluid process that
can be classified and defined in a number of ways (see
Hodder et al., 2007: 17–18).
Site-wide levels, originally defined by Mellaart

(1966: 168; 1967: 52) and recently modified and
restructured by Farid and Hodder (Farid, 2014: 97–
129), work at a far coarser resolution. Analytically,
they are geared towards understanding more general
trends and changes in the distribution, style, and tech-
nology of material culture and as such are a robust
interpretative tool. They often become problematic,
however, when scrutinized at a finer stratigraphic
resolution because the way in which buildings are con-
structed and modified is not linear across the
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sequence. Stratigraphically it can often be difficult to
ascertain whether a building is contiguous with its
neighbours, or how it relates temporally to the spaces
and structures that it seals or is overlain by (see discus-
sion in Farid, 2014: 91–97).
More generally, at a conceptual level, phasing and

periodization of the stratigraphic sequence are synthetic
constructs that seek to group or band stratigraphy tem-
porally. Although there has been some academic
discourse upon what constitutes a phase and how to go
about phasing the stratigraphic sequence (Roskams,
2001: 246–53; Hammer, 2002; Carver, 2004; Saunders,
2004), the analytical process that constitutes phasing is
rarely made explicit methodologically. Phases are con-
ventionally defined by a process of detailed examination
of stratigraphic relationships and formation processes,
often in relation to the material culture and environ-
mental evidence which they contextualize. This allows
elements of the matrix to be drawn up and down (both
conceptually and on paper) until they are in phase
and therefore considered to share the same band of
temporality.
Like any site that adopts a rigorous single context

approach to recording, the Çatalhöyük Research
Project stores its stratigraphic data in Harris Matrices
(Harris, 1984; Spence, 1990). Since their conception
and first application to the discipline (Harris, 1975)
the Harris Matrix has been critiqued extensively, and
new methods for presentation and visualization have
been proposed (see, for example, Carver, 1979, 1987,
1990; Dalland, 1984; Lucas, 2001; Roskams, 2001;
Chadwick, 2003; Lucas, 2005). On balance, however,
the basic modus operandi for the construction and
presentation of Harris Matrices has changed very
little in the intervening forty years. For the most part
they remain constructed by hand and presented in
the form of complex schematics, detailing the
relationships between individual stratigraphic units,
making them difficult to read and comprehend
without an intimate knowledge of the sequences they
depict, rooted in the excavation itself; Çatalhöyük is
no exception here.
Phasing of the site is therefore an inferred pro-

cess done essentially in the mind of the principal
interpreter of the stratigraphy. It is an interpretative
negotiation, but which units belong to which phase is
a matter of reasoning on the part of the archaeological
‘stratigrapher’. Conventionally it is something that can
always be illustrated by good phased drawings, but
these do not necessarily illustrate the cognitive process
from which they are derived and, moreover, only
provide a grouped snapshot of temporal observations
about the sequence and the material culture it yields.
One of the principal aims of this investigation has

been to explore whether digital technologies (specifi-
cally the project’s adoption of GIS to handle the vast

amount of spatial data produced by an excavation on
this scale) can harness the complex relational data
stored within the site’s Harris Matrices to help move
beyond conventional approaches to phasing at Çatal-
höyük. The project seeks to visualize a more integrated,
open and dynamic temporality, driven at an atomized
resolution by the relationships between individual stra-
tigraphic units. The aim has been to move beyond
static, phased drawings and abstracted stratigraphic
matrices, towards an integrated spatiotemporal model,
thus exposing temporal inference to a wider audience
for critique and debate.

Building 77

Building 77 is a large burnt structure (approximately
5 × 7 m) situated in the North Area of Çatalhöyük
(House & Yeomans, 2008; House, 2010, 2014;
Eddisford, 2011; Tung, 2012, 2013) (Figures 1–4).
The structure was selected for this study for a

number of reasons:

• Building 77 is an unusually large and ornate
example of a house at Çatalhöyük. The scale of the
building, including the large timbers used in its con-
struction, combined with the outstanding art work,
including ten to twelve hand prints forming a freeze
around the tops of the walls (Figure 5), as well as
other geometric designs on lower layers of plaster
and the presence of ornate room furniture such as an
in situ horned platform in the north eastern corner
and a painted bucranium on the north wall (Figure
6), set it apart as a ‘special’ structure. Ordinarily,
buildings at Çatalhöyük may contain one or two of
these artistic and architectural components, but
rarely all of them. Nevertheless it retains many of
the features that might be expected from a more
‘normal’ structure on the site, such as storage spaces
and bins to the west, platforms with complex burial
sequences to the north and east, niches, and an oven
sequence and various architectural furniture, such as
engaged pillars and niches around the walls (Hodder
& Farid, 2014: 26–27). Building 77, therefore,
presents an opportunity to study a large corpus of
material and architectural data, on a ‘special’ build-
ing, at the same time making a good comparison for
other structures at the site.

In addition to this the structure was burnt at the
end of its ‘use-life’. While by no means unheard of at
Çatalhöyük, this mode of building closure remains
relatively uncommon (see discussion in Hodder &
Farid, 2014: 17–18). Inevitably there are related ques-
tions about the intentionality of the fire that marked
the end of its lifespan (and the sudden deposition of a
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wide variety of material culture that appeared prior to
this event). There has been some debate over the years
regarding the intentionality of ‘structural burning’ on
the site (Mellaart, 1966; Cessford & Near, 2005;
Tringham, 2005: 105; Twiss et al., 2008; Stevanović,
2012; Hodder & Farid, 2014: 17–18). In the case
of Building 77 the physical evidence as to whether
the setting of the fire at the point of closure was a
deliberate act (and therefore by implication a poten-
tially ritual act), or whether it was accidental remains
ambiguous (Harrison, 2008; Harrison et al., 2013).
Burnt structures at Çatalhöyük often display unusual
patterns of deposition of material culture close to the
final point of closure, and have considerable potential
for extraordinary preservation of organic remains not
usually found elsewhere on the site (Hodder & Farid,
2014: 17–18). Building 77 is no exception and the
unusual levels of preservation extend not just to the
material culture found within the structure, but also
to the furniture and fixtures of the building itself
(such as the bucranium and horned platforms). Rich,
in situ assemblages of faunal, obsidian, and ground
stone were apparently placed on the floors and in bins
at some point prior to the inflagration (Figure 7), and

many of the fragile bins themselves and storage struc-
tures survived to waste height (Figure 8).
Given the unusual nature of these depositional

events, it seems likely that the placement of these
assemblages was a deliberate act, or ‘staged perform-
ance’ (as opposed to an accident, or ‘Pompeii moment’).
Either way the motives for their presence in the struc-
ture at the time of burning do not impede the method
and analysis set out below. Combined with the survival
of organic material culture, the structure provides a
good example of a complete assemblage of artefacts and
ecofacts for a study that is fully contextualized within
the stratigraphic sequence of the building.

• Related to this, Building 77 was of further interest
because of the long and particularly rich and
complex burial sequence that was present in the
structure, containing over twenty individuals (again
with unusually high preservation of basketry and
grave inclusions). The combined preservation, com-
plexity, and abundance of these burials has provided
a further uniquely tangible link between the ancient
occupants of the structure (or at least those chosen
for burial in the structure), the material associated

Figure 1. Çatalhöyük site plan, showing the areas of study.
Figure created for the Çatalhöyük Research Project by Camilla Mazzucato.
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with them and the sequence of deposition (repre-
senting the life cycle of the building). This
effectively ‘ticks all the boxes’ required for the study

of complex spatiotemporal questions relating to the
social organization and identity of the structure and
its occupants.

Figure 2. B.77 situated within the North Area at Çatalhöyük.
Figure created for the Çatalhöyük Research Project by Camilla Mazzucato.

130 Assembling Çatalhöyük



• Finally, on a practical level the structure has been
under excavation for five full seasons and excavation
was finally completed in the 2014 field season. It is
currently just entering its post-excavation phase,
which means that active collaboration with all the
specialists is easy to facilitate during the season, since
all team members are assembled on-site and can
potentially be working on material from the building.
With so much material available to study, beyond the
contributors listed in this paper, in the long term this

collaboration will involve representatives from every
key specialty present within the project.

Research objectives of the ‘Up In Flames’
collaboration

Early coordination of the collaborators has meant
that the team has been able to focus on integrating

Figure 3. Plan of B.77 in its final phase, showing the bins and architecture as well as some of the rich artefact assemblages
deposited prior to its final destruction by fire.
Figure created for the Çatalhöyük Research Project by Camilla Mazzucato.

Figure 4. Overview of B.77 (south facing photograph).
Photograph by Jason Quinlan.

Figure 5. Ochre hand prints on the north wall of B.77 (north
facing photograph).
Photograph courtesy of Çatalhöyük Research Project.
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all aspects of the data at an early stage in the
post-excavation process and develop a series of more
complex research questions for the subsequent analysis
of this specific structure. These extend beyond the
broader research agendas that guide and structure
the excavation strategy of the Çatalhöyük Research
Project. The focus here is upon a shift in the approach
towards a more integrated form of post-excavation
analysis, rooted in multi-disciplinary spatiotemporal
study of as many aspects of the available data as is poss-
ible from as early a stage as possible in the research
endeavour, centred upon the key repositories for
spatiotemporal excavation data: the intra-site GIS and
Harris Matrices. By working towards the development
of a transparent, recursive, and integrated synthesis of
stratigraphic records and material remains from the
very outset of the post-excavation process, it is hoped
that the project will be an example of how a temporally
enabled intra-site GIS can inform the interpretative
process and underpin the development of narratives
that are constructed about the building.

The project’s overarching aim was to establish
whether it is possible to develop an effective way of
coding time, using the existing chronological framework
based upon the excavation data (i.e. the stratigraphic
matrix), that can be integrated with, and used to ‘tem-
porally enable’ the spatial data in the intra-site GIS with
the written observations and interpretations of the
material culture and stratigraphic sequence stored in the
project’s suite of databases.

As such the broad objectives of this collaboration
set out…

• …to examine the way in which stratigraphic analysis
of Çatalhöyük can be modified to develop a more
nuanced understanding of the site’s temporality.

• …to construct a spatiotemporally integrated defi-
nition of the stratigraphic unit that can be used
as the building block for a functional spatiotemporal
model of the site, and to use this definition to develop
a method of extracting a functional temporal dataset
from the data subset chosen from the case study.

• …to design and implement a data structure that will
hold this ‘new’ temporal data and integrate it into
the existing spatial dataset using an ‘off-the-shelf’
commercial GIS package, as part of the existing
intra-site GIS

After some initial tests on the viability of this
approach, undertaken as a case study for a comp-
lementary PhD project that has developed the method
(Taylor, in preparation), the whole collaborative team
met and began to set out some broader research ques-
tions to which this spatiotemporally enabled intra-site
GIS might to help to visualize the answers. These
were a series of complex spatiotemporal questions
about the building sequence, its lifecycle, and its
ancient occupants, as given below:

• How does the distribution of the material culture
vary through the lifecycle of the building, particularly

Figure 6. Bucrania and horned bench associated with the
northeast platform of B.77 (northeast facing photograph).
Photograph by Jason Quinlan.

Figure 7. In situ clusters of ‘bone and stone’ on the latest
burnt floors of B.77 (southwest facing photograph).
Photograph by Jason Quinlan.

Figure 8. Well-preserved bin structures surviving to the east
of B.77 (north facing photograph).
Photograph by Jason Quinlan.

132 Assembling Çatalhöyük



when compared to events just prior to building
closure?

• How do various assemblages compare throughout
their distribution across the lifecycle of the building?
For example, where does the material culture come
from, is it always imported, and is it worked/
processed on or off site, all the time?

• What is the relationship between technology and
symbolism in these various material culture classes?

• Are there clear links between the architectural devel-
opment and the material culture included in the
building?

Crucially, the potential remains to design and visu-
alize other multidisciplinary spatiotemporal questions
as more material is studied, more data become avail-
able and analysis continues upon the structure. All of
these questions feed into a bigger picture that ulti-
mately tries to address one key question:

• Can we use this integrated spatiotemporal analytical
method to identify a distinct social identity for the
occupants/users of this house?

Towards a ‘visual narrative’

The Çatalhöyük Research Project has long sought to
experiment with the production of narrative styles as
shown in the literature produced by the current team.
One such interesting approach employed to date has
been Cessford’s: ‘Overall Discussion of Buildings 1 &
5’ (Cessford, 2007: 531–49), which draws upon a
growing disciplinary trend towards a highly synthetic
biographical narrative style for the presentation of
excavation data (see for example Praetzellis, 1998;
Yamin, 1998, 2001; King, 2006; Finch, 2008). Cess-
ford’s piece is a narrative overview, in the biographic
style, of the development sequence of these two
sequential buildings (excavated in the North Area of
the site), designed to complement and enhance the
more conventional technical stratigraphic summary
(which can often be stylistically dry and repetitive). His
overview synthesizes the main excavation phasing of the
buildings by discussing the structures at the ‘feature-
grouped’ level, alongside the associated material culture
and inhumations.1 Cessford’s narrative, therefore, seeks
to eliminate technical ‘clutter’ of the stratigraphic
summary (references to specific stratigraphic units, as
well as abbreviated space and phase acronyms and
numbers, finds numbers, burial numbers, etc.), which
tends to dominate conventional archaeological litera-
ture. This style generates a more clear, more engaging
style of prose, which is still rooted in the observations

and records of those who dug the structures. It can
therefore be seen as complementary to more technical
elements of archaeological report writing.
Elsewhere within the corpus of literature about

Çatalhöyük, moves towards a more biographical
approach to narrative are in reality contextualized
syntheses of multiple datasets framed within a type
of prose based on fairly conventional stratified struc-
tural development of the area under study (Matthews,
2005a, 2005b; Twiss et al., 2008). While these types
of synthesis make an interesting narrative, they are gen-
erally pitched at an academic audience in possession
of some understanding of site depositional processes
and wider techniques of describing archaeological
stratigraphy, often reading as fairly clinical objectifica-
tions of the structures they describe.
One of the interesting ideas mooted as a possible

goal of the Building 77 collaboration is the exploration
of the potential for the temporally enabled intra-site
GIS to serve as an illustrative tool to enrich more con-
ventional synthetic narratives. If so, then is it possible
to generate a specific output that might serve to act as
a tool for a literal visualization of the narrative of a
building: a ‘visual narrative’.

Can the GIS’s inherent ability to integrate data be
harnessed to draw together disparate evidence and data
in a manner that is easier to conceive cognitively? Can
the complex spatiotemporal questions asked by this
study serve to underpin the final narrative structure of
the building, or even give brand new insights to the
multilayered interpretation of the site? Perhaps it might
also be possible to utilize it as a tool to collate various
types of interpretation (illustrations, narrative vignettes,
etc.) within a carefully modelled framework based upon
the correlation and analysis of the core data of the exca-
vation which could either be output as bespoke
animation, or perhaps even embedded within the GIS
itself.

METHODOLOGY

The dataset

All the more recent archaeological interventions at
Çatalhöyük (since the 1990s) have been excavated
using a strict single context recording methodology,
whereby the archaeological sequence is excavated strati-
graphically, and atomized into its separate depositional
and truncation ‘units’ (Cessford & Farid, 2007: 13–17).
From its conception the Çatalhöyük Research Pro-
ject has always embraced the application of computing
technology as a means by which to store, analyse,
and visualize its data (Hodder, 2000: 7). Within the
data structure of the project all observations and

1‘Features’ at Çatalhöyük are a meta-grouping of stratigraphy by structure, func-
tion, or spatial relation; such as for example: a pit and fills, an oven, or platform
structure (Cessford and Farid, 2007: 17).
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interpretations about the material components of the
site are stored in a complex bespoke SQL database,
constructed in Microsoft Access. This database links
the excavators’ written records via the unique

stratigraphic ‘unit number’ to all other data about the
site, including related specialist databases that hold
information about all the samples and material culture
yielded by the excavations (Figure 9).

Figure 9. Çatalhöyük Research Project database and intra-site GIS.
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Similarly, this mode of excavation has generated
a rich and complex spatial dataset. Since 2009 the
spatial data have been digitized and integrated with
the rest of the excavation and specialist site data using
an intra-site GIS, structured in ArcGIS 10.2. Cur-
rently, almost all of the graphic archive is digitized
and integrated within this system, and the last few
seasons have seen a methodological shift towards the
complete digitization of the site, with the introduction
of new tablet-based and 3D recording methodologies
in the field.

As such the project’s digital data can essentially be
divided into a material component (the site excavation
database and specialist databases), and a spatial com-
ponent stored within the intra-site GIS. However,
because the project uses a single context recording
system there is an obvious third temporal component
to the data: the stratigraphic sequence. Harris Matri-
ces are used as a tool for organizing the relational
stratigraphic relationships between archaeological
depositional events and truncations. As such they serve
as the raw data for the core temporal model.

Inferring temporality from the
Harris Matrix

In order to animate the spatial sequence in ArcGIS,
the conventional Harris Matrix was used as a relative
chronological resource. This methodology draws upon

Figure 11. Step 1—Vertical compression of the matrix.

Figure 10. Schematic matrix with phase lines (red) and strati-
graphic correlations (blue).

Figure 12. Step 2—Calibration of the matrix by stratigraphic correlation.
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analytical approaches towards the manipulation of
matrices proposed by Lucas (2001, 2005), rooted in
his critique of their lack of structured temporality
at the unit level. Like Carver (1990: 97) before him,
he notes the Harris Matrix, as a diagrammatic rep-
resentation of the stratigraphic sequence, presents no
‘sense […] of the duration or longevity of a unit, not
only in terms of its formation, but also in terms of its
post-formation “use”’ (Lucas, 2001: 161). Drawing
upon Harris’ recognition that the ‘Harris Matrix can
be lengthened, shortened, or otherwise re-ordered to

give some indication of duration of deposits and inter-
faces’ (Brown & Harris, 1993: 19), Lucas suggests
as a solution a supplementary chart which shows
longevity of the stratigraphic unit, based upon the
‘structured temporality of the matrix to produce a rela-
tive measure, which could be calibrated – much as one
calibrates a traditional phase matrix’ (Lucas, 2001:
162). The method involves deriving basic ‘time-
zones’ from the number of ‘steps’ in the matrix.
He proposed that each unit that has an inception
within a given ‘time-zone’ is reviewed to ‘isolate the

Figure 13. Step 3—Final stratigraphic parse to establish unit lifespan.

Figure 14a. Animation 1—Basic sequence of animation stills visualizing the B.77 depositional sequence.
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latest point at which it could still function’ (Lucas,
2001: 162–5).
Chadwick (2003) draws upon this proposed method

of presenting a deeper unit temporality by suggesting
that the matrix might be used as an ‘interpretative
tool or hermeneutic device’, perhaps displaying the
‘reworking caused by geochemical changes, plant and
animal disturbance and human activities’ (Chadwick,
2003: 109–110). Chadwick argues that such ‘herme-
neutic matrices’ are a ‘dynamic, self critical and
interpretative process’ (Chadwick, 2003: 110), and that
this interpretation is closely linked to the excavator, as a
stratigrapher. These approaches are related to other
concepts of representing stratigraphic temporality, such
as land use diagrams (Hurst et al., 1984; Steane, 1993).
However, they differ, and are more useful to this study,
because of their explicit requirement for setting the
matrix on a grid, based upon the total number of ‘steps’
or stratigraphic events in the matrix.
The method used in this study adopts this con-

cept as its basis for quantifying the relative temporality
of the stratigraphic sequence, and is illustrated in
the following sequence of schematic matrices (see
Figures 10–13), which use a hypothetical matrix as an
example. The original matrix in this sequence of
methodological steps is organized by phase (red lines),
and any horizontal correlations are represented as
coloured unit boxes (grouped by blue arrows)—these
are essentially the ‘same as…’ or ‘identical to…’
relationships that may be observed within the strati-
graphic sequence.

The process of collating temporal data is largely one
of the inferred analyses and reorganization of the
matrix of based upon the following steps:

Step 1: Vertical compression of
the matrix

The stratigraphic matrix for the sequence is com-
pressed vertically and placed upon a ‘temporal grid’.
This process involves the removal of all the vertical
lines within the matrix so that the stratigraphic events
stack on top of each other in order of sequence. The
total number of stacked stratigraphic units forms a
critical line which represents the minimum number of
possible events in this permutation of the sequence (in
this example, seven events, see Figure 11). The com-
pressed matrix can now be set onto a ‘temporal grid’,
and the number at which the stratigraphic unit is set
can be allocated as an arbitrary relative temporal value
for that unit. It is important to note that in this first
parse of the stratigraphic data, the correlations are
now broken and situated at different temporal levels
(again see Figure 11).

Step 2: Calibration of the matrix by
stratigraphic correlation

Next, the matrix is calibrated by extrusion across the
grid according to the observed and functional

Figure 15a. Single still from the animation sequence visualizing the B.77 sequence and symbolized with basic depositional
classification.
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‘horizontal correlations’ in the stratigraphy. The corre-
lates are re-aligned so that they appear ‘in phase’ again
on the temporal grid. The addition of a third green
unit in the example in Figure 12, represents the fact
that as the data are analysed, new correlations are
often identified with each parse of the data (resulting
in this example in the addition of an eighth value in
the overall temporal grid).

Step 3: Final stratigraphic parse to establish
unit lifespan

Finally, the data are parsed again with special atten-
tion being paid to both the stratigraphic and physical
relationships between stratigraphic units in order to
determine a potential relative lifespan across which the
unit could have functioned (Figure 13).
If all units are seen as processes that take some time

to form, then a wall, for example, may potentially take
longer to construct and remain in use for a consider-
ably longer timespan than a burial cut remains open.
Of course, there is a considerable degree of interpret-
ative inference in the act of defining which units
have longer and shorter lifespans. As such individual
stratigraphic unit lifespans are not yet fully represented
in this case study since their construction requires
further analytical work upon the Harris matrix. Their
inclusion in the final study, however, would ultimately
help to clarify issues of contemporaneity and

residuality within stratigraphic sequences. Relative
unit lifespans within the sequence would allow for the
consideration of which stratigraphic units function
alongside others, and for how long.

Step 4: Tabulation of relative stratigraphic
temporal data

At this point a working temporal ‘value’ can be allo-
cated to these stratigraphic units, as a TPQ and TAQ
on the start and end points of the unit lifespan, based
upon their final position upon the underlying grid.
These values can easily be tabulated based upon their
position on the underlying temporal grid. This tabu-
lated temporal data can be easily appended to the
pre-existing spatial data using ArcGIS 10’s in-built
temporal functionality, for animation and integration
with the other digital datasets. The resulting tem-
porally enabled data are an integrated spatiotemporal
data model that allows a more nuanced and dynamic
analysis and visualization of the inherent temporality
of the complex stratigraphic sequences represented by
the houses at Çatalhöyük.

Preliminary outputs

The outputs presented in this section are all groups of
stills from animations of the spatiotemporal sequence

Figure 16a. Single still from animation sequence visualizing B.77 and showing the integration of material culture types.
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of Building 77. All of the spatiotemporal data pro-
duced and visualized by this project are stored in
ArcGIS 10.2.2 The temporal functionality of this soft-
ware facilitates the production of animated sequences,
since when a map is temporally enabled in the soft-
ware’s preferences, by assigning some unit of
temporality (such as date, or in this case stratigraphic
temporal event), a time slider appears which enables
the user to dynamically move through a sequence of
entities which have some temporal value.3 All of the
following animation excerpts are presented for the
purposes of this publication as sequences of frames;
one example frame is presented in a larger format to
demonstrate the detail of the frames. For ease of com-
parison, the diagrams all show the last ten frames of
the Building 77 sequence, which happens to be when
most of the depositional activity takes place prior to
the burning of the structure.

Animation 1: Basic visualization of Building
77 depositional sequence
This first animation represents the most basic output
of the temporally enabled data: a straightforward visu-
alization of the building depositional sequence. The
full animation of this sequence shows the depositional
and truncation sequence of Building 77 built up
through time, with each polygon representing one
recorded stratigraphic ‘unit’ or ‘context’. This output
demonstrates that it is possible to code and tabulate a
relative temporality for archaeological intra-site spatial
data using the Harris Matrix as a source of raw data
(Figure 14a and b).

Animation 2: Visualization of Building 77
sequence symbolized with basic depositional
classification
The second example of these outputs contains no
additional data to the first. Similarly, this second ani-
mated sequence displays no technical methods that
could not be applied to a static a-temporal map within
the GIS. However, the basic configuration of the
intra-site GIS symbology, colour coding based upon
the coarsest level of depositional attributes that are
present within the data structure of that system, can
immediately be seen to present a more complex
picture of the same sequence. In this case,

• Orange polygons are construction events.
• Green polygons are plaster and floors.
• Red outlined polygons are cuts; and Beige their fills.
• Black polygons are clusters of artefacts.
• Blue polygons are activities.

This simple form of symbology coding presents a
clearer, perhaps even more vivid picture of how the
sequence works. This clearly demonstrated how even
the most basic manipulation of standard symbology
within the GIS can be used to lend emphasis or illus-
trate development throughout the stratigraphic
sequence of any attribute stored in the GIS attribute
tables. In this example it is possible to note that as the
animation plays out (from around frame 6) there is a
sudden burst of ‘cluster’ activity in the house just
before the fire. Without any analytical consideration
of the material culture itself it is possible to suggest
that something ‘different’ or ‘special’ is going on here
when compared with the rest of the life history of the
building (Figure 15a and b).4

Animation 3: Visualization of Building 77
showing the integration of material
culture types
This animation builds a little complexity into the
spatiotemporal model by integrating another level
of data with the temporally enabled spatial model of
the first two animations. By joining a table of
faunal data to the basic spatiotemporal model’s attri-
bute table, it is possible to demonstrate the full
integration of the temporally enabled intra-site GIS
not only to the project’s main excavation database, but
also to its specialist databases. This enables the full
incorporation of other material culture into the spatio-
temporal visualizations in order to build a much more
complex and layered picture of the sequence as it
develops.
In this case the animation shows the relative fre-

quency of faunal ecofacts, which might be interpreted
as either having a ‘technological’ or ‘symbolic’ purpose.
These classifications are represented in pie charts
(along with the proportion of things that could be
seen as both, or cannot be classified as either) with the
following visual coding:

• ‘Technological ’ (red ) being tools (scapula and antler,
etc.).

• ‘Symbolic’ (blue) being items which are of limited
technological value, with a tendency to be curated
(aurochs horns and bird claws, etc.).

• Distinct artefacts that could be regarded as ‘either
technological or symbolic’ (green).

• Artefacts that cannot be regarded as any of the
above (grey; generally comprising indistinct or frag-
mentary bone).

2http://www.esri.com/software/arcgis.
3http://resources.arcgis.com/en/help/main/10.2/index.html#//005z0000000p000000
[accessed 09 January 2015].

4‘Clusters’ at Çatalhöyük are a special interpretative class of stratigraphic unit
which groups artefacts (often interpreted as placed deposits, perhaps with ritual
connotations) that are associated in their deposition, but not necessarily with the
deposit matrix that seals or contains them. Common examples include clusters of
faunal remains and ground stone fragments (bone and stone), or obsidian caches
(Cessford and Farid, 2007: 14).
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Once again it is possible to note the ‘explosion’
of items that can be interpreted as symbolic towards
the end of the sequence. This time, however, we
have some indication of how this relates to the other
classifications of similar material culture types that may
have a different functional interpretation. Once again,
the number of types of material and functional data
that can be represented in this type of visualization
is only limited by the data structure and classification
protocols of the project (Figure 16a and b).

Animation 4: Visualization of Building 77
integrating preliminary statistical observations
The flexibility of the data structure and symbolization
within this intra-site GIS means that there are no
limitations on the type of data that can be visualized in
these animations, provided that data can be tabulated
and appended to the basic spatiotemporal dataset. The
visualizations are not constrained to symbolizing
simple categorical data, but can also show numerical
and, potentially, the outputs of statistical analysis.
This version of the animation shows the simplest of

data: density of obsidian distribution through the
sequence (darker orange denotes higher density). Fur-
thermore, in this example layers are also separately
labelled to denote the presence of projectile points,
highlighting the fact that any classes of material
culture that might be of interest can be further layered
into the visualization either as a label or icon.
The point is, however, that there is no constraint

on the complexity of these visualizations provided

the statistical work can be attributed to the basic
stratigraphic unit within the intra-site GIS. The visu-
alization of more complex statistical analysis of
material culture, in particular, employing the temporal
component of the data as a key variable, is one of the
long-term goals of this collaboration (see conclusions
below), and something which has been the subject of
another case study (Figure 17a and b) (Taylor, in
preparation).

Animation 5: Visualization of Building 77
demonstrating more complex integration
of multiple datasets
The last animation in this series aims to highlight the
way in which multiple datasets can be combined to
build increasingly complex visualizations that can be
targeted to focus upon specific research interests. This
animation combines the archaeobotanical data (in
green–again represented as density maps), with corre-
lated information taken from the ground stone
dataset, relating to the presence or absence of grinding
tools, possibly used for the processing of cereals (these
are shown in blue with the addition of a ‘Y’, for ‘Yes’,
label to clarify when the two are present in the same
polygon). The complexity of this kind of visualization
is compound and layered. For example, an obvious
next step here would be to look at the charcoal and
timber evidence and look for correlations with the dis-
tribution of edge tools (i.e. axes, adzes, and chisels).
Some care must be employed in the approach to sym-
bolizing multiple datasets, as it is easy to clutter the

Figure 17a. Single still from animation sequence visualizing B.77 and integrating preliminary statistical observations.
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visualizations. It is also possible to synchronize these
more complex animations, however, and run them
side-by-side (as demonstrated in Figure 18, taken
from another case study: Taylor, in preparation).
Nonetheless, it is important to note, that if the data
are being manipulated and visualized at source, within
the intra-site GIS, then it is of course possible to
stop the animation and access the data behind any
temporal frame by drilling down into the associated
attribute tables (Figure 19a and b).

CONCLUSIONS

The main objectives of this project have been achieved
even at this preliminary level. Methods of strati-
graphic analysis can indeed ‘be modified to develop
a more nuanced understanding of the site’s temporality’,
by using the atomized stratigraphic units as the building
blocks for the spatiotemporal models presented. It has
also been possible to ‘design and implement a data
structure that be integrated into the existing spatial
dataset’ using the ‘off-the-shelf’ commercial GIS
package used to construct Çatalhöyük’s intra-site GIS.
The Building 77 project itself remains a work in pro-

gress and so the outputs presented in this paper must
be treated as preliminary results, requiring further
analysis and development. Ultimately, the project aims
to utilize many more of the structure’s material culture
in its final output (as listed in Table 1).

Nevertheless a cursory review of the integrated and
animated data presented in this case study shows
trends in the sequence of deposition, truncation, and
distribution of material culture within the Building 77
sequence that can begin to be interpreted. One could
even suggest that a ‘story’ or narrative is beginning to
emerge. It is at least obvious that the general pattern
of distribution of material culture within most of the
lifecycle of this structure is relatively ‘low-level’, and
perhaps might even be seen as ‘background noise’; the
pattern of distribution only gets ‘exciting’ just before
the fire is set and when the animation stops, with the
sudden deposition of large amounts of archaeobotani-
cal remains, as well as ground stone and faunal
material.
These results serve as to demonstrate that the visu-

alization of temporally enabled stratigraphic data can
contribute something to a wider understanding of
archaeological depositional sequences, with the poten-
tial to underpin and illustrate rich multidisciplinary
narratives about the depositional sequence and its
relationship to the material culture it yields. There is
considerable scope for the development and refine-
ment of the methods outlined here to produce even
more subtle and complex visualizations. The careful
harvesting of the relative temporality stored within the
raw stratigraphic datasets can, without doubt, be har-
nessed by the power of modern spatiotemporal
software to provide more nuanced and dynamic
alternatives to conventional site phasing.

Figure 19a. Single still from animation sequence visualizing B.77 and demonstrating a more complex integration of multiple
datasets.
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Further work

The Building 77 collaboration will continue through-
out the final phases of the Çatalhöyük Research
Project, working towards a full synthetic publication of
the structure, and which capitalizes on the methods
showcased in this preliminary paper. The goal is to
create a series of complex bespoke animated spatiotem-
poral visualizations that will incorporate complete data
from all of the material culture set found in Building
77. The aim is to move beyond simply describing, or
representing the data as is, by finding ways to categor-
ize and symbolize more complex products of the
analysis of these datasets through time, and address
wider more interpretative issues such as the relationship
between the symbolic and technological, the domestic
and ritual. These visualizations will form the basis for
an exemplar suite of ‘visual narratives’ that tell the story
of the lifecycle of the structure.
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CHAPTER 11

The Nature of Household in the Upper
Levels at Çatalhöyük

Smaller, More Dispersed, and More
Independent Acquisition, Production, and
Consumption Unit

ARKADIUSZ MARCINIAK, ELENI ASOUTI, CHRIS DOHERTY AND ELIZABETH HENTON

INTRODUCTION

Until very recently, the occupation at Çatalhöyük East
was portrayed as relatively homogeneous and unchan-
ging. The domestic structures were built of loam and
clustered in streetless neighbourhoods, which were
separated from each other by alleys and courtyards.
Buildings had a great degree of continuity, being
rebuilt on the same location, with the same proportions
and interior arrangements for up to six building levels.
The results from the excavations of the upper strata

at Çatalhöyük carried out in the Team Poznań (TP)
Area between 2001 and 2008 have revealed a new
picture of the Neolithic community at Çatalhöyük.
The houses were composed of a series of small, cell-
like spaces surrounding a larger central ‘living room’
and lacked symbolic elaboration. Distinctive intra-
mural burials from the preceding period were replaced
by a special burial architecture. A new type of succes-
sion also developed where houses followed each other
less directly in space and time. Numerous smaller sites
in the surrounding area appeared in contrast to few, if
any, in the earlier phases of the site (Marciniak and
Czerniak, 2007, 2012).
These radical changes in the Late Neolithic in the

settlement layout and house architecture appear to
indicate the demise of the previously predominant
social order and the beginning of the new one. They
have been arguably indicative of the emergence of
autonomous households inhabited by the kin-based
family or extended family at the expense of the pre-
ceding communal mode of organization (see Düring
& Marciniak, 2006). However, these claims have not
been studied by other available datasets, used to
extrapolate individual observations upon larger pro-
cesses and have not been satisfactorily justified. This is
mainly due to excessive focus on architecture and
burial practices in the Near Eastern Neolithic.

However, monumental and evocative as they appear to
be, they cannot possibly deliver a firm and solidly
grounded evidence to grasp the character of these
pivotal social developments.
High-resolution bioarchaeological data of different

kinds generated by the archaeological work at the
uppermost levels at Çatalhöyük permit not only tracing
a wide range of changes in different domains of the life
of settlement’s inhabitants during this period but
more importantly critically evaluate and challenge the
hypothesis on the emergence of autonomous house-
hold in this period. In particular, the chapter aims to
discuss these developments in terms of procurement,
production, and consumption of different resources
necessary for the functioning of local community. It
shall investigate strategies for their acquisition, such as
clay for mudbrick production, wood for fuel and tim-
ber, modes of caprine herding, and more general
changes in land use around the site. The changes in
consumption regimes will be investigated by the use of
clay and wood in the house construction. Altogether,
four different datasets and specialisms will be aligned
to address this complicated process. These comprise
the settlement layout, clay, wood charcoal, and animal
bones.

THE LATE NEOLITHIC HOUSE AT ÇATALHÖYÜK

The TP Area is located on the top of the East Mound,
close to where Mellaart in the 1960s had identified the
last phase of tell occupation (Figure 1). The excavation
works carried out in the years 2001–2008 led to the
discovery of four solid houses, one light structure and
one open space. They made up a c. 350 years long
occupational history of the settlement between c. 6300
cal BC and c. 5950 cal BC and before its ultimate
abandonment. The most distinct category of houses
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comprise a large and carefully designed dwelling struc-
ture (B.81, B.62, and 61) (Figure 2). The houses had
similar size, internal layout, and distinctive solid floors
made of white pebbles, which appear only in the final
centuries of the mound occupation. They were con-
structed at the beginning and the end of the TP Area
stratigraphic sequence and separated by a solidly built
house (B.74), light dwelling structure (B.73), and open
space (B.72) (Marciniak et al., 2015).
The results of Bayesian modelling revealed that

most houses in the TP sequence were occupied for
one generation only. This challenges an admittedly

largely speculative estimation of an average, c. 60–70
years long, life of the house. Additionally, rather than
forming sequences of superimposed clusters of dwell-
ing structures, houses in subsequent generations may
have been shifting across the neighbourhood area
(Marciniak et al., 2015). As a result, an empty space
used to emerge where the house was previously stand-
ing. It may have a form of a courtyard or some kind
of open space, sometimes used to perform different
everyday activities, as implied by the presence of
ovens, kilns, hearths, etc. From time to time, it went
out of use becoming a midden. After some time it
may have been rebuilt again. The abandonment did
not longer involve the practice of infilling the house
interior. Both the inbuilt structures and the walls were
either deliberately dismantled or the house got left
unoccupied leading the walls and other in-built
structures either rot and decay or getting some con-
structional elements be re-used elsewhere.
Changes in new space organization, patterns of

architecture and its furnishings, burial practices as well
as chipped stone and pottery manufacture (see Özdöl-
Kutlu et al., 2015) mark the emergence of new social
arrangements. In the Early Neolithic social patterning
appears to be based around neighbourhood commu-
nities constituted on the basis of both co-residence
and economic pooling. Accordingly, the site was
characterized by orderliness including the careful regu-
lation of activities and discard directed by the taboos

Figure 1. TP Area and other excavation areas at Çatalhöyük East.
Figure created for the Çatalhöyük Research Project by Camilla Mazzucato.

Figure 2. B.81 in the TP Area.
Photograph by Jason Quinlan.
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and long-term repetition (Hodder, 2006: 135). These
refer to the use of space in the house, location of
burials, the distribution of ‘art’ and symbolism. The
dominant mode of organization was using collective-
and long-term memories, involving material engage-
ment with the house.
It has been argued that the Late Neolithic marks

an emergence of domestic mode of production and
consumption around the increasingly independent
household as the dominant mode of social organization
(see Düring & Marciniak, 2005; Marciniak, 2013).
The considerably heterogeneous arrangements were
based upon individualized, short-term memory regimes
within a predominantly house-based social structure.
People might have begun referring to specific pasts
of their own houses and genealogies rather than the
generic past of the entire settlement (see Whitehouse &
Hodder, 2010).

METHODS AND MATERIALS

Clay procurement and use

Understanding changes in clay procurement practices
requires a good knowledge of clay availability at Çatal-
höyük throughout its occupation. As the Neolithic
land surface is buried by 2–4 m of later alluvium, a
new programme of sediment coring was undertaken,
combined with an examination of clay exposed in
deep excavations and soil pits dug into irrigation
ditches (Figure 3) (Doherty et al., 2008). This pro-
gramme identified many of the clay extraction pits
around the mound’s periphery. The prime source of

information here is the KOPAL survey, which
established the general archaeo-alluvial sequence at
Çatalhöyük, as part of a study of the wider Çarsa̧mba
fan (Boyer et al., 2006). A survey of all Çatalhöyük’s
clay materials shows that a relatively wide range of clay
types were used (Figure 4). Allowing for natural vari-
ations, there are basically six different materials in play
here; (1) marls and softlimes, (2) backswamp clay,
(3) reddish silty clays and clayey silts, (4) colluvium (5)
gritty calcareous clays, (6) gritty non-calcareous clays
(Doherty, 2013).

Wood and timber procurement and use

Wood charcoal presents one of the most ubiquitous
types of archaeobotanical remains at prehistoric sites.
Intensive and comprehensive sampling of in situ
preserved charcoal, for example, in burnt structures,
was employed in order to provide direct evidence of
procurement, processing, and storage practices from
contexts with minimal post-depositional disturbance.
Due to their derivation from prehistoric firewood
gathering and timber procurement activities, they
provide a high-resolution record of woodland manage-
ment activities during this period. It has also been
used for the studies of fuel selection and use.
The application of charcoal analysis in palaeoen-

vironmental research assumes that the fragmentation
does not affect proportions of large and small frag-
ments for all taxa. It is necessary to control the duration
of human activities associated with fuel consumption
as well as take the context of deposition under con-
sideration. In general, to make archaeological charcoal

Figure 3. Clay use. Matching raw materials and the landscape.
Figure created for the Çatalhöyük Research Project by Chris Doherty and Kathryn Killackey.
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assemblage suitable for the study of timber and fuel
procurement and use, it is required charcoal deposits
be accumulated over a prolonged period of time, be
primarily the result of fuel burning activities and
contain sufficient quantities of wood charcoal to
secure statistically reliable results (Asouti & Austin,
2005: 3).

Herding practices

Modes of caprine herding were evidenced through
oxygen isotope and dental microwear analyses (Henton,
in press). These comprise management of the birth
season, the seasonal herding mobility pattern, and
the arrangements for feeding shortly before slaughter
(Henton, 2013).
Analysis of oxygen isotopes in sequential intra-

tooth enamel samples provides the necessary resol-
ution to identify the seasonality of a yearly cycle in
juvenile caprines (Fricke et al., 1998) (Figure 5).
In the same tooth, grass-rich and soft browse-rich
diets in the weeks before death can be distinguished,
through dental microwear on the occlusal surface of
the same tooth (Mainland, 1998) (Figure 6).
Using modern local baselines from both wild and

traditionally raised domestic sheep, the environmental
conditions represented by the datasets are modelled
by analogy (Henton, 2012). Specifically, the oxygen

isotope ratios are related, through published data
(IAEA/WMO, 2006) to local seasonal and altitudinal
temperature and precipitation level (Table 1), the
unfolding sequence of seasonal values on the oxygen
isotope curve constructed from the sequential enamel
samples are related, using modern sheep with known
birth histories, to birth season (Figure 7). Finally the
dental microwear is related through both published
(Mainland, 1998; Rivals & Deniaux, 2003, 2005;
Solounias et al., 2000) and local modern examples, to
seasonal vegetation in the region (Table 2).

RESULTS AND INTERPRETATION

Procurement of clay resources

Çatalhöyük is located on the Çarsa̧mba alluvial fan
formed by the eponymous river as it enters the Konya
plain from its southern fringes. It is a former lake bed
with very little available stone, and clay was used on a
large scale. Two main clay sources were available at
Çatalhöyük throughout the Neolithic: those of the
former Pleistocene Lake Konya, and the Holocene
alluvial clays of the Çarsa̧mba and May rivers, which
flowed across this former lake bed.
The Early Neolithic landscape was made of much

smaller streams connecting a series of shallow pools
(Figure 8). It presented the dark-coloured Holocene

Figure 4. Clay use at Çatalhöyük. Matching artefacts and raw materials.
Figure created for the Çatalhöyük Research Project by Chris Doherty and Kathryn Killackey.
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alluvial clays and the underlying Pleistocene white
marls, both of which were heavily used for construction
in this period. Progressive extraction of these clays
resulted in a zone of depletion around the periphery
of the mounds, which had two consequences: (1) it
exposed lager areas of the clays and sandier sediment
that were inter-bedded with the marl, which began to
be used for mudbrick-making and (2) the resulting
extraction pits began to accumulate the colluvial

sediments that formed increasingly as the mound grew
in height and extent, and which were to become the
dominant mudbrick raw materials of Çatalhöyük.
Drying in the Late Neolithic saw the formalization of
streams into a larger channel (the early Çarsa̧mba),
with fewer pools (Figure 9) (Doherty, 2013).
Table 3 shows how the Late Neolithic TP levels

compare with the early and middle occupation
phases for the three principal uses of clay in the

Figure 6. Sheep tooth occlusal surface (×8 resolution) showing area of dental microwear studied with examples of diet-generated
striations and pits (×500 resolution).

Figure 5. Diagram of sheep second mandibular molar showing how sequential enamel sampling can provide a 12-month time
capsule of isotopic data.
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site: mudbricks, plaster, and pottery. Mudbricks in TP
continue the earlier trend of using colluvial clays. The
period does not mark a real change as colluvium was
increasingly the only immediately available mudbrick
clay. It was represented both by an apron of fine
deposits spreading out from the mound’s periphery,
and by abandoned buildings whose mudbricks could
be recycled in situ (perhaps by soaking in small pits
next to the source buildings).
In contrast, a change in the use of plaster materials

does show a change in preference, as this is not related
to decreasing raw material availability. Thick white
marl plasters were used in the early levels, and were
replaced by multiple thin layers of very white soft lime-
based plasters in mid-occupation (Hodder, 2006). Both
high purity white plaster materials were extensively to
enhance houses, and would have taken careful collec-
tion, with the soft lime requiring a 10-km round trip.
But by the later levels, such high brightness materials,
while still being used, did not seem to have the same
importance.

Procurement of wood resources

The anthracological record dating from the late
8th millennium cal BC indicates the presence of
diverse Juniperus-Quercus-Pistacia-Rosaceae-Maloideae

semi-arid woodlands on the lower upland zone and
the hills surrounding the Konya plain (Figure 10).
The regular presence of Celtis (hackberry) fruit stones
and charcoal at the sampled aceramic levels at Çatal-
höyük and the abundance of Ulmus charcoal during
all sampled phases at Çatalhöyük also suggest that
Ulmaceae, alongside Salicaceae and Fraxinus, formed a
significant component of (presently all but extinct)
riparian and wet woodland habitats.
The transition to the ceramic Neolithic anthracolo-

gical dataset shows that deciduous oak charcoal values
rose dramatically at the end of the 8th millennium cal
BC (Figure 11). This increase continued until around
the middle of the 7th millennium cal BC, when oak
gave way to juniper as the dominant charcoal taxon,
while by the end of the 7th millennium juniper also
declined to be substituted by elm and Salicaceae. At
first sight this pattern would appear to suggest a shift
from oak to juniper wood that could be attributed
to increasing aridity and/or human impacts on the
availability of oaks in Neolithic woodland vegetation.
However, a consideration of the changing patterns
of timber and fuel use at Çatalhöyük during the 7th
millennium cal BC furnishes important insights on
the factors that determined fuel and timber species
selection through time, affecting taxon representation
both in the anthracological assemblage and in the
Neolithic vegetation catchments.

Table 1. The modelled use of oxygen isotope values in sheep teeth in identifying herding location during the first year of life

Shape of
curve

Summer δ18O values Range in
δ18O values

Associated conditions
of ingested water

Modelled interpretation of herding

Sinusoidal Within or above modelled
inter-annual variability

±6‰ Cold, wet winters Sheep raised year-round near settlement

Hot, exposed, arid
summers

Marl steppe, alluvial fan, sand-ridges

Sinusoidal Below inter-annual
variability

<6‰ Both winters and
summers less extreme

Sheep raised year-round in perennial stream valleys,
cutting through terraces and lower hill-slopes

Flat,
undulating

Below inter-annual
variability

<6‰ Summer signature
greatly reduced

Vertical transhumance to higher hill-slopes in summer
or Pasturing near springs fed by averaged ground-water

Figure 7. Oxygen isotope curves constructed from sequential samples taken from second mandibular molars of modern sheep born
in March and in May.
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Table 2. Modelled use of dental microwear analysis in the interpretation of archaeological domestic sheep diets just before death

Pit % <35% indicate diets of mature grasses and cereals

High all-feature numbers indicate diets of mature winter pasture, or wetland edge grasses or reeds, where wet soil is also ingested

Low all-feature numbers indicate diets of dry grass pastures or stubble, and fodder of hay or cereal chaff

Pit % >35% indicate diets on soft, leafy browse, or new growth of grasses and weeds

High all-feature numbers indicate diets of new, soft growth of grass, reeds, or weeds where wet soil is also ingested

Low all-feature numbers indicate diets of soft leafy browse, either as fodder of clean weeds or legume straw, or from trees and shrubs

Figure 8. Modelling the Çatalhöyük landscape topography in the Early Neolithic.
Figure created for the Çatalhöyük Research Project by Chris Doherty and Kathryn Killackey.

Figure 9. Modelling the Çatalhöyük landscape topography in the Late Neolithic.
Figure created for the Çatalhöyük Research Project by Chris Doherty and Kathryn Killackey.

Table 3. Uses of clay for mudbrick, plaster, and pottery production at Çatalhöyük

Early occupational sequence Middle occupational sequence Late occupational sequence

Mudbrick Dark alluvial clays Deeper clays; colluvium Colluvium

Plaster White marl Marl and softlime Mainly non-white marl

Pottery Local clay, few fabrics Dominated by non-local clays Increasing return to local clays and greater fabrics variation
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During the later phases of the site (post-6500 cal
BC) it is possible that fewer yet larger oak trunks
from old-growth trees were harvested, while more
and smaller diameter juniper trunks were used. This
resulted in the increasing frequencies of juniper char-
coals in the anthracological assemblages, indicating
the regular pollarding of juniper trees (a practice
attested presently in the vicinity of villages on the
Taurus foothills) and/or the thinning of juniper
stands in past vegetation (Figure 12). When both oak

and juniper charcoal values finally regress during
the latest phases of Neolithic habitation in the TP
Area towards the end of 7th millennium cal BC,
this is unlikely to be the result of the disappearance
of these taxa from the lower upland zone; as this is
the period corresponding to the first AP peak in the
Eski Acigöl pollen record (Roberts et al., 2001;
Woldring and Bottema, 2001/02). This is unrelated
to climate-induced changes in woodland composition
and species availability and can only be explained by

Figure 10. Vegetation zones in the Konya Plain.
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changes in the fuel and firewood economy of the site
(Asouti & Hather, 2001). Their abrupt reduction
in the charcoal sequence may represent instead the
switch of wood gathering activities from the surround-
ing uplands to the locally available riparian vegetation
that was probably intensively managed through the
lifetime of the site. This is also suggested by the nar-
rower range of riparian taxa present in the TP charcoal
samples including Salicaceae, ash wood, elm, and (with
lower frequencies compared to earlier periods) hack-
berry too.

Herding strategies

A summary of the dental isotope and microwear results
are presented in Table 4. Animal production, based
mainly on domestic sheep with a few goats, would have
followed a seasonal cycle, demanding time for herding
flocks and providing fodder (Henton, 2013). Local to

Çatalhöyük, wild sheep, now confined to the Bozdağ
Reserve, follow a seasonal cycle of birth and movement
to optimal pasture or shelter locations that is in syn-
chrony with natural resources (Kaya et al., 2004). Any
deviation from this pattern in domestic herds would
be controlled by their herders, and might be due to
climate-led resource changes, or to changes in econ-
omic practices or in social mores (Table 5).

Birth season
Interpretation of the oxygen isotope data suggests
that the Late Neolithic is characterized by a shift
to the early birth season in March (Figure 13). This
was the second attempt to introduce this important
herding strategy; while an early attempt to change the
birth season failed or was rejected, the second attempt
in the Late Neolithic was successful.
Local wild sheep have late May births (Kaya et al.,

2004) which are in synchrony with optimal grass-rich

Figure 11. Frequency of charcoal values of different wood species in the Early Neolithic.
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resources providing the necessary high nutritional plane
for successful breeding (Hofmann, 1989: 445–8). This
means that the introduced changes that advanced
birthing earlier would take the breeding herds out of
synchrony with resources. However, an early March
birth season is more convenient for mixed farmers so
that young lambs are old enough to be moved away
before they might damage growing crops and is the
preferred practice in mixed farms today (N. Kayan &
M. Sivas,̧ pers. comm., July 2007). This suggests that
at the end of the mound occupation in the Late Neo-
lithic, ample supplementary fodder resources were
available to overcome losses arising from breaking
natural resource synchrony.

Fallow herding location
The oxygen isotopic data suggest that most caprines
were not experiencing the benign conditions to be
found at higher elevations but were exposed to the high
summer typical of the lower elevations on the plains
and the alluvial fan (Figure 14). Whereas the wild
sheep move uphill in summer, it would appear that
the herders were keeping their flocks lower down, prob-
ably near the settlement on the outskirts of the arable
fields, as happens in the nearby farming villages today.
This again suggests a commitment to integrated

arable economy. In addition, by maintaining herds
relatively close to the settlement it would have been

possible to schedule in less skilled family members
such as children, or those only available for short work
periods such as older family members or women with
babies (Grayzel, 1990: 49).

Pre-slaughter diet
The microwear evidence (Figure 15) shows that there
was a remarkable change in final diet over time, from
a reliance on dirty grass-rich resources such as are
found in winter pasture, to an increased reliance on
grass-rich foods that were cleaner such as are found
in summer pastures, cereal stubble, or in hay fodder.
Then, in the final centuries of the mound occupation,
the evidence shows a move to the novel dependence
on soft, clean foods such as are found in tree leaves or
pulse plants given as fodder.
The earlier shift from dirty to dry fibrous food has

three possible interpretations: (1) a shift from winter
slaughter to summer slaughter, (2) increasing climate
aridity where winter pastures were dryer, and (3) the
introduction of hay or straw fodder. The increase in
soft food in upper levels implies the use of fodder
whatever the slaughter season. This could be legume
straw, dry weeds, or dry tree leaves. At this time,
cattle herding was a relatively new introduction to the
farming economy (Russell et al., 2013). Cattle need
more reliable high-quality grass availability than

Figure 12. Frequency of charcoal values of different wood species at the end of the Early and in the Late Neolithic.

Table 4. Summary of dental isotope and microwear results

Summary of TP results (Çatalhöyük South Area)

Birth season Early spring Mid-spring Late spring

40% (18) 0% (23) 60% (59)

Movement during the first year Summer uphill or by springs Year-round sheltered, watered locations Alluvial fan, steppe, terraces

10% (11) 20% (8) 70% (81)

Diet before slaughter Dry weeds, legume straw Clean grass, hay, chaff, stubble Dirty grass, reeds, sedges

36% (23) 55% (31) 9% (46)
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caprines, providing an additional explanation for the
increasing reliance on fodder for the caprines.
In summary, the evidence suggests that in the Late

Neolithic caprine herds were not being moved away
from the settlement seasonally. They were kept rela-
tively close, but now the breeding season was adjusted
to accommodate the scheduling between arable and
pastoral demands. To meet the shortfall in food
resources that this incurred, the evidence shows that

the use of fodder, probably provided by arable waste,
was introduced.

Clay and wood use

Mudbrick was a major house construction material.
It required quarrying of clay, mixing with temper (in
the early levels), and a long-drying period. Any time

Table 5. Two models of herd resource requirements associated with the breeding cycle, product goals, and labour demands

March April May June July August September October November December January February

X years pass

Breeding Late gestation
period

Birth Early lamb
growth and
sucking

Later lamb growth,
less sucking, and
weaning

Rutting Mating Early gestation
period

Feeding Spring grass Young grass Dry grass, least food Autumn grass
re-growth

Winter grass, less food

Movement Family herds in
sheltered parts of lower
slopes, male herds
further uphill

Movement
of all herds
parts further
uphill to
cooler
locations

Remain uphill All herd parts return
to lower locations and
form one group

Herds split again
but stay in lower
more sheltered
locations

Condition In ewes, good condition necessary for
foetal growth, milk production. In
lambs, good condition necessary to
survive poor weather

Conditions at its
poorest, encouraging
weaning. Less food
prevents over-heating

Ewes and rams need to be in
good condition for rutting and
maximum fertility

Condition poor, but
maintained by spells
of grass re-growth

A. Bozdağ wild sheep

Breeding Birth Early lamb
growth and
sucking

Later lamb growth, less sucking
and weaning

Rutting, mating
conditions

Mating Early
gestation
period

Late gestation
period

X years pass

Breeding
herds

Early field-edge
weeds might be
convenient to
protect lambing
closely. If so,
nutritious fodder
supplement needed

Could be moved to pasture. If no
uphill movement, young grass
withers early, field-edge weeds
finished, crops stubble later. Poor
condition begins early

Nutritious fodder
needed, crop stubble
less nutritious.
Water to offset
over-eating
and-heating

After mating could be
returned to pastures
with autumn grass
re-growth

In byres or folds
when cold,
nutritious fodder
needed for ewes

Fallow
herds

Could be moved
away from growing
crops onto good
spring pasture

Graze on poor crop
stubble or pasture.
Poor condition
continues

Autumn
growth grass
on pasture

In byres or folds when cold, or
deep snow. In good weather
grazed on poor pasture

C. Modelled domestic sheep herd bred primarily for meat and born in early spring

Figure 13. Chart showing temporal trends in the birth month
of TP and South Area sheep, based on modelled oxygen isotope
evidence.

Figure 14. Chart showing temporal trends in the first year
movement of TP and South Area sheep, based on modelled
oxygen isotope evidence.
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through the warmer season would have been suitable
for such activities, although spring seems most likely.
Buildings were made of mudbrick and earthen plaster,
with walls and specific floor areas finished with white
calcareous clays (marls) and soft lime. The large
volume of the building materials requires that they
would have been sourced very close to the site.
The Late Neolithic from the TP Area sees the

abandonment of this practice of using white marls to
demarcate burials, such as those under the northern
floor platforms of classical Çatalhöyük houses. The
incised panel above burial 327 (Figure 16) uses just
ordinary impure marl of the type ubiquitously used as
general fill at all levels of the East Mound. This
is despite the continued availability of white marls
nearby. Further, no evidence for the use of soft lime
plaster has yet been found in the later levels, implying
that it was no longer thought sufficiently important to
collect this material from areas 5 km to the west.

It is not that less effort went into enhancing later
buildings but that fixed ways of doing so were aban-
doned in favour of greater individual expression. A
new tradition is the pebble-inlaid floors found in a
few of the TP houses. Pebbles of up to 3 cm are
mostly of limestone, and would have been intentionally
picked from the mixed pebble sources of the Çarsa̧mba-
May alluvial system. Pebbles of this size have not yet
turned up in any of the fifty-plus cores and sections
made to date, and indeed would not be expected this
far out into the Konya plain. The implication is that a
special effort had to be made to source these pebbles,
probably from where the Çarsa̧mba enters the Konya
Plain (around Cumra today).
Similarly there are changes in pottery in the later

levels that reflect a departure from the relatively fixed
pattern of clay use of the previous levels. Early pottery
was made of local clay but was largely replaced
in the middle levels by wares whose mineralogical
composition shows them to have been made in the
volcanic areas, between Beysȩhir–Konya and the upper
Çarsa̧mba (Doherty and Tarkan, 2013). These are
likely to have been technologically much better suited
to cooking than were the local fabrics, although
non-functional reasons may equally have been influen-
tial in their adoption. Whatever the reason, these
non-local mineral-gritted fabrics became dominant
throughout the middle levels, but this dominance
began to wane in the later levels. While still the
main fabric type, the Late Neolithic pottery at
Çatalhöyük becomes more variable in composition,
pointing to a period of renewed experimentation with
local clays.
Due to the absence of burnt structures from the

earlier part of the Neolithic sequence at Çatalhöyük,
it is not possible to determine accurately the specifics
of timber choice and use (e.g. timber size, manner of
timber preparation, choice of species). However, a
more diverse woody flora was utilized as fuel, includ-
ing (from the beginning of the ceramic Neolithic
period) a significant component of oak wood that was
also used as timber.
In contrast, the Late Neolithic phases preserve

in situ evidence of burnt timber use. From the exam-
ination of the timber fittings of a number of burnt
buildings, it has been ascertained that timber use was
highly structured (see Asouti, 2013). Vertical juniper
posts were used for fittings that might have served
some symbolic and/or decorative purpose lacking an
obvious structural function. They were often plastered
over and set against the walls, but did not extend all
the way to the roof and were not high and large
enough to support a second storey. The diameter of
the in situ preserved juniper posts was also consider-
ably smaller than that of oak burnt timbers. Yet, the
durability of juniper wood obviously played a role in

Figure 15. Chart showing temporal trends in the final dietary
regime of TP and South Area sheep, based on modelled dental
microwear evidence.

Figure 16. The incised panel above burial 327 in TP Area.
Photograph by Andrzej Leszczewicz.
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its selection as roof timber instead of oaks or locally
available taxa such as the Salicaceae or the Ulmaceae.
At the same time, the study of burnt timber fittings
from Building 77 has shown that very large (�1 m in
diameter) longitudinally split oak trunks might have
been preferred for vertical posts that had some struc-
tural function (see also Taylor et al. 2015). Modern
comparisons with oak trees sourced in the Çarsa̧mba
catchment suggest that such large trees could have
grown to a height of 15–20 m, while the shaping of
the preserved archaeological timbers has also indicated
that a single trunk of this size appropriately split could
have provided all the vertical oak posts required for
Building 77 (Asouti, 2013).
A shift in the narrower range of riparian taxa in

the Late Neolithic was accompanied by culturally
determined changes in architectural practices and
construction techniques which, unrelated to wood
availability, were less timber-dependent compared to
earlier periods (Asouti, 2013).

FINAL REMARKS

High-resolution archaeological and bioarchaeological
data permit tracing changes in procurement, pro-
duction, and consumption strategies of the Çatalhöyük
inhabitants in the final centuries of its occupation.
Charcoal studies revealed that it is only at the end
of the 7th millennium cal BC that we can talk about
full-scale management pattern, in terms of territory
definition, allocation of land use rights, and the closing
down of previous, spatially extensive subsistence
procurement systems. The charcoal data suggest that
the catchment of wood extraction activities shrank
through time, eventually becoming strictly localized
on the riparian habitats that were closest to the site.
Landscape change (e.g. continuous rising of the allu-
vial plain or even colluvial deposition) might have
been a contributing factor, but does not appear (every-
thing else considered) to be the driving force behind
this shift at any particular stage of the lifetime of
the site.
Assuming that distant procurement of oak and

juniper timber was by logistical necessity a communal
undertaking, there are thus grounds to suggest that
this was probably less of a need towards the end of
the Neolithic habitation on the East Mound. House-
holds could undertake these tasks independently. This
may corroborate a shift away from broadly defined
kin- or clan-based systems to a pattern focusing on
the household sensu stricto, and this shift sees all the
activities tied in finally with arable production needs
and requirements. Moreover, riparian woodlands had
been converted by then (at least wood-wise) into com-
pletely managed, distinctly anthropogenic habitats.

As implied by the study of oxygen isotope analysis
and dental microwear, there was a high degree of
arable/pastoral integration and dependence emerging
in the Late Neolithic. It indicates high labour costs to
control the breeding cycle, to move fallow herd-parts
and breeding herd-parts between pastures, and to
cut and dry fodder necessary for slaughter herds. It
is argued that a more fragmented household-based
society would have allowed more flexibility and inte-
gration in labour scheduling. It is where Çatalhöyük
occupants find the confidence to deal with depen-
dency and labour costs. Further, these herding
practices imply a commitment to the local area; one
where clay pits, riverine wood and timber extraction,
and arable farming all combine to confirm a sense of
territorial ownership.
It is worth stressing that none of the changes

observed in the charcoal, clay, and oxygen isotope
record can be directly associated with (assumed)
climate impacts on Neolithic woodland vegetation.
The recognized changes in the procurement, pro-

duction, and consumption pattern provide a valuable
insight into the nature of a major change in the course
of the Neolithic involving a shift from some kind of
communal organization (house society, neighbourhood
community) requiring collective labour to more auto-
nomous house units performing individualized and
diverse activities. The life in the Early Neolithic was
concentrated in and around clusters of elaborated
houses that were set to establish historical and ritual
ties. These large groupings organized acquisition,
production, and possibly consumption. This typically
Neolithic system came to an end sometime after the
middle of the 7th millennium cal BC and became
gradually replaced by smaller, more dispersed, more
independent, and more self-sufficient houses (see also
Marciniak, 2015). They initially developed as an intrin-
sic component of the Early Neolithic neighbourhood
system and eventually contributed to their demise.
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CHAPTER 12

The People and Their Landscape(s)

Changing Mobility Patterns at Neolithic
Çatalhöyük

JOSHUA W. SADVARI, MICHAEL CHARLES, CHRISTOPHER B. RUFF, TRISTAN CARTER, MILENA VASIĆ,
CLARK SPENCER LARSEN, DANIELLA E. BAR-YOSEF MAYER AND CHRIS DOHERTY

INTRODUCTION

The Neolithic is a pivotal and dynamic period of
Near Eastern prehistory, being marked by changes in
the ways that human beings interacted with their
environments and with one another. The leading
developments included a series of interlinked changes,
especially the domestication of plants and animals and
subsequent intensification of agricultural practices,
increased sedentism, population growth and aggrega-
tion, greater entanglement with and dependence upon
material resources, and increased emphasis on ritual
and symbolic behaviours (e.g. Bar-Yosef & Meadow,
1995; Banning, 1998; Cauvin, 2000; Kuijt, 2000;
Simmons, 2007). While each of these aspects has
received thorough treatment through archaeological
analysis, the processes underlying increased sedentism
have been a particular focus of the study. This is due,
in large part, to other dramatic changes associated
with and possibly precipitated by reduced mobility,
including changes in subsistence strategies, storage
practices, trade, demographic structure, sexual division
of labour, sociopolitical differentiation, and notions of
material wealth, privacy, ownership, co-operation, and
competition (Kelly, 1992 and references therein).
Bioarchaeologists, in their analyses of human skeletal

remains from archaeological settings, have devoted a
great deal of attention to explaining examples of
reduced mobility among populations in transition—
especially the foraging-to-farming transition—because
of the largely negative consequences that increased
sedentism and population aggregation brought about
for human health (Larsen, 2015 and references
therein). Through these studies, much has been learned
about the general trend of reduced mobility that
accompanies the transition from foraging to farming in
various places and times. However, less attention has
been paid to the factors affecting changing mobility
patterns within established farming communities (cf.
Larsen & Ruff, 1994; Ruff & Larsen, 2001).

The lengthy occupation, detailed stratigraphy and
contextual data, and large assemblage of human
remains at Çatalhöyük provide an opportunity to
evaluate temporal changes in mobility patterns within
a farming community in a way that is difficult or
impossible in many other archaeological settings
worldwide. In the present analysis, mobility at Çatal-
höyük will be analysed at two different scales, first in a
broader temporal and geographic context, via compari-
son with skeletal series spanning the European Upper
Paleolithic to the Bronze Age, and second through
the local chronology of the site, to capitalize on the
unique opportunity provided at Çatalhöyük and dis-
cussed above. While we predict that the first scale of
analysis will reveal Çatalhöyük to be a relatively seden-
tary population, it is important to recall the words of
Robert Kelly (1992: 60) when considering the second
scale of analysis, namely that, ‘No society is sedentary
[…] – people simply move in different ways’.

THE LANDSCAPE OF ÇATALHÖYÜK

Mobility patterns are greatly influenced by the
relationship shared between people and their land-
scapes—regional, local, physical, and social. Through
this relationship, people shape their landscapes, and
landscapes, in turn, shape their people. Çatalhöyük is
no different in this regard, and before moving into the
analyses discussed in the previous section, it is impor-
tant to consider what is currently known about the
landscape within which the site was located.
The landscape reconstruction that emerged during

the first phase of the Çatalhöyük Research Project
painted a picture of a dynamic, if predictable, environ-
ment characterized by continuous seasonally flooded
wetlands throughout the site’s Neolithic occupation
(Roberts et al., 1996, 2007; Rosen & Roberts 2005;
Roberts & Rosen, 2009). Under this model, Çatal-
höyük is described as having been founded upon a
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raised marl hummock next to a branch of the Çarsa̧mba
River, such that its location on a topographic ‘high’ in
the landscape set it above the areas most at risk of flood
inundation (Rosen & Roberts, 2005; Roberts & Rosen,
2009). Nevertheless, the existence of a large population
centre in an undulating landscape of marshy flood
basins, raised marl hummocks, and heavy seasonal
flooding has major implications for the nature of habi-
tation and land use at the site, as well as the mobility
patterns of its residents (Charles et al., 2014).
Roberts & Rosen (2009) outline a model character-

ized by high logistical, and even residential, mobility
in the course of seasonally regulated activity regimes.
The spring flood would have left most of the lower-
lying landscape around Çatalhöyük inundated, spur-
ring a fission of the population throughout the spring
and summer seasons. Through this fission, different
segments of the population would have been respon-
sible for different activities related to food and resource
procurement, such as harvesting of autumn-sown
dryland crops, sheep/goat herding, and collection of
timber, obsidian, and other raw materials (Rosen &
Roberts, 2005; Roberts & Rosen, 2009). This model
has informed broader interpretations of Çatalhöyük as
a community that must have pursued cultivation and
herding as largely separate activities across the land-
scape, both at a substantial distance from the site, and
in which at least some segments of the population were
highly mobile (Charles et al., 2014).
Through the integrated analysis of multiple lines of

evidence carried out during the most recent phase of
the Çatalhöyük Research Project (Charles et al.,
2014), a new reconstruction of landscape and tasks-
cape has emerged that challenges the model outlined
by Roberts & Rosen (2009). Whereas the earlier land-
scape reconstruction (Rosen & Roberts, 2005; Roberts
& Rosen, 2009) suggested that Çatalhöyük was
located on a raised marl hummock, a review of the
known elevations of the local marl surface has shown
that Çatalhöyük actually occupied a relatively low-
lying area, despite the availability of higher ground
immediately to the north and south of the site
(Doherty, 2013; Charles et al., 2014), a finding that
goes against the idea that site location was predicated
upon reducing risks associated with seasonal flooding.
Strontium isotope analyses of modern plants and

macrobotanical remains from Building 52 indicate that
distant (c. 13 km) limestone terraces were not included
among the areas of plant cultivation (Bogaard et al.,
2014), in contrast to earlier interpretations that ident-
ified these areas as the primary location of agricultural
production (Roberts & Rosen, 2009). Furthermore,
examination of the weed taxa in the Çatalhöyük assem-
blage suggests that plants were cultivated under
conditions ranging from dry to moderately wet (Charles
et al., 2014). Rather than suggesting that the activity

regimes of Çatalhöyük’s inhabitants were largely deter-
mined by the pressures of seasonal flooding (Rosen &
Roberts, 2005; Roberts & Rosen, 2009), the macrobo-
tanical evidence suggests that the people of Çatalhöyük
successfully managed the challenges of variable soil
drainage and were able to cultivate crops closer to the
site than was previously thought possible (Charles et al.,
2014).
Oxygen and strontium isotope analyses of sheep

tooth specimens (Henton, 2013; Bogaard et al., 2014)
indicate that the vast majority of caprine herding
occurred year-round at lower elevations on the local
alluvium or on the surrounding marl plain near the
site, in contrast to earlier interpretations that herds
were moved to drier locations farther afield for pastur-
ing during the spring flooding season (Roberts &
Rosen, 2009). Thus, results from both the macrobota-
nical and faunal assemblages suggest that Çatalhöyük
was situated at an advantageous location on the Konya
Plain that accommodated long-lived cultivation plots
as well as a range of possible pasturing locations for
caprine herds (Charles et al., 2014). Rather than
requiring seasonal fissioning of the site’s population,
with different groups carrying out different tasks in
different locations away from the site, Charles et al.
(2014: 89) argue that Çatalhöyük ‘represents a suc-
cessful embedding of the relatively new “sheep + crop”
farming package into a landscape with diverse foraging
options’. The implications for human mobility, at least
in relation to subsistence practices, are quite different
under this new model of landscape use, as the roughly
‘concentric’ taskscapes outlined by Charles et al.
(2014) would likely have been accomplished with a
lower degree of logistical mobility, and certainly a
lower degree of residential mobility, than the disparate
and distant activity regimes associated with the model
constructed by Roberts & Rosen (2009).

INFERRING MOBILITY AT ÇATALHÖYÜK: THE

BIOARCHAEOLOGICAL EVIDENCE

The most direct way to measure the degree of mobility
among past populations is via the remains of the
humans who once lived as members of those popu-
lations. Interpreting the results of these analyses within
the broader context of the archaeological record can
provide a more complete picture of human behaviour
and human–landscape interactions in the past. Bone is
a living tissue that is highly responsive to physical stres-
ses, adapting to those stresses in ways that reflect an
individual’s exposure to various mechanical forces, such
as those encountered through walking or running (Ruff
et al., 2006a; Ruff, 2008; Larsen, 2015). Bioarchaeolo-
gical analysis of human long bones (e.g. the femur) can
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provide insight into relative degrees of mobility
between distinct populations and changing patterns of
mobility within a single population over time. Specifi-
cally, cross-sectional geometric properties of the
femoral midshaft called section moduli (Zx, Zy) provide
a measure of the bone’s adaptation to bending stresses
along different planes, where Zx reflects bending
strength in the anterior–posterior (A–P) plane, and Zy

reflects bending strength in the medial–lateral (M–L)
plane (Ruff, 2008; Larsen, 2015). The ratio of A–P
bending strength to M–L bending strength (Zx/Zy)
can be used as an index of the types of mechanical
forces exerted on the femoral midshaft, and although
interpretation of this index is complex (Ruff et al.,
2006b), higher ratios are considered to be indicative of
higher mobility (Ruff, 1987; Larsen, 2015).
For the Çatalhöyük skeletal series, relative degree of

mobility was assessed at two scales, first in a broader
temporal and geographic context, and second through
the local chronology of the site. At the first scale of
analysis, a total of sixty-one adults (thirty males and
thirty-one females) were included in the Çatalhöyük
sample (Larsen et al., 2013, 2015). Comparative
samples include Late Pleistocene and Early Holocene
European populations, spanning the Early and Late
Upper Paleolithic, Neolithic, and Bronze Age (Holt,
2003; Ruff et al., 2006b; Sládek et al., 2006). This
analysis reveals a marked decline in the ratio of Zx/Zy

through time across these samples (Figure 1) (Larsen
et al., 2013, 2015). This temporal decline in relative
A–P/M–L bending strength has been interpreted as
reflecting reduced levels of mobility in later, more
sedentary agricultural populations (Holt, 2003), but

changes in body shape may also be a contributing factor
to the observed pattern (Ruff et al., 2006b). Neverthe-
less, based on the cross-sectional geometric properties
of the femoral midshaft analysed here, mobility
levels appear to have been relatively low at Çatalhöyük.
Çatalhöyük males and females both fall within the
Neolithic-Bronze Age range, indicating a relatively
sedentary population compared to the highly mobile
groups of the European Upper Paleolithic (Larsen
et al., 2013, 2015). These results are hard to reconcile
with the initial reconstruction of Çatalhöyük’s land-
scape, with its expectation of high seasonal, and even
residential, mobility among the site’s inhabitants
(Rosen & Roberts, 2005; Roberts & Rosen, 2009). On
the other hand, these results sit well with the landscape
reconstruction of the latest phase of the Çatalhöyük
Research Project, with the roughly ‘concentric’ tasks-
capes of the ‘sheep + crop’ farming package (Charles
et al., 2014) and the inclusion of some tasks requiring
heightened mobility (e.g. travel to and from distant
sources of raw materials) within a relatively sedentary
activity regime.
Of the sixty-one adults included in the above analy-

sis, forty-five could be assigned to site level, allowing
for the assessment of changing mobility patterns
through time based on the local chronology of the
site. For the purposes of this analysis, the sample was
divided into three broad periods—Early, Middle, and
Late—roughly corresponding to periods of population
growth, peak population, and population decline,
respectively (Table 1). Although the sample size is
small, there is a consistent increase in the Zx/Zy ratio
from the Early period through the Late period among

Figure 1. Femoral midshaft A–P/M–L bending strength (mean Zx/Zy) in males and females at Çatalhöyük and comparative
Pleistocene and Holocene European samples.
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females that approaches statistical significance
(Kruskal–Wallis test: p < 0.08; Figure 2), which is
suggestive of increasing mobility throughout the
site’s occupation, at least for females (Larsen et al.,
2013, 2015; Charles et al., 2014). A similar trend is
observed in males when using a shape index derived
from external breadth measurements: (Tml × 100)/Tap,
where Tml represents the total diameter in the medial–
lateral plane and Tap represents the total diameter in
the anterior-posterior plane. In this case, lower values
reflect higher mobility, and values in males decrease in
a manner that nears statistical significance (Kruskal–
Wallis test: p < 0.06; Table 2) (Larsen et al., 2013,
2015; Charles et al., 2014). Although based on a
smaller sample and less precise measurements than
those derived from cross-sectional geometric proper-
ties (Stock & Shaw, 2007), analysis of these external
breadth measurements can nevertheless provide a

useful indication of the relative degree of mobility
(Larsen, 2015). In combination, cross-sectional geo-
metric analysis and external bone morphology reveal a
record of increasing mobility through time among
women and men at Çatalhöyük (Larsen et al., 2013,
2015; Charles et al., 2014).
These analyses suggest that the population of

Çatalhöyük was a relatively sedentary one overall, but
some evidence exists for an increase in mobility over
time, especially in the Late period of the site’s occu-
pation. Previous interpretations have largely attributed
this increase to environmental and subsistence-related
factors, such as increasing aridity and diminishing
resources in the immediate vicinity of the site (Larsen
et al., 2013). While these factors may have played a
role, the aim of the remainder of this chapter is to
reinterpret this increase in mobility through a contex-
tualized approach that integrates ecology, technology,
subsistence, and social identity, all of which, as will
be detailed further below, could have contributed
to changing patterns of mobility through time at
Çatalhöyük.

Table 1. Levels corresponding to the three time periods used in
this analysis

Time period Hodder levels*

Late (‘post-peak’) South O, P, Q, R, S, T, North H**

Middle (‘peak’) South M, North G

Early (‘pre-peak’) South H, J, K, L

*As outlined by Farid (2014).
**Note that the Late period as defined here does not include the
TP area of Çatalhöyük, which represents the latest phases of
Neolithic occupation at the site. For a detailed discussion of
changes occurring in the Late Neolithic TP levels, see
Marciniak et al., 2015.

Figure 2. Femoral midshaft A–P/M–L bending strength (mean Zx/Zy) in males and females across the three time periods of
Çatalhöyük’s occupation.

Table 2. Inferring mobility through the femoral midshaft
index*

Early Middle Late p-value

Males 1.0 0.9 0.84 0.06**

Females 1.0 0.99 0.9 0.36

*(Tml × 100)/Tap; lower values indicate higher mobility.
**Approaches a statistically significant increase in mobility
through time for males.
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INCREASING MOBILITY IN CONTEXT

Ecology

The sheer size and density of Çatalhöyük’s popula-
tion, combined with the intensity of agricultural and
architectural activities among the site’s inhabitants,
contributed to a profound impact on the local
environment. The degree to which this impact on the
landscape may have influenced changing patterns of
mobility through time is worth exploring further
through a review of recent wood charcoal, clay sour-
cing, and phytolith analyses. Asouti’s (2013) analysis
of the Çatalhöyük wood charcoal assemblage indicates
a pattern of wood use, both for timber and fuel, in
which oak was the dominant taxon during the Early
and Middle periods of the site’s occupation. The rep-
resentation of oak begins to decline in Level South P,
and by South Q , juniper becomes the dominant taxon
in the charcoal sequence. The northern and southern
zones of the site can be linked through the charcoal
sample composition, as Level North G is similar to
South M, and North H is similar to South Q,
suggesting broadly comparable trends across the site
through time (Asouti, 2013).
Rather than being the result of overexploitation of

oak woodlands, Asouti (2013) explains the substi-
tution of oak by juniper in the Late period as resulting
from changing practices in timber harvesting and a
cultural preference for juniper in the construction of
roof timbers due to its durability and longevity.
Although the Neolithic distribution of oak and juniper
woodlands was likely much more extensive than the
modern distribution, perhaps reaching the borders of
the Konya plain, both oak and juniper would have been
procured from similarly distant upland locales some
12–25 km from the site (Asouti, 2012, 2013; Charles
et al., 2014). Thus, despite this shift in timber harvest-
ing practices and increased exploitation of juniper, the
influence of wood use on changes to human mobility
was likely negligible, as both taxa were being procured
from locations roughly equidistant to Çatalhöyük.
As with the harvesting of wood for timber and fuel,

the acquisition of clay for mudbrick construction is a
marker of the impact made by Çatalhöyük’s inhabi-
tants on their local environment. Doherty (2013)
notes a sharp transition in mudbrick colour occurring
in Level South M, with the dark grey mudbrick
characteristic of the site’s Early period being replaced
by more reddish varieties in the Middle and Late
periods. This transition in the type of clay used for
producing mudbricks has largely been interpreted to
be the result of overexploitation of the darker back-
swamp clays. Continued extraction of these clays
led to a situation in which remaining deposits were
located too far from the site to allow for practical

mudbrick construction or were located in areas pri-
marily used for other activities. The sandier, reddish
clays became available once the deposits of darker back-
swamp clays had been dug through, and from this point
forward, they also became the preferred raw material for
making mudbricks at Çatalhöyük (Doherty, 2013).
The sourcing of clay in the areas immediately adja-

cent to the site reflects the fact that, due to their size
and weight, it is largely impractical to make mudbricks
farther than a few hundred metres from the locations
to which they will eventually be transported. Doherty
(2013) denotes this as a factor that constrained the
sources of clay available to Çatalhöyük’s inhabitants.
Furthermore, the eventual shift to the reddish varieties
that became available after the overexploitation of the
darker backswamp varieties precluded any need for
increased mobility in association with the production
of mudbricks. Both varieties of clay could be extracted
from deposits in the immediate area of the site, one
after the other. Thus, like the shift in preferred sources
of wood, the shift in clays used for making mudbrick
likely had little impact on the changes observed in
human mobility through time at Çatalhöyük.
While the shifts observed for wood use and clay

sources are unlikely to have directly contributed to
changes in mobility, a third marker of human–land-
scape interactions could have played a more substantial
role. Phytolith evidence clearly indicates a substantial
encroachment of the invasive species Phragmites austra-
lis (common reed) onto the site during the later phases
of occupation, as a corollary of anthropogenic disturb-
ance (Cronk & Fennessy, 2001; Ryan, 2013). One
possibility is that the continued extraction of clay by the
site’s inhabitants, such as that described by Doherty
(2013) for the production of mudbricks, created a
network of extraction pits and pockets of wetter areas
conducive to invasion by wetland plant species (Roberts
et al., 2007; Ryan, 2013). Although present throughout
the occupation of the site, the quantity of Phragmites
phytoliths increases dramatically beginning in Level
South P, becoming dominant over other categories
(sedges and grasses) from South Q onwards (Ryan,
2013).
One major negative impact of Phragmites invasion

is that the expansion of this species can lead to a
significant reduction in plant biodiversity (Silliman &
Bertness, 2004). At Çatalhöyük, the substantial
increase in Phragmites phytoliths coincides with a
decrease in the amount of phytoliths from some other
species, such as wild panicoid grasses (Ryan, 2013).
The impact made by Çatalhöyük’s inhabitants on the
local environment could have had serious implications
for levels of plant biodiversity and land use potential
(Butzer, 1982). The distribution of wild plant taxa
collected for both food and non-food purposes was
altered, either through the overexploitation of these
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taxa or the creation of conditions that encouraged
Phragmites invasion, which in turn likely influenced
changes in resource procurement strategies (Ryan,
2013). Of the ecological factors discussed in this
section, alterations in wild plant distribution and a
reduction in biodiversity are the most likely to have
contributed to the increase in human mobility seen
during the Late period, by creating a need for the site’s
residents to forage farther afield for preferred plant
resources.

Technology

Just as certain ecological factors could have played a
part in altering patterns of human mobility in the
Late period, the role of technological factors, includ-
ing changes in the pottery and chipped stone
assemblages, should also be considered. Although the
Level South M transition in clay varieties used in the
production of mudbricks is unlikely to have impacted
human mobility as discussed above, the same cannot be
said for shifts in clay sourcing related to pottery pro-
duction at Çatalhöyük. In their recent work, Doherty
and Tarkan (2013) combined field geography and pet-
rographic analysis to gain a deeper understanding of
the clay sources and raw materials used in pottery pro-
duction throughout Çatalhöyük’s lengthy occupation.
Petrographic analysis indicates that pottery from

Çatalhöyük’s Early period was produced using several
different varieties of local clays, first the dark back-
swamp clays and later the silty and sandy varieties.
Beginning in Level South M, the proportion of pottery
with volcanic mineral fabrics rises dramatically
(Doherty & Tarkan, 2013). Clay sourcing analyses
indicate that this sharp transition marks a switch to the
use of non-local clays, as the volcanic inclusions
observed point to source areas in the Erenler Dağ-
Alcadağ volcanic uplands at a distance of c. 60 km to
the west of the site between Beysȩhir-Seydisȩhir and
the southern Konya Plain (Temel et al., 1998; Doherty,
2013; Doherty & Tarkan, 2013). Last (2005) has
suggested that the transition to gritty, volcanic fabrics
reflects a change in pottery function, specifically the use
of pottery as cooking vessels. While durable cooking
wares would have been difficult to produce using the
local backswamp varieties, volcanic clays allowed for
stronger fabrics, thinner walls, and better heat transfer
properties for cooking (Doherty & Tarkan, 2013).
Although there is a return to the use of local clay

sources beginning in Level South R, perhaps corre-
sponding to the period of experimentation suggested
by Last (2005), pottery produced from non-local, vol-
canic clays continued to make up a significant
proportion of the assemblage throughout the Late
period. Doherty & Tarkan (2013) offer several

potential explanations for the relatively sudden arrival
of volcanic fabrics at Çatalhöyük in Level South M
and their sustained presence throughout the remainder
of the site’s occupation: (1) the people of Çatalhöyük
were travelling to the Erenler Dağ-Alcadağ area to
make pottery, (2) they were bringing clays back to site
for pottery production, (3) finished pottery made in
the region was being transported to the Konya Plain as
part of an exchange network, or (4) some combination
of the above. Each of these alternative scenarios suggests
the need for increasing mobility among the residents
of Çatalhöyük in the Late period of the site’s occu-
pation, whether that travel be for raw materials, finished
products, or maintenance of regional trade relations.
As with changes observed in the pottery assemblage

over time, changes seen in the chipped stone assem-
blage also may have influenced heightened mobility
during Çatalhöyük’s Late period. Obsidian is the domi-
nant raw material used throughout the occupation of
the Neolithic East Mound, despite the closest used
sources being located c. 190 km to the northeast of the
site, in Cappadocia (Carter & Milić, 2013). Through a
series of obsidian sourcing studies, Carter et al. (2005,
2006, 2008), Carter and Shackley (2007), and Carter
& Milić (2013) have documented major temporal shifts
in the raw materials used in chipped stone tool pro-
duction at Çatalhöyük. Throughout the Early and
Middle periods (i.e. through Level South M and North
G), the community primarily procured obsidian from
the East Göllü Dağ (EGD) source. However, from
South N through South P, and also in North H, there
is a gradual shift to an increasing reliance on obsidian
from the Nenezi Dağ (NNZD) source. Whereas EGD
obsidian constituted 90% of the assemblage during the
Early and Middle periods, by Level South Q, there is a
complete reversal in raw material proportions, with
NNZD obsidian constituting 90% of the assemblage
(Carter & Milić, 2013).
According to Carter & Milić (2013: 434), this shift

in raw material preferences is both ‘contemporary
with, and integrally related to’ shifts in the technical
practices of obsidian tool production. Beginning in
Level South M, pressure-flaked blades first appear at
Çatalhöyük, and by South Q their relative proportion
in the assemblage has increased dramatically, replacing
the lower skilled percussive technologies characteristic
of the site’s earlier levels. While most of these blades
are made of NNZD obsidian, smaller quantities of
pressure-flaked blades made from Bingöl and Nemrut
Dağ obsidian procured from the Lake Van region,
some 650–800 km to the east of the site, are found in
the assemblage (Carter & Milić, 2013). This fits both
a pattern of an expansion in the range of raw materials
used (Carter et al., 2008; Carter & Milić, 2013) and a
broadening of the interaction networks in which Çat-
alhöyük’s inhabitants participated.
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The obsidian assemblage of Çatalhöyük’s Late
period is characterized not only by the arrival and
adoption of more highly skilled modes of production,
but also the emergence of more specialized crafts, such
as the working of stone figurines, and their associated
toolkits (Carter & Milić, 2013). For instance, the
Late period levels include the first examples of locally
produced ‘Çayönü tools’, highly distinctive blades that
were used for stone carving in southeastern Anatolia
and the northern Levant (Anderson, 1994; Caneva
et al., 1994; Özdoğan, 1994). These tools and the
changes observed in technical practices discussed
above provide evidence for the idea that access to par-
ticular raw materials and, perhaps more importantly,
access to specialized technical knowledge became
more exclusive in the later levels of Çatalhöyük’s
occupation (Conolly, 1999; Carter & Milić, 2013;
Hodder, 2014). With obsidian sources located
between 190 and 800 km away from the site, as well
as the increasing diversity of raw materials and exclu-
sivity of technical knowledge and blade production
over time, the changes observed in the chipped stone
assemblage are indicative of, and likely a driving force
behind, the broadening interaction networks and need
for increased mobility among Çatalhöyük’s inhabitants
in the Late period.

Subsistence

Beyond the various ecological and technological
factors previously discussed, there are a number of
subsistence-related factors that likely contributed to
the increase in human mobility observed during Çatal-
höyük’s Late period. In their analysis of the site’s
faunal remains, Russell et al. (2013) discuss two such
factors. First, in the later levels of both the South and
North areas, the relative proportion of sheep/goat
remains compared to other taxa increases dramatically.
The detailed examination of the densities of taxa
represented in midden deposits reveals that cattle
numbers remain relatively constant between the
Middle and Late periods in the South and North
areas, while sheep/goat numbers rise sharply. Rather
than being a result of the decreased exploitation of
other taxa, the increase seen in the proportion of
sheep/goat remains is the result of a substantial inten-
sification of caprine herding in the Late period
(Russell et al., 2013). Second, multiple lines of evi-
dence, including metrical analysis, sex ratios, mortality
profiles from daily consumption contexts, pathologies
indicative of nutritional stress, and the emergence of a
new male horn type, indicate that morphologically
domesticated cattle began to be herded at Çatalhöyük
during the Late period, specifically in the later levels
of the North area and South P-T (Twiss & Russell,

2009; Russell et al., 2013). In combination, the
appearance of domesticated cattle and the intensifica-
tion of caprine herding would have necessitated
expansion of the areas used for herding activities, likely
pushing some herds to areas of pasture farther afield
and contributing to increased mobility among the
groups tending them.
The idea that expansion of the areas used for

herding activities occurred in the Late period is sup-
ported by analysis of oxygen stable isotopes in sheep.
Because oxygen in animal tissue derives mainly from
ingested water (Kohn et al., 1998), oxygen isotopes
captured during tooth formation reflect both a history
of water intake and the seasonal/locational information
of water sources associated with herd movement and
management (Henton, 2013). Through an isotopic
analysis of fifty-eight sheep molars, Henton (2013)
shows that the vast majority of Çatalhöyük’s sheep were
herded year-round on the Konya Plain. This interpret-
ation is further supported through a pilot study of
sheep strontium isotopes (Bogaard et al., 2014) and
contrasts with that of Roberts and Rosen (2009), in
which they inferred that herding activities throughout
the site’s Neolithic occupation took place away from
the site due to heavy spring flooding. The oxygen
isotope data do suggest that some sheep were herded
year-round away from the Konya Plain in the well-
watered, sheltered valleys cutting into the surrounding
hills or in tree-fringed hollows, such as on the alluvial
fan of the Çarsa̧mba River. However, this shift in
herding locations does not occur until the latest levels
of the South area sequence, specifically Levels South S
and T (Henton, 2013). Such a shift in herding practices
would also almost certainly have led to increased mobi-
lity among those tending the herds, and in this way
could have contributed to the increased human mobility
seen in the Late period.
Like the oxygen isotope data, the sheep carbon iso-

topes are also indicative of an expansion of the areas
used for caprine herding in the Late period, as the
dietary range broadens so that some sheep have diets
dominated by C3 plants while others have diets domi-
nated by C4 plants (Pearson et al., 2007). Further
analysis has supported this earlier interpretation, as the
dietary range of sheep appears to be the broadest in
Levels South Q-T, suggesting that herders were
moving their flocks over increasingly wider territories
and encountering a more diverse range of isotopically
distinctive plant communities in the process (Pearson,
2013). With little evidence of herding as a specialist
activity at Çatalhöyük, and the oxygen isotope data
indicating that the vast majority of herding took place
close to the settlement or in nearby outfields (Henton,
2013), it is certainly possible that herding activities
were not limited to men, but practised by women
and children as well (Beck, 1980). In this way, the
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broadened sheep dietary range and the widened land-
scape upon which caprines were herded in the Late
period (Pearson et al., 2007; Pearson, 2013) may have
contributed to increased mobility of both males and
females.

Social identity

Social and symbolic behaviours in which the people of
Çatalhöyük engaged, especially those related to per-
sonal adornment, provide some insight into the
networks of interaction and exchange in which the
site’s residents participated. It is worth exploring the
shell ornament and stone bead assemblages further to
learn more about these networks and their impli-
cations for human mobility patterns throughout the
site’s occupation. At Çatalhöyük, the raw number of
shell ornaments derived from marine and fossil species
increases through time, but the distribution based on
source fluctuates. Bar-Yosef Mayer (2013) notes that
all marine shells present at the site originate from the
shores of the Mediterranean Sea, with the species
Columbella rustica, Nassarius gibbosulus, Conus mediter-
raneus, and Antalis spp. forming approximately 90% of
the marine shell assemblage.
The predominance of Columbella and Antalis, in

particular, seems to reflect a continuation of a Paleo-
lithic tradition and connections with the Levant and
Eastern Mediterranean, as these are the dominant
species found there during the Upper Paleolithic and
Epi-Paleolithic periods (Bar-Yosef Mayer, 2005,
2013; Colonese et al., 2011). We previously saw from
the analysis of human remains, however, that the
degree of mobility at Çatalhöyük appeared to be much
lower than that of comparative samples from the
European Upper Paleolithic. The Paleolithic nature of
this assemblage, then, may be both a general indi-
cation of the mobility of Çatalhöyük’s residents and
an indication of the scale of their interactions with
members of other communities located far from the
site. The presence of the marine genera Cerastoderma
and Cypraea, although in low numbers at Çatalhöyük,
further reflects connections with the Levant, where
ornaments made with these shells became more pro-
minent during the PPNB (Bar-Yosef Mayer, 2013).
The fossil shell ornaments can be divided into two

main groups based on source location. Fossil gastro-
pod and bivalve shells likely derived from the shallow,
marine units of the Karaman-Mut Basin of the
Taurus Mountains, whereas fossil scaphopods (also
known as Dentalium shells) likely came from the
Hatay region, which is over 300 km to the southeast
of the site (Bar-Yosef Mayer et al., 2010; Bar-Yosef
Mayer, 2013). The vast majority of fossil shells at
Çatalhöyük were recovered from Middle and Late

period levels, although some fossil scaphopods were
found in Early period levels. This suggests that con-
tacts with the distant Hatay region existed throughout
the site’s occupation but intensified with time, as
evidenced by the large number of Dentalium shells
found in the latest levels, particularly in the North
area (Bar-Yosef Mayer, 2013). Whereas at least some
scaphopods are found in earlier levels, most fossil
gastropods and bivalves were recovered from Level
South P upwards and in the North area, as well as even
later into TP area levels (Bains et al., 2013; Bar-Yosef
Mayer, 2013). This suggests that ‘expeditions’ into the
Karaman area, about 50 km away from the site, seem to
have developed only in the Late period of Çatalhöyük’s
occupation (Bar-Yosef Mayer, 2013: 333). These cir-
cumstances, then, likely contributed to an increase in
mobility during this time.
Compared to the shell ornament assemblage, less is

currently known about the specific source areas for the
different stones and minerals utilized in stone bead pro-
duction, which come from a potentially vast number
of sources but especially the limestone hills 15–20 km
to the north, south, and west of the site (Bains et al.,
2013). Nevertheless, like the shell assemblage, the
changing composition of the stone bead assemblage
has implications for patterns of human mobility.
According to Bains et al. (2013), the raw materials used
for the production of stone beads from Levels South G
to M, corresponding to the Early and Middle periods
of Çatalhöyük’s occupation, are surprisingly limited.
These raw materials, which consist mainly of limestone,
marble, serpentinite, steatite, and schist or phyllite,
were collected from various sources close to the site and
‘could easily be retrieved during a day trip or collected
while out shepherding’ (Bains et al., 2013: 333).
Although these raw materials continue to be

exploited throughout Çatalhöyük’s occupation, a
marked shift occurs in the Late period, specifically
in Levels South P-T and in the North area, as a more
diverse array of raw materials come into use (Bains
et al., 2013). Preferences for serpentinite and steatite
change, with increased emphasis on the green-coloured
minerals largely available in outcrops, and beads made
of more exotic stones and minerals such as calcite,
fluorapatite, carnelian, hematite, travertine, barite, and
turquoise increase in frequency (Bains et al., 2013).
While some of these raw materials may have been
found within a short distance from the site, the sources
for others could range from as close as the Erenler Dağ
volcanic uplands near Beysȩhir to as far away as Antalya
or Cappadocia (Bains et al., 2013). The increased use
of these raw materials in the production of stone beads,
then, would have required travel to distant sources,
inclusion within an exchange network of communities
with ties to these sources, or both. Each of these
scenarios would have contributed to the heightened
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mobility seen among the residents of Çatalhöyük
during the Late period of the site’s occupation.

CONCLUSIONS

The present research highlights the complex web of
factors that would have influenced the mobility pat-
terns of the people of Çatalhöyük. At one scale of
analysis, that of a broader temporal and geographic
context, Çatalhöyük can be characterized as a relatively
sedentary population, as might be expected for a large,
early farming community. At another scale of analysis,
that of the local chronology of the site, it becomes
clear that even in a relatively sedentary population,
people engaged in a wide array of activities, many of
which required some degree of mobility, and increas-
ingly so through time. As practices within the
community changed over time, so did the mobility
patterns of the people who comprised it.
In a recent publication synthesizing a number of

the analyses from the most recent phase of the Çatal-
höyük Research Project, Hodder (2014) notes that the
transition between the Middle and Late period levels
of the site is characterized by radical change. Focus
shifts from household and neighbourhood continuity
and the pooling and sharing of resources to a greater
independence of productive units and exchanges of
food, hospitality, and goods between individual houses
(Hodder, 2014). As households increasingly took
charge of their own production of food and material
goods, the use of the landscape around the site became
more extensive, as indicated through the analyses of
sheep isotopes discussed above (Pearson et al., 2007;
Henton, 2013; Pearson, 2013). New networks of
exchange did not only develop within the community,
rather the diversity of material resources found on the
site and the distances from which they were procured
also increased in the site’s later levels, as evidenced by
the pottery (Doherty & Tarkan, 2013), chipped stone
(Carter & Milić, 2013), shell bead (Bar-Yosef Mayer,
2013), and stone bead datasets (Bains et al., 2013).
Heightened degrees of mobility revealed through ana-
lyses of the human skeletal remains (Larsen et al.,
2013, 2015) suggest these materials travelled to the site
through both direct access by the people of Çatalhöyük
and through expanding ties within a regional exchange
network (Hodder, 2014).
Each of the above factors relating to ecology, tech-

nology, subsistence, and social identity shaped the
landscapes—physical, social, regional, and local—that
the people of Çatalhöyük navigated not only on a
daily basis, but in different ways throughout the
course of the site’s occupation. This finding is under-
scored especially by the increase in mobility observed
in the Late period. Viewed in isolation, many of the

datasets discussed in this chapter might appear to be
unrelated. The property that unites them is that they
all shaped and were shaped by human behaviour.
Through the nexus of the human skeletal remains,
these disparate datasets have converged to allow for a
highly contextualized bioarchaeological analysis of
mobility at Çatalhöyük.
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CHAPTER 13

The End of the Neolithic Settlement

Çatalhöyük and its Neighbours

SERAP ÖZDÖL-KUTLU, TRISTAN CARTER, LECH CZERNIAK AND ARKADIUSZ MARCINIAK

INTRODUCTION

The occupation of the mega-site at Çatalhöyük
gradually came to an end in the final centuries of the
7th millennium cal BC. This process was marked
by significant social and economic transformations,
including different settlement layout, architecture,
burial practices, plus pottery, and chipped stone man-
ufacturing traditions. Whether these changes were the
outcomes of internal processes or external influences
remains unknown. That said, major transformations
have also been recognized throughout Anatolia at
much the same time (e.g. Özdoğan, 1999, 2010,
2011, 2013; Özdoğan et al., 2012a, 2012b). The pace
and nature of these corresponding changes has never
been systematically studied on a regional basis.
The study aims to systematically contrast develop-

ments at Çatalhöyük in this period with those in
central, western, and northwestern Anatolia. It also
asks the question as to whether Çatalhöyük East in
the last five hundred years of occupation retained its
preeminence, and cultural/technical/economic frame
of reference for neighbouring communities, or did its
inhabitants fail to keep apace of developments in the
larger region?1

These objectives will be achieved through reference
to architecture, pottery, and lithics from Late Neo-
lithic Çatalhöyük and its contemporaries. Such an
approach also provides a hitherto unexplored perspec-
tive on the character of Çatalhöyük East during its
last centuries of its occupation.
Undertaking such a comparative study proves chal-

lenging, due to the different levels of detail, modes
of recording, excavation techniques, and distinct
scholarly traditions that drive each project’s research
agendas. Thus, at a more general level, the paper shall
discuss some difficulties in implementing an approach
advocating an assembling of different datasets in a
context where such data are produced in an incom-
mensurable way.

ÇATALHÖYÜK IN THE SECOND HALF OF THE

7TH MILLENNIUM CAL BC AND ITS NEIGHBOURS

FROM CENTRAL, WESTERN, AND

NORTHWESTERN ANATOLIA

The last half of the century of the Çatalhöyük East
occupation corresponds to the Mellaart Levels III-0,
South P-T, North G-J Levels, Summit, KOPAL,
IST, TP M-R, and TPC (see Hodder, 2014: figure 1,
table 1). These are dated to the period of c. 6500–
5950 cal BC. However, a correspondence between
these different excavation areas (1960s and 1993–
2000s) has not yet been systematically scrutinized.
The most coherent dataset for discussing Late Neo-
lithic Çatalhöyük is the TP Area as it provides an
uninterrupted occupation sequence of around four
hundred final years of the settlement occupation; it
is this material that the study will focus on (Marci-
niak & Czerniak, 2007, 2012; Marciniak et al.,
2015b) (Figure 1).
The Neolithic was already well established before

6500 cal BC in the Lake District (southwestern Ana-
tolia) and with the following centuries after a short
period of interruption witnessed a continued occupa-
tion of a range of well-established sites, such as Hacılar,
Bademağacı, Höyücek, Kuruçay (see Duru, 2012).
In central-western Anatolia, some settlements such as
Ulucak show uninterrupted occupation throughout the
7th millennium BC (Çilingiroğlu, 2012; Çilingiroğlu
et al., 2012; Çilingiroğlu & Çakırlar, 2013). Aceramic
settlements were also found in Keçiçayırı near Eskisȩhir
(Efe et al., 2012) and Çalca near Çanakkale (Özdoğan,
1999, 2013). The Aceramic settlement in Süberde
marks the beginnings of occupation of the Beysȩhir-
Suğla basin, directly west of Çatalhöyük. Around 6600/
6500 cal BC many sites emerged in the region, includ-
ing that of Erbaba (Bordaz, 1973; Bordaz & Bordaz,
1976, 1982; Özdöl, 2012a).
This period also witnessed the proliferation of new

settlements, such as Pendik, Fikirtepe, Yarımburgaz,
Asa̧ğı pınar, Hocaçesm̧e (Özdoğan, 2013), Aktoprak-
lık (Karul, 2011; Karul & Avcı, 2013), Mentesȩ
(Roodenberg et al., 2003), Barçın (Gerritsen et al.,

1The work of Arkadiusz Marciniak was carried out in the project financed by the
Polish National Science Centre (decision DEC 2012/06/M/H3/00286).
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2013a; 2013b), Yenikapı (Kızıltan & Polat, 2013),
Uğurlu (Erdoğu, 2013), Yesi̧lova (Derin, 2012), and
Ege Gübre (Sağlamtimur, 2012) in western and north-
western Anatolia. It further saw the inhabitation of
different ecological zones, such as the Latmos region in
western Anatolia (Peschlow-Bindokat & Gerber, 2012).
In the Niğde-Aksaray and Karaman regions, the

Tepecik-Çiftlik settlement has been uninterruptedly
occupied since the beginning of the 7th millennium
BC (Bıçakçı et al., 2012). The Aceramic sites of Can
Hasan and Musular appear to have been abandoned
in the period 6500–6000 cal BC. In this period,
Pınarbası̧ was re-occupied (Baird, 2012) and a new
settlement at Kösķhöyük (Öztan, 2012) was estab-
lished (Figure 2).
In general terms, the second half of the 7th millen-

nium cal BC can be divided into two phases. It has
been recognized by studying the TP sequence at Çat-
alhöyük and has recently been summarized by
Özdoğan (2015: figure 6). The first of them is dated
to c. 6500–6200 and is represented by a range of
settlements such as Bademağacı EN I (7–5)–II,
Höyücek ESP–ShP, and Hacılar IX–VI in the Lake
District, Ulucak Ve–b, Yesilova III 8–6, and Çukuriçi
IX in Central-west Anatolia, Hocaçesm̧e IV, Uğurlu
V, Pendik (Archaic Phase), Fikirtepe (Archaic Phase),

Aktopraklık C, Mentesȩ III (basal-middle), and Barçın
(VId–c) in Northwest Anatolia as well as Tepecik-
Çiftlik (the end of Level 4 and Level 3) in Cappadocia.
The second part of this period is dated to c. 6200–5900
cal BC. It is represented by Bademağacı EN II—LN?,
Hacılar V-III, Höyücek SP, and Kuruçay 13–10 in the
Lake District, Ulucak Va–IVg–k, Yesi̧lova III 5–3,
Çukuriçi VIII, and Ege Gübre IV in Central-west
Anatolia, Fikirtepe (Classic Phase), Pendik (Classic
Phase), Yenikapı, Aktopraklık B, Ilıpınar, X–IX,
Mentesȩ (Upper), and Barçın VIb-a in Northwest
Anatolia region as well as Tepecik-Çiftlik (Level 2) in
Cappadocia (see Özdoğan, 2015: figure 6).

ASSEMBLING ÇATALHÖYÜK AND ITS

NEIGHBOURING SETTLEMENTS

Comparing settlement layout and domestic
architecture

The domestic structures Çatalhöyük in the Early Neo-
lithic (South H-N—Mellaart XII-VI- and North F-G
—Mellaart VIII-VI) were commonly built of mud-
brick and clustered in streetless neighbourhoods,

Figure 1. Map of excavation areas on the East Mound at Çatalhöyük.
Figure created for the Çatalhöyük Research Project by Camilla Mazzucato.

180 Assembling Çatalhöyük



separated from each other by alleys and open spaces.
Many of them embodied a great degree of continuity,
being rebuilt on the same location, with the same pro-
portions and interior arrangements for up to six
building levels (Hodder, 2006). In the start of the Late
Neolithic, around the mid of the 7th millennium,
some areas of the site were abandoned while some
others appear to have been less intensively occupied.
As a result, the settlement became more dispersed and
fragmented. This process was marked by the abandon-
ment of the previously evident pronounced building
continuity. The repetitive and highly structured dom-
estic architecture was replaced by a new type of
succession where houses follow each other less directly
in space and time.
Some houses in the upper levels in the North and

South Area became larger with a large main room
with central hearth, which is usually surrounded by a
number of smaller rooms and open space. This period
is further marked by the appearance of street-level
exterior entrances, which made the houses more easily
accessible than before (Düring, 2001; Marciniak &
Czerniak, 2007: 118–9). These developments are par-
ticularly clear in the TP Area where houses were
composed of a series of small, cell-like spaces sur-
rounding a larger central ‘living room’ and lacked
symbolic elaboration. Similarly, B.67 from North H

consisted of a complex of seven spaces. In the South
Area, B.65 had a door through the north wall from
the main room platforms into the Sp.314 yard or
midden outside area. We also witness the appearance
of external ovens, hearths, and yards in both the
South Area from Level P onwards and the TP Area.
This indicates that not only did houses get larger, but
they also became part of productive complexes that
included yards, outside ovens, hearths, and middens
on which activities took place.
While compared with contemporaneous develop-

ments in other parts of Anatolia, an interesting
pattern emerges. The prevailing form of architecture
in the neighbouring Lake District included free-
standing buildings leaving empty spaces, courtyards,
storage areas, and alleyways between them, with floor-
level entrances. At Bademağacı there were also some
individual storage silos constructed individually out-
side or between houses (Duru, 2012). The open space
adjacent to the house had numerous hearths indicative
of its continuous use. Similar dwelling structures were
also identified atHacılar (IV& III) (Mellaart, 1970: 24).
Different spatial arrangements characterized settle-
ments in western Anatolia. The architecture is typified
by free-standing wattle and daub houses within a quad-
rangular plan with internal ovens, storage bins, and
working places in single room houses, as seen at Ulucak

Figure 2. Late Neolithic sites in central, western, and west-northern Anatolia.
Figure created for the Çatalhöyük Research Project by Serap Özdöl-Kutlu and Camilla Mazzucato.
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(Ve-b) (Çilingiroğlu et al., 2012: Figures 25–26).
Turning to northwestern Anatolia, all domestic struc-
tures were made of houses of different types, open
spaces with ovens and food preparation areas with
storage facilities (Özdoğan, 2015: 43). Doorways and
large open courtyards were present after 6500 cal BC.
Interestingly, they had horned benches and installa-
tions, which make them similar to Early Neolithic
Çatalhöyük. Despite reporting idiosyncrasies, structu-
rally and conceptually constructed sites from these parts
of Anatolia display commonalities with Late Neolithic
Çatalhöyük.
Dwelling complexes made of large houses, usually

subdivided into a number of smaller rooms, with asso-
ciated empty spaces and courtyards were also revelled
in at Tepecik-Çiftlik in western Cappadocia. For
example, a 100 m2 complex in Level 4 (c. 6650–6400
cal BC) was composed of large 75 m2 building (struc-
ture AK) with accompanying small rooms (AY and
BA) (Bıçakçı et al., 2012: Fig. 28). Adjacent to
the complex, was an open area which contained a
concentration of burials and the remains of fireplaces.
However, irrespective of the fact that longitudinal
apsidal structures in the following Levels 3 and 2
towards the end of the 7th millennium cal BC were sig-
nificantly different from the architectural standpoint,
there were composed of open space with storage
chambers and ovens. Largely homogenous forms of
dominant dwelling structures across different parts of
Anatolia imply that households appear to become more
autonomous and independent.
Individual arrangements within these complexes,

however, were largely heterogeneous, in particular in
terms of the construction techniques and house shape.
This is indicative of an increasing differentiation of
local communities and emergence of local traditions.
The dominant building technique in the Lake District
comprised kerpiç walls on stone foundations (Duru,
2008: figures 42, 45). Solid buildings in this technique
are reported from EN II Levels of Bademağacı (4A,
4B, 3A, 3, 2,1), in Höyücek Shrine Phase, Kuruçay
12, and at Hacılar IX-VI (Duru, 1994: figure 30,
2008: 28–34, 2012: 24). Mudbrick structures with
stone foundations also appeared in western Anatolia,
e.g. at Ulucak (IVg–k), Çukuriçi VIII, and Ege Gübre
IV. The second tradition in the region was circular
structures, recognized at Ege Gübre IV (Çilingiroğlu
et al., 2012: figure 6; Horejs, 2012: figure 4; Sağlamti-
mur, 2012: 199). Two distinct architectural traditions
also developed in NW Anatolia: (1) quadrangular
wattle and daub houses from Barçın and Mentesȩ (Ger-
ritsen et al., 2013a: figures 6 and 7; Roodenberg et al.,
2003), and (2) round-planned wattle and daub huts
with semi-subterranean floors, as seen at Aktopraklık,
Fikirtepe, Pendik, and other coastal settlements (Karul
& Avcı, 2013).

The remarkable differentiation in the settlement
layout across different parts of Anatolia towards the
end of the 7th millennium cal BC is also reported.
Some settlements appear to have been encircled by
walls, as seen in the Lake District settlements at
Kuruçay 11 and Hacılar IIA as well as in Ege Gübre
III and Yesilova VIII2–1 in western Anatolia (Derin,
2012; Sağlamtimur, 2012: figure 2; Özdoğan, 2015:
48). Settlements from northwestern Anatolia got
transformed into well-organized villages constructed
within a circular plan serving as public areas, for
example at Ilıpınar VI–VA, and especially Aktopraklık
B. Houses at Barçin Hoyuk were built in rows (Roo-
denberg et al., 2003; Karul & Avcı, 2013).
Numerous settlements made of large dwelling

complexes were accompanied by a new type of sites.
Ceremonial structures began to appear from the
beginning of the second half of the 7th millennium
cal BC, in particular in the Lake District. Höyücek
(SchP) is believed to have played a special role as a
cult-centre (Duru, 2012: 26), as manifested by a
complex of adjacent, quadrangular buildings (Duru &
Umurtak, 2005). Interestingly, B. 3, identified as a
‘Temple’, from this complex reminds similar forms
from Bademağacı and Hacılar.

Comparing pottery production and use

The Çatalhöyük pottery can be divided into three
phases: (1) the Early Tradition (c. 7000–6700/6600
BC), (2) Middle Tradition (c. 6700/6600–6400/6300
BC), and (3) Late Tradition (c. 6400/6300–6000 BC)
(Özdöl, 2006, 2012a). The Late Tradition corre-
sponds with the Late Neolithic period (the second
half of the 7th millennium BC) in a wide geographic
area. The Late Neolithic pottery at Çatalhöyük was
recovered from the old and new period excavations of
the top of the South Area (Mellaart Levels III-II,
South P-T, IST, Summit, TP, TPC), the North
Area (H-J), and the KOPAL Area (Figure 1). Due to
a large number of ceramics from a carefully dated stra-
tigraphic sequence, of particular significance is the
TP Area.
The character of pottery production and use at Çat-

alhöyük in relation to traditions in other parts of
Anatolia is best revealed by looking at procurement
strategies of clay sources, fabric, pottery forms, and
different ways of decoration.
There are two basic clay sources at Çatalhöyük: (1)

local (silty, sandy, marly) and (2) non-local (volcanic
and metamorphic) (Last et al., 2005; Özdöl,
2006, 2012a; Akça et al., 2009; Doherty & Tarkan,
2013). The former were used throughout the Neo-
lithic, while the latter began to be exploited from the
Middle Tradition onwards. A similar raw material
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procurement strategy was recognized in Erbaba in the
Beysȩhir-Suğla basin. The two exploited clay sources
comprised (1) probably non-local colluvial ‘Gritty Clay’
(special to Levels III-I) and (2) local ‘Gastropod Clay’
(special to Levels II-I) (Bordaz, 1973; Bordaz &
Bordaz, 1976, 1982). The latter is identical to the non-
local clay with volcanic minerals from Çatalhöyük
(Özdöl, 2012a).
The use of two different clay sources led to two dis-

tinct fabric groups: (1) non-local Dark Gritty Ware
(volcanic) (Figure 3: 1–2), and (ii) Light Local Ware
(Figure 3: 3–7) (Özdöl, 2012a, 2012b; Özdöl &
Tarkan, 2013). Dark Gritty Ware, most of which
is dark in colour, was associated with food cooking.
Light Local Ware was characterized by buff-coloured
fabric and mostly with light-coloured surfaces and
slip. In the second half of the 7th millennium cal
BC, frequency of both groups varied significantly in

different parts of Çatalhöyük. In Mellaart’s materials,
Dark Gritty Ware made up 75 per cent of the assem-
blage in the Middle Tradition (Levels VII-IV) and
got reduced to c. 23 per cent of the total in Levels
III-II in the Late Tradition period. Changes in the
proportions of Light Local Ware were reverse (Özdöl,
2006: 209, 2012a). A comparable frequency of fabric
groups is reported from the TP M-R sequence with
Light Local Ware (62 per cent) dominating over Dark
Gritty Ware (Czerniak & Pyzel, in print; Pyzel, in
preparation). Interestingly, Dark Gritty Ware contin-
ued to be dominant in contemporaneous levels in both
South and North sequences (Yalman et al., 2013: 149;
figures 9.42, 9.49, 9.63, 69–71). This may imply an
existence of two distinct traditions of pottery pro-
duction in different parts of the settlement. Due to
limited availability of relevant datasets, the fabric fre-
quency can only be compared with that of the Erbaba

Figure 3. Examples of Dark Gritty Ware (1-2) and Light Local Ware (3-7) from Mellaart's Levels III-II.
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settlement. Dark Gritty Ware in the Late Tradition
was reduced to one-third of the assemblage, and this
decline corresponds with that of the TP and Mellaart
III-II at Çatalhöyük (Özdöl, 2012a). A new ‘Gastro-
pod Ware’ group, made of clay sources in the close
vicinity of the settlement, was introduced (Bordaz &
Bordaz, 1982). This seems to be indicative of a shift
to local resources in different parts of Central Anatolia
towards the end of the Neolithic. It further corro-
borates a pattern towards procurement of local
resources, as has already been recognized in case of
clay for mudbrick production, wood for both timber
and fire, as well as husbandry practices (Marciniak
et al., 2015b).
Pottery forms provide the most comprehensive

material for the comparison of the Late Neolithic at
Çatalhöyük with neighbouring areas. Two major forms
of vessels were (1) jars (holemouths) and (2) bowls. In
the Mellaart materials from Level III-II jars made up
24 per cent of all forms (Özdöl, 2006, 2012a). Almost
identical proportion (c. 25 per cent) is reported from the
TP Area in comparison with bowls (c. 75 per cent)
(Pyzel, in preparation). Interestingly, a frequency of
holemouths in the TP Area and Mellaart Levels III-II
is apparently lower than in the upper levels in South
and North Areas, where jars continued to outnumber
bowls (Yalman et al., 2013: figures 9.60, 9.67).
The most common jars were globular bodied

classic/typical straight-profiled forms with a deep
globular body and vertically perforated lug (see
Özdöl, 2006: figure 120–140) (Figures 4). They were
also encountered in a wide range of sites including
Mersin-Yumuktepe (without lug) (Garstang, 1953;
Mellaart, 1961; Balossi-Restelli, 2006; Caneva, 2012),
Erbaba (Bordaz & Bordaz, 1982; Özdöl, 2012a;
Özdöl-Kutlu, in preparation), the Beysȩhir-Suğla
basin settlements (Mellaart, 1961; Özdöl, 2012a) as
well as Demircihöyük (Seeher, 1987), Barçın (Gerrit-
sen et al., 2013a; 2013b), Mentesȩ (Roodenberg et al.,
2003), Pendik (Özdoğan, 2013), Fikirtepe (Özdoğan,
2013), Yenikapı (Kızıltan & Polat, 2013), and Asa̧ğı
Pınar (Özdoğan, 2013a; 2013b). A small number of
this classic jar form of Çatalhöyük was also present
in the Lake District and western Anatolia. To the east
of Çatalhöyük, the jar typology is not clear in the light
of current publications.
The second most common form comprised evolved

jars, often referred to as S-profiled and collar-necked
deep jars (Figure 7: 8). Its number is significantly
lower than the classic holemouth jar. It increased from
3 per cent; in the preceding period to up to 10 per
cent of all jar forms in TP Area and 23 per cent in
Mellaart III-II (Özdöl, 2006; Pyzel, in preparation).
A frequency of these ‘S profiled and collar necked
deep jars’, often referred to as the ‘jar with everted
rim’ or ‘jar without neck’ (Çilingiroğlu, 2012; Plate

18), is significantly higher than at Çatalhöyük at other
settlements from c. 6400–6000 BC. This was the case
at the EN II settlements in the Lake District (Duru
& Umurtak, 2005, 2008; Duru, 2008, 2012) such
as Hacılar IX-VI (Mellaart, 1970), Barçın VI d-b
(Gerritsen et al., 2013a; 2013b) in northwest Anatolia
and Ulucak Va and Vb in western Anatolia (Çilingir-
oğlu, 2012: 221, Appendices and 266, Plate 18). This
tendency is also evident at Erbaba, whose ceramic tra-
dition is the closest to that of Çatalhöyük, where c. 55
per cent of the jars have an S-profile (Özdöl-Kutlu,
in preparation). A frequency of S-profiled jars in
Cappadocian sites has not been established to date.
Equally interesting pattern emerged in case of

bowls—another major form of vessels in the Late
Neolithic. They are divided into three major groups:
(1) inturned rim (2) straight walled (Figure 7: 1–2),
and (3) open bowl forms (Figure 7: 3, 5) (Özdöl,
2006). Particularly interesting were curvy/S-profiled
forms (Figures 5: 1 and 7: 6–7, 9) whose frequency
increased up to 18 per cent in the Late Tradition
when compared with only 2 per cent in the Middle
Tradition. It is well manifested in both the Mellaart
III-II assemblage and TP Area. These forms became
more developed with thinned lip and everted rim and
without a sharp carination, when compared with the
preceding period. The available literature makes it
impossible to carry out a systematic comparative analy-
sis of their frequency. However, at Erbaba, S-profiled
bowls made up 28 per cent of the assemblage
(Özdöl-Kutlu, in preparation), which is significantly
higher than in contemporaneous levels at Çatalhöyük.
It is even higher in the Höyücek Shrine Phase (Duru
& Umurtak, 2005).
While looking at the frequency of different pottery

forms in the region, the ceramic assemblages at dif-
ferent sites were getting increasingly differentiated
when compared with the Çatalhöyük tradition. While

Figure 4. A typical holemouth jar from Mellaart's Level III.
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pottery from the Beysȩhir-Suğla basin and northwest
Anatolia was the closest to Çatalhöyük, it adopted
many elements from the tradition of the Lake District
in due course. This is well manifested at Barçın where
ceramics of the Çatalhöyük tradition from the earliest
level VIe got replaced in VId-VIb levels by an increas-
ing number of prolific S-profiled vessels that are more
likely reminiscent of the pottery tradition from Lake
District. Another striking departure from the Çatal-
höyük tradition is the appearance of long cylindrical or
outturned necked jars at Erbaba, in the Shrine Phase
of Höyücek, and at Hacılar and Bademağacı.
The pottery applications, in particular the handle

and lug additions, offer another valuable comparative
perspective. Their number and variety at Çatalhöyük
decreased when compared with the Middle Tradition
(Özdöl, 2012a) but the vertically perforated lugs con-
tinued to be the most common form (Figure 8: 2–4).
This tendency was not followed at Erbaba where this
classic lug type from the Middle Tradition got largely
replaced by vertically perforated loop handles, verti-
cally perforated tubular lugs, and vertically perforated
handles. The new form of vertically perforated lugs,

Figure 5. Red slipped bowl with basket handle and relief (1) from Mellaart's Level II, red painted sherd (2) from TP P (Pyzel,
in preparation) and base fragments (3–5) from Levels III-II.

Figure 6. S-profiled developed bowls from KOPAL Area
(Last et al., 2005: figure 5.25).
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also referred to as handles, appears to be related to the
pottery making in the Lake District and northwest
Anatolia. Large and strong handles only appeared at
Çatalhöyük in a very small number (Özdöl & Tarkan,
2014; Czerniak & Pyzel, in print).
A similar discrepancy appeared in the case of

unperforated lugs, known as unperforated hooked
lugs. They were found in a small number in the

Mellaart, South, TP, TPC, and KOPAL Areas
(Figure 3: 1–2). However, their frequency was signifi-
cantly higher at Erbaba (Özdöl-Kutlu, in preparation)
and different sites at northwest Anatolia such as
Barçın, Fikirtepe, and Yenikapı, where they had a form
of a larger ledge handle. At the same time, animal
knobs from Çatalhöyük (see Özdöl & Tarkan, 2014) of
some kind of symbolic meaning, were unknown at

Figure 7. Examples of bowls and jars: 1—TP N, 2—(slipped) TP N, 3—TP M, 4—TP M, 5—TP O; and S-profiled: 6—TP
O, 7—TP M, 8—TP N, 9—TP R (after Czerniak & Pyzel, in print).
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Erbaba and in northwest Anatolia settlements. How-
ever, they come on the scene in contemporary
settlements in the Lake District and at Hocaçesm̧e in
Thrace. These also became popular in the final Neo-
lithic and Early Chalcolithic levels at Kösķhöyük and
Tepecik-Çiftlik.
Equally informative is the pattern of distribution of

rare vessels. Miniature vessels, barrel-like bowls, cor-
nered boxes, the twin pot, the face pot, oval vessels,
and lids made up a unique vessel repertoire of the
Late Neolithic Çatalhöyük. A frequency of these forms
differed significantly in other regions. Some of them
were particularly common in the Lake District and
northwestern Anatolian sites such as Barçın and Fikir-
tepe. The most prominent assemblage of these forms
originated from the Höyücek Shrine Phase and was
made of antisplash jars, kidney, shoe, and bird form
vessels, all found in what appeared to be a special
purpose building (see above). The Erbaba assemblage

is almost devoid of unique vessels except for a footed
and lidded box form and a table/plate form (Özdöl-
Kutlu, in preparation).
Çatalhöyük pottery had incised, relief, dotted, burn-

ishing, incrusted, and painting decoration (Figure 5:
2) (Özdöl & Tarkan, 2013). Particularly informative is
incised and painting decoration. The frequency of
incised decoration in the TP Area is very low (c. 0.2
per cent; (Figure 9) (Czerniak & Pyzel, in print;
Pyzel, in preparation). It formed horizontal, usually
triple, incised and grooved lines, usually right below
the rim. One of the grooved ornaments was made of
triple lines with superimposing triangles while the
other was composed of perpendicular lines and some
kind of lines inscribed into a triangle. The motif of
lines inscribed into a triangle known from Çatalhöyük
became very popular in Chalcolithic in different parts
of Anatolia (Schoop, 2005). A distribution of incised
technique across the region varied significantly. It was
common at northwest Anatolian settlements such
as Fikirtepe and Yenikapı as well as in Cappadocian
settlements of Tepecik-Çiftlik and Kösķhöyük. Pottery
from the latter sites was decorated with spectacular nar-
rative reliefs and used the innovative and demanding
wiped-back technique. The incised decoration was
unknown in the Lake District, but local pottery was
decorated in the form of animal reliefs as well in the
painted and grooved technique.
Particularly striking is a lack of painted pottery at

Çatalhöyük East. Altogether, only one painted frag-
ment was found in the TP Area in the TP P level in
addition to a small number of sherds from mixed
units on the surface. This stands in a distinct contrast
with other regions (Figure 4). Painted vessels emerged
towards the end of the 7th millennium cal BC in the
Lake District, in particular at Hacılar VI (Mellaart,
1970) and Bademağacı EN II (Duru, 2012: fig. 65).
They developed rapidly throughout the region. At
Hacilar, from 20 per cent in Layer V Hacılar, to 45 per
cent in Layer III, they reached 60–70 per cent in later
periods (Mellaart, 1970: 100). However, similarly as at

Figure 8. Examples of horizontally (1) and vertically perfo-
rated (2–4) lugs from Mellaart Levels III-II.

Figure 9. Examples of incised decoration from TP. 1-2—TP Q, 3—TP M (1-2 after Czerniak & Pyzel, in print; 3—after
Pyzel, in preparation).
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Çatalhöyük, painted pottery was sporadic in central-
west Anatolia and was totally absent in northwest-
ern Anatolia in this period (Özdöl, 2011; Özdoğan,
2015: 48).

Comparing lithic procurement
and production

We turn now to the chipped stone industries of the
later 7th millennium BC at Çatalhöyük (TP Area),
considering first their relationship to earlier lithic
traditions at the site, after which we contrast the
material with assemblages from contemporaneous sites
in central and western Anatolia.
Over a few generations in the middle of the 7th

millennium BC, a major change was witnessed in
Çatalhöyük’s dominant chipped stone manufacturing
traditions (c. South M-P). This involved a shift from
a relatively simple household percussion blade-like
flake industry to a skilled and more exclusively orga-
nized pressure blade tradition (Carter & Milić, 2013:
500–2). In a related vein, the community also changed
its long-term raw material choices, from a reliance on
Göllü Dağ obsidian, to the preferential procurement
of Nenezi Dağ products; these sources are situated
only 7 km apart in southern Cappadocia (Carter et al.,
2008). In turn, the primary form of early weaponry,
namely large bifacial points, was replaced by the man-
ufacture of spearheads made on long, thick opposed
platform blades (Carter & Milić, 2013: 501).
The Late Neolithic chipped stone assemblages of the
latter three centuries of the 7th millennium BC show
a significant degree of continuity, albeit with some
important differences from the practices of the preced-
ing two centuries. The manufacture of skilled pressure
blades (Figure 10) continued to be the community’s
mainstay tool-making tradition, with the inhabitants
of Late Neolithic Çatalhöyük also being the habit of
procuring preformed cores, the nuclei conceivably
having been prepared at quarry-based workshops. In
turn, the dominant raw material continued to be
Nenezi Dağ obsidian, with the ratio between this raw
material and that from Göllü Dağ comprising 63–
81:37–19 per cent through TP M-TP R. A small
amount of other obsidian source materials are also rep-
resented, primarily in the form of imported pressure
blades, including obsidian from Acıgöl in northern
Cappadocia, plus Bingöl B, and Bingöl A/Nemrut Dağ
from the Lake Van region some 650–800 km to the
east, the latter being first attested at the site around two
hundred years earlier (Carter et al., 2008) (Figure 11).
While one can talk of significant continuity, Çatal-

höyük’s Late Neolithic assemblages also embody a
number of changes. First, there is a significant decrease
in the relative quantities of projectiles, and the size

and form of these weapons (Figure 12). The long
spearheads gradually disappear (as does the related
opposed platform blade technology), being replaced by
a few trapezoidal points, plus a handful of tanged, and
barbed and tanged projectiles. The loss of the large
spearhead tradition likely relates to the introduction
of domesticated cattle and diminished significance
of auroch hunting at this time (Russell et al., 2013:
215–6). The appearance of the smaller points arguably
relates to an increased importance in archery, though
the numbers involved may indicate that archers may
have been relatively rare characters at Çatalhöyük.
Perhaps most significant in these developments are
the rare barbed and tanged arrows, for these weapons
tend to be associated with people killing, not hunting,
the logic being that the tangs are designed to cause
damage when pulled out of a body, something that
only humans are likely to be able to do. Thus during
the Late Neolithic we witness hunting being replaced
by skilled interpersonal violence and conflict as a new
form of social distinction and a means of masculinity
construction.
Finally we compare the lithic traditions encapsu-

lated in the TP assemblages with those from other
Late Neolithic Anatolian communities, starting with
Cappadocia. As best as one can tell from preliminary
reports, the Çatalhöyük material seems to be very differ-
ent from Cappadocian assemblages, as best attested
by the finds from Kösķhöyük and Tepecik-Çiftlik.
Here flake and percussion blade industries are domi-
nant, rather than the pressure-blade traditions of
Çatalhöyük (Bıçakçı et al., 2012: 98–101; Öztan, 2012:
42–44). In turn, the Cappadocian sites also produce a
lot of large spearheads, including many in flint (despite
their proximity to the obsidian sources), a raw material
we almost never see used for projectile manufacture
at Çatalhöyük. Indeed the manufacture of large projec-
tiles on thick opposed platform blades continues as a
tradition until c. 5500 BC in Cappadocia (Bıçakçı et al.,
2012: 100), suggesting the continued socio-economic
importance of hunting in the region, in stark contrast to
what we see at Late Neolithic and Early Chalcolithic
Çatalhöyük (TP Area and the West Mound). Signifi-
cant too is these Cappadocian communities’ reliance on
Göllü Dağ obsidian, with Nenezi Dağ products in the
minority (Bıçakçı et al., 2012: 101); this is the complete
reverse of what we see at Late Neolithic Çatalhöyük.
Turning westwards to the Lake District sites of

Hacılar (Mortensen, 1970), Höyücek (Balkan-Atlı,
2005), and Kuraçay Höyük (Baykal-Seeher, 1994),
we view far closer similarities with Çatalhöyük’s
technical traditions. This is attested primarily through
these communities’ common reliance on pressure blade
industries, a mode of tool production that is in fact
thought to have been introduced to Lake District
populations from central Anatolia, potentially via
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Çatalhöyük itself (Balkan-Atlı, 2005: 136). In turn, all
of these communities seem to have procured their obsi-
dian mainly as prepared and part-reduced blade cores,
with crested pieces and other preparatory blanks largely
absent (e.g. Balkan-Atlı, 2005); that said, there appears
to be significantly larger quantities of near-complete
nuclei from the Lake District sites (e.g. Baykal-Seeher,
1994: fig. 242; Balkan-Atlı, 2005: Pl. 202, 4), whereas
at Çatalhöyük blade cores are almost always found in
an exhausted state, suggesting distinctions in storage,
and curatorial practices. Perhaps unsurprisingly, given

their relative distances from the raw material sources,
obsidian comprises a significantly smaller proportion of
the Lake District sites’ chipped stone assemblages.
While at Çatalhöyük obsidian forms >90 per cent of
the Late Neolithic TP assemblages, it constitutes only
42 per cent of the Late Neolithic—Early Chalcolithic
material at Hacılar, and even less at Höyücek, and
Kuraçay Höyük, at 10 and 12 per cent, respectively.
While we can note commonalities, there are also some
important differences in these communities’ tool-kits,
with the Lake District assemblages containing a

Figure 10. Selection of obsidian pressure blades and other implements from Late Neolithic Çatalhöyük.
Figure created for the Çatalhöyük Research Project by Marcin Wąs.
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number of large and distinctive scrapers that we do not
see in the Konya Plain at this time (Baykal-Seeher,
1994: Figures 239–51; Balkan-Atlı, 2005: Pl. 184–5).
Furthermore, while projectiles are also viewed as a
rarity at the Lake District sites, i.e. as at Çatalhöyük,
the few points that are published from Höyücek and
Kuraçay Höyük are much larger and tend to be made

of flint, quite distinct to the small obsidian trapezes,
and tanged versions from the Konya Plain (Baykal-
Seeher, 1994: figures 238, 7; Balkan-Atlı, 2005: Pl.
193, 3–4).
The western expansion (adoption) of pressure

blade technologies did not stop in the Lake District,
with pressure traditions becoming the hallmark of

Figure 12. Selection of obsidian projectiles and a retouched chert blade from Late Neolithic Çatalhöyük.
Figure created for the Çatalhöyük Research Project by Marcin Wąs.

Figure 11. Obsidian sources represented in the Late Neolithic chipped stone assemblage of Çatalhöyük.
Figure created for the Çatalhöyü Research Project by Kathryn Campeau and Camilla Mazzucato.
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western Anatolian Late Neolithic (Reingruber, 2011:
296), and contemporary (Early Neolithic) cultures of
the Greek mainland beyond (Perlès, 2001: 201–7).
Without detailed publication of the western Anatolian
assemblages, it really does not behove us at present to
attempt making any further links with Çatalhöyük. At
present one can simply talk of supra-regional technical
traditions; for indices of significant inter-community
links we need much more detailed reportage.

LATE NEOLITHIC ÇATALHÖYÜK IN ITS REGIONAL

CONTEXTS: FINAL REMARKS

The hitherto recognized Late Neolithic develop-
ments at Çatalhöyük are marked by integration of
farming and pastoral economy, emergence of an
increasingly autonomous households, changes in the
belief systems, and transformations of the Neolithic
imaginary (e.g. Marciniak & Czerniak, 2007, 2012;
Hodder, 2014; Marciniak et al., 2015a, 2015b). The
analysis conducted in this chapter addressed additional
aspects of this important change including settlement
layout and architecture as well as pottery and stone
tool production and use. It not only aimed to assemble
three different datasets but more importantly it rep-
resents the first attempt to place the Late Neolithic
at Çatalhöyük within a broader regional perspective.
This comparative analysis attempted to address two
intertwined issues: (1) the character and intensity of
relations with contemporaneous settlements in cen-
tral, western, and northwestern Anatolia, and (2)
developments in architecture, pottery, and lithics in
the last centuries of Çatalhöyük occupation in relation
to their character in neighbouring communities.
The second half of the 7th millennium cal BC

marks the period of dynamic demographic transform-
ations of the Neolithic communities including their
dispersal into different ecological zones, increasing
differentiation, and creation of a complicated network
of relations between them (Özdoğan, 2010, 2011;
Hodder, 2014). Different groups may have spread out
of the Konya Plain towards the Beysȩhir-Suğla and
northwest Anatolia, as indicated by striking similari-
ties between these areas. The former area could also be
considered as an intermediate region between the
two major centres of the Neolithic, namely the Konya
Plain and Lake Region (Duru, 2012: 27; Özdöl,
2012a, 2012b). The increasingly dynamic and multidir-
ectional relations between these migrating groups are
well manifested in the technology and use of pottery
and lithics. Shared reliance on pressure blade industries
was a mode of tool production thought to have been
introduced to the Lake District from central Anatolia,
and potentially via Çatalhöyük itself (Balkan-Atlı,
2005: 136). As regards raw materials, vessel forms and

handles and lugs on pots, the Çatalhöyük Middle Tra-
dition reveals very close parallels to the Beysȩhir-Suğla
region, while in the following period they disappeared
and the Beysȩhir-Suğla basin became linked with the
Lake District tradition. At the same time, holemouth
jars, unperforated hooked lugs, crescent knobs, and ver-
tically perforated lugs are a shared feature of the pottery
industry of Çatalhöyük with Erbaba and northwest
Anatolia.
Despite increasing differentiation at the supra-

regional level, the major forms of spatial organization
at Late Neolithic settlements in central, western, and
northwestern Anatolia were strikingly homogenous.
Similarly as at the Late Neolithic Çatalhöyük, they
were characterized by complex dwelling structures in
the form of enclosed areas with open space gradually
incorporated into them. However, despite a simi-
lar overall concept, these complexes largely differed
in terms of building construction, arrangements of
individual rooms as well as the character of open space
and its relations to dwelling structures. This seems
to indicate region-wide changes in the construction
of social identities and emergence of autonomous
households inhabiting spatially distinct parts of the
settlement.
Subsequent areas of the discussed parts of Anatolia

developed in a diverse pace and became increasingly
separated from each other, in spite of existing con-
tacts and relations. For example, despite intensive
trade of obsidian and developed technologies of its
production, the character of Tepecik-Çiftlik’s cul-
tural sequence diverged in several aspects, ranging
from settlement pattern to ceramic production, from
other regions the settlement had maintained close
contacts with.
The pottery tradition, in particular its forms, dec-

oration, is also indicative of increasing differentiation
within the region (Düring, 2012; Özdoğan, 2015;
Özdöl-Kutlu, in preparation). The second half of the
7th millennium cal BC brought about intense pro-
duction and use of pottery, which was in firm contrast
with Çatalhöyük. A diversity of pottery decreased,
which is to be linked with its changing role. In par-
ticular, cooking vessels got significantly reduced while
many types of bowl showed an increase. At other
settlements, such as Erbaba the vessel forms continued
to develop, particularly in Level I, until the end of the
7th millennium cal BC (Özdöl-Kutlu, in preparation).
The same pattern emerged in theNiğde-Aksaray region,
Beysȩhir-Suğla basin, the Lake District, northwestern,
and western Anatolia. In particular, red slipped and
S-profiled developed vessels came to be the most
common and typical forms of pottery in a wide region
including the Lake District, Beysȩhir-Suğla basin,
northwest Anatolia, west Anatolia, and the Aegean
shores.
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This process is further corroborated in the lithics
technology. While we can note a common dominance
of pressure blade traditions at sites from southwestern
Anatolia, there are some major differences in these
communities’ tool-kits. In the Lake District assem-
blages contained a number of large, and distinctive
scrapers that we do not see in the Konya Plain at this
time. The lithics traditions of Late Neolithic Çatal-
höyük are technologically perhaps closest to what one
sees among some of the Lake District sites, but with
important distinctions in the tool kits. There are
major differences with the western Cappadocian com-
munities, whereas at Çatalhöyük we view the gradual
loss of spearhead technology, and perhaps only the
occasional use of archery with smaller tanged projec-
tiles, and the little trapezes, a type of weapon that one
continues to see being employed in the Chalcolithic,
not only at Çatalhöyük West, but also at the Öküzini
Cave in the Antalya region (Carter et al., 2011: 140),
Yumuktepe/Mersin in Cilicia (Garstang, 1953: 50,
figure 29), and the Fikirtepe Culture sites of north-
western Anatolia (Özdoğan, 1999: 211–15, figure 4).
While looking from the regional perspective, the

Late Neolithic pottery at Çatalhöyük appears to be
very conservative. Its large proportion is made up of
straight-profiled vessel forms. Although it included
certain of the elements of the ceramic tradition seen
during the Late Tradition period in a wide geographi-
cal area, the amounts are very limited. These comprise
individual pieces of developed S-profile, thinned
everted rim, well-adhering slip in various tones of red
and thick and large diameter vessels. No new forms
entered the handle repertoire, only knobs increased. In
particular, the perforated cylindrical lug tradition that
influenced nearly the whole of the Anatolian Plateau
during this period did not impact Çatalhöyük at all.
The same applies to the regional tendency of increas-
ing number of richly decorated pottery (incisions,
plastic decoration, and painting).
Particularly striking is a lack of painted pottery

at Çatalhöyük East represented only by a couple of
sherds. In Upper Mesopotamia painted ceramics
appear the earliest at sites of the Pre-Halaf and Proto-
Halaf stages at the end of 7th millennium cal BC
(Cruells & Nieuwenhuyse, 2004). Painted ceramics
relatively quickly spread not only to considerable areas
of the Near East, but also to Lake District in Anatolia
and southeast Europe. It did not occur everywhere,
however, even within the range of the Halaf culture
itself. In Anatolia, we can observe whole regions that
the phenomenon of painting pottery did not reach, for
example, in Cappadocia and northwest Anatolia
(Özdoğan, 2015). The Konya Plain with Çatalhöyük
West is, however, a typical example of region of
painted pottery (Franz & Pyzel, in print), but only in
the beginning of the 6th millennium cal BC. This is

why, particularly taking into account late dating of the
youngest sequences of the TP Area, we might expect,
analogously to the nearby Can Hasan (French, 2005),
early painted pottery at Çatalhöyük East. Generally,
however, there seem to be more similarities linking
the Late Neolithic Pottery from Çatalhöyük East with
regions with unpainted pottery.
The pottery production at the Late Neolithic Çatal-

höyük lacks major developments from the end of the
7th millennium cal BC, such as increased proportion
of S-profiled jars and bowls, vertical tubular lugs and
crescent lugs, raised and ring bases, and in particular
increasingly rich decoration including incised, plastic
and painted decoration, some of them of ritual func-
tion. There is also a lack of bulk storage vessels. One
can argue that the settlement did not keep apace of
developments in other parts of central and western
Anatolia by refusing new modes of pottery production.
At the same time, pottery became to be produced in a
number of different ways by groups inhabiting the
increasingly smaller settlement.
Interestingly, despite this conservativism, Çatal-

höyük reminded a continuous point of reference for
the migrating groups. Many symbolic elements orig-
inating from it appeared in the Late Neolithic and
Early Chalcolithic ceramics of Niğde-Aksaray settle-
ments such as Tepecik-Çiftlik and Kösķhöyük
(Bıçakçı et al., 2012; Öztan, 2012). This is manifested
in putting some motifs such as bulls, upraised splayed
figures, and spiral motifs on movable objects such as
pots. These can be viewed as a range of signifiers
mobilized out of Çatalhöyük repertoire and believed
to be good markers of supraindividual identities
(Meskell, 2007: 25). The signifiers being originally a
part of the house imaginary and probably manifes-
tations of some kind of the myth began appearing in
non-house contexts. Dissociated from their original
context and deployed of its referential significance
were given a different meaning that itself got trans-
formed in the course of time. They became more
likely rationalized and naturalized and presented as
representing the inherited tradition.
The presented results seems to imply that despite

triggering fundamental changes constituting the Late
Neolithic transition (see Marciniak, 2015), the Çatal-
höyük settlement in the course of centuries did not
keep apace of developments in the region by not
adopting new ideas and solutions taking place else-
where. Consequently, it found itself largely outside the
regional trajectories and lag behind the contemporary
developments. Instead, it became largely conservative
and increasingly embedded in its own traditions.
It remains unresolved whether this was due to the
regression of the innovative potential of the Çatal-
höyük community or caused by its interest in retaining
status quo of the bygone world.
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N. Basģelen & P. Kuniholm, eds. Neolithic in Turkey:
New Excavations and New Research. Central Turkey.
İstanbul: Arkeoloji ve Sanat Yayınları, pp. 1–29.

Carter, T., Dubernet, S., King, R., Le Bourdonnec, F.-X.,
Milić, M., Poupeau, G. & Shackley, M.S. 2008.
Eastern Anatolian Obsidians at Çatalhöyük and the
Reconfiguration of Regional Interaction in the Early
Ceramic Neolithic. Antiquity, 82(318):900–9.

Carter, T., Le Bourdonnec, F.-X., Kartal, M., Poupeau, G.,
Calligaro, T. & Moretto, P. 2011. Marginal perspec-
tives: Sourcing Obsidian from the Öküzini Cave (SW
Turkey). Paléorient 37(2):123–49.

Carter, T. & Milić, M. 2013. The Consumption of
Obsidian at Neolithic Çatalhöyük: A Long-term
Perspective. In: F. Borrell, J.J. Ibáñez & M.M. Molist,
eds. Stone Tools in Transition: From Hunter-Gatherers to
Farming Societies in the Near East. Proceedings of the 7th
PPN Stone Tools Workshop. Barcelona: Universitat
Autònoma de Barcelona Press, pp. 495–508.

Çilingiroğlu, Ç. 2012. Pottery of Ulucak in Aegean
Turkey. Organization of Production, Interregional
Comparisions and Relative Chronology. Oxford: BAR
International Series 2426.

Çilingiroğlu, A., Çevik, Ö. & Çilingiroğlu, Ç. 2012. Towards
Understanding the Early Farming Communities of
Central-Western Anatolia: Contribution of Ulucak. In:
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