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Çatalhöyük is a remarkable 
Neolithic settlement site in 
Anatolia, central Turkey, famous 

for  its wall art and clay figurines. 
Discovered in the 1950s, it was first 
excavated by James Mellaart in the 
1960s; since 1993 it has been the focus 
of an international research project 
directed by Ian Hodder1 (see Archaeology 
International 11). 

Since 2003 conservation has been 
the responsibility of a team from UCL 
Institute of Archaeology led by Elizabeth 
Pye with Duygu Camurcuoğlu Cleere. 
Other members  are Masters’ students from 
the UCL conservation programmes, and 
Turkish students interested in developing 
conservation skills. We work closely with 
the other specialists, providing first aid 
on site, and treating finds in the well-
equipped site laboratory to make them 
accessible for study. We seek to integrate 
conservation into the wider study of the 
site, and we take a holistic approach to 
conservation: working on structures and 
artefacts, using preventive and remedial 
techniques, combining research and 
practice, working with students, specialists 
and the local community, and attempting 
to work as sustainably as possible by 
training future conservators, promoting 
conservation in Turkey, and testing local 
materials and traditional techniques.  

Burial and excavation conditions
The normal climate in the Anatolian 
plain consists of hot dry summers and 
very cold winters, with heavy snow. The 
burial conditions are affected both by the 
human habitation material forming the 
mounds, and by more recent activities 
such as fertilization and irrigation of 
the surrounding fields, all of which have 
introduced salts into the soil. Materials 
buried for extensive periods tend to reach 
an equilibrium with the surrounding 
conditions, but this is disrupted by 
excavation, sometimes resulting in rapid 
deterioration as the material is exposed to 
new conditions. At Çatalhöyük material 
remains slightly damp during burial but 
on excavation it can dry very rapidly 
resulting in crystallization of salts, flaking 
and even disintegration.2 

Two large shelters cover the parts of the 
site that are being excavated (Fig. 1) and 
the excavated buildings remain exposed 
so that they can be viewed by visitors.3 
However, the conditions under the shelters 
can be very hot, wind is funnelled through 
them which exacerbates the drying of 
the exposed structures, and wind-blown 
dust soon covers surfaces. Monitoring 
of conditions through the year shows 
extremes and fluctuations of temperature 

and relative humidity (RH), with low 
temperatures and very high RH levels in 
the winter and high temperatures with 
very low RH levels in the summer. These 
conditions make long-term preservation 
of exposed structures very challenging. 

Conservation of buildings and 
installations 
The emphasis is to display the site, so to 
leave features in situ for as long as feasible. 
Thus one of our aims has been to devise 
appropriate conservation strategies which 
are compatible with future investigation 
and research. Conservation of mud 
brick is difficult;4 the exposed buildings 
have been treated using the method 
developed by Frank Matero (University 
of Pennsylvania) in the 1990s (Matero 
2007).5 This has been very successful 
as can be seen in the preservation of 
Building 5, which has survived exposed 
to view under its own small tent-like 
shelter for ten years (Fig. 2).6 However, 
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In the last issue of Archaeology International, Louse Martin and Shahina Farid 
provided a brief introduction to the contributions of Institute of Archaeology 
research teams to the Çatalhöyük Research Project. Here Elizabeth Pye and Duygu 
Camurcuoğlu Cleere describe in more detail the work of the Conservation team, 
which deals with the conservation of buildings, wall paintings and other art, as well 
as human bones and artefacts. They describe their methods and their adoption of a 
holistic approach to conservation that involves working with other specialists, but 
also with students and the local community, in a wider study of the site as a whole.   

Figure 2 Building 5, still going strong after ten years’ exposure and regular re-treatment 

Figure 1 Looking down the length of the North shelter showing excavations and visitors
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Cloth cultures in prehistoric Europe: the Bronze Age 
evidence from Hallstatt 

Susanna Harris, Helga Rösel-Mautendorfer,1 Karina Grömer,2 
and Hans Reschreiter3

Cloth Cultures in Prehistoric Europe is a Postdoctoral Fellowship project awarded 
to Susanna Harris by the British Academy. Its aim is to bring together and examine 
evidence for textiles and animal skins in prehistoric Europe from the Neolithic and 
Bronze Age. Several case studies are being examined as part of this project, including 
the Bronze Age Hallstatt salt mines. Here researchers working on the materials from 
Hallstatt look at some of the similarities and differences between the techniques 
applied to textiles and animal skins in their production and use in the mines.

The term “cloth cultures” is used in 
this project to include the range 
of cloth-type materials a society 

uses. Cloth is defined as flexible, thin 
sheets that can be employed to wrap, 
shape and fold.4 This includes woven 
textiles, twining, looping, netting and 
animal skins, whether depilated or furry. 
These cloth-type materials are often 
studied separately on the basis of their 
raw materials or the technology used to 
make them. Yet, as materials they share 
properties and can be used in similar 
ways as clothing, containers, covers for 
dwellings, furnishings, wrappings for 
objects and bodies as well as components 
of all kinds of equipment. The purpose 
of considering cloth cultures, rather than 
individual technologies or techniques 
is the potential to understand the roles 
and relationships between these materials 
in past societies. This is important in 
the European Neolithic to Bronze Age 
where these relationships are poorly 
understood. The Cloth Cultures project 
aims to shed light on the relationships 
between these materials in prehistoric 
Europe by comparing textiles and skins 
in contexts where evidence for these 
materials survives together. The unusual 
preservation conditions of the Hallstatt 
salt mines in Austria offer an excellent 
example (Fig. 1). 

Hallstatt: the Bronze Age salt mines
Salt mining in Hallstatt is dated from the 
15th century BC onwards. Current research 
indicates that three huge shafts, up to 
170m deep operated in parallel (Fig. 2).5 
Within this shaft system salt was broken 
in huge galleries. A shaft connected a few 
of these galleries lying one above another. 
One of these galleries, the Christian von 
Tuschwerk site, has been excavated since 
1991 by the Prehistoric Department of the 
National History Museum, Vienna. From 
the excavations, the size of this gallery can 
be estimated to have been between 20 and 
more than 40 metres long and more than 
8 metres high. Dendrochronology dating 
of all the wood samples that could be 
analysed from this mining gallery fixes the 
period of use to 1458–1245 BC.6 Shortly 

after 1245 BC the entire mining area was 
filled up with material from the surface. 

When the galleries were mined in the 
Bronze Age everything that was not used 
any longer was just thrown away inside the 
mine. The accumulated debris includes 
piles of hundreds of burnt down wooden 

mines of Hallstatt show a great degree of 
standardization and are highly specialized, 
such as the salt collecting tools and salt 
carrying sacks. However, it is hard to 
decide whether these were typical tools of 
the time or only provide an insight into a 
specialized mining technique.7 

The evidence for animal skins 
Objects of fur had an important 
function within the working process. The 
examinations suggest they came from a 
variety of species and were probably not 
tanned in the modern sense of the word 
and in some cases were simply used as 
raw hide.8 Because of this they should 
not strictly be considered leather (a term 
which should be used for tanned skins 
only) and they are referred to here as skin 
products or animal skins, including both 
depilated and hairy or furry skins. The 
use of a number of these artefacts has 

Figure 2 Section through the Christian von 
Tuschwerk site showing galleries and shafts, 
based on discoveries from current excvations and 
historical records

Figure 1 Location map showing the position of Hallstatt

spills of fir that were used as torches, along 
with broken tools, parts of the clothing, 
mining timbers and even complete tools. 
Lying on the ground of the galleries, 
this waste is mixed with salt, clay and 
gypsum, which preserves undamaged all 
the organic material left in the prehistoric 
mines (mine timber, wooden tools, strings 
of grass and tree bast, skin products 
including hide and furs, textiles, human 
excrement etc.). This waste – also called 
heathen rock – was left in the mines 
and has been compressed to solid rock 
through the pressure of the mountain. The 
enormous number of archaeological finds 
allows a reconstruction of the working 
process in the mining galleries, spanning 
the breaking of the salt to transporting 
the salt through the shaft up to the surface 
(Fig. 3). 

It is estimated that the salt mining 
was organized in an efficient and near 
industrial manner with strongly optimized 
working and producing processes. Many 
of the tools used in the Bronze Age 
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now that the large North shelter covers it 
and adjacent archaeology, it is beginning 
to be affected by the adverse conditions 
created by the large shelters. Although 
very successful, its long-term preservation 
has involved extensive, routine use of 
synthetic polymers which are expensive 
and may compromise further excavation, 
so we have started to test modified 
approaches, drawing on the traditional 
local techniques for caring for mud-brick 
buildings.

Some of the art at Çatalhöyük involves 
bulls’ skulls and horns or mud plaster low 
reliefs (Fig. 3). These are important features 
but conserving them in situ for any length 
of time is very difficult because of the 
dangers of drying, cracking and peeling.  
However, protecting or enclosing them 
with clear plastic “museum cases” would 
create further problems of mould and algal 
growth, so they are fully documented, left 
exposed, and deterioration is managed 
by applying local consolidation when 
necessary (Fig. 4).

The wall paintings
Çatalhöyük is famous for the wall 
paintings found by Mellaart in the 1960s, 
depicting animals, landscapes, geometric 
patterns, or simple red bands.7 Fewer 
have been found since the present project 
started, probably because excavation so 
far has concentrated on other parts and 
levels of the mound. Those that have been 
found have mainly been bands of colour 
or simple geometric patterns (Fig. 5). 

Duygu Camurcuoğlu Cleere is now 
undertaking research into the paintings. 
This has three main aims: to study the 
technology; to consider the implications 
for the role of craft specialization; and to 
devise improved conservation treatments. 
Considering the importance of the 
paintings, it is perhaps surprising that 
there has been no in-depth research into 
their technology. Previous research has 
concentrated largely on iconography8 and 

Figure 3 Installation of bulls’ horns in Building 77

Figure 4 Conservators working on the installation in Building 77

there have been some studies of plasters 
and pigments.9 

Her research will also address 
questions crucial to the wider study of  
Çatalhöyük such as whether the plaster 
was always composed of local white marl 
or was sometimes lime plaster (therefore 
whether lime was ever burned at the site);  
whether the limited range of colours (red, 
black) used on the paintings was chosen 
for practical, aesthetic or ritual reasons. 
Blue and green pigments have been found 
in burials but not on paintings – possibly 
because they were less plentiful, or because 
they were unsatisfactory in some way 
when used as paints (e.g. they may have 
changed colour).  
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No skeletons recovered so far show any 
signs of injury, congenital abnormality or 
any other evidence that might lead to the 
diagnosis of cause of death. Despite sieving 
the soil contents of the pots through a 
fine mesh, no signs of textiles or other 
organic remains have been found. Very 
few of the burials contained any objects 
that could be identified as offerings. 
Fragmentary pottery has also been found 
around the burials, but it is unclear as 
to whether these represent intentional 
grave goods, intrusions or simply a means 
of blocking the neck of the pot. Maria 
Michalaki-Kollia believes that the site 
is associated with the worship of deities 
protecting labour and childbirth, based 
on inscriptions found at Chora referring 
to Artemis Lochia and Eileithyia.9 

Future research
For the 2010 field season the IoA team 
will continue to focus on the recovery, 
recording, conservation and analysis 
of the skeletal remains of babies from 
the Kylindra cemetery. The cleaning, 
recording and identification of the skeletal 
remains from the Katsalos cemetery will 
also continue. One of the key research 
questions relating to this project is 
whether the babies buried in the pots 
were from local mothers or were brought 
to the island after death from other parts 
of the eastern Mediterranean. The 22nd 
Ephorate will be conducting a detailed 
analysis of the pots and this will be one 
key way of answering this question, but 
another long-term aim of this project is 
to use analysis of stable isotopes in the 
bones and teeth in order to reconstruct 
any travelling by the mother prior to 

Figure 11 Two neonate skeletons buried within the same pot    

the birth. At present, however, little is 
known about stable isotope variation in 
the ground water of the Greek islands and 
this will need to be established first. In a 
collaboration with Dr Charles FitzGerald 
of McMaster University, additional 
research on growth is being carried out 
using microscope sections of teeth from 
the Kylindra cemetery. The regular layer 
structure of dental enamel growth makes 
it possible to study in more detail the 
timing of the development schedule in 
these children. Preliminary results from 
this analysis show that approximately 
25% of the infants survived long enough 
after birth to allow a neonatal line to form 
within their developing dentition.10    

It is the long term aim of both the 22nd 
Ephorate and the IoA team to establish a 
study centre on Astypalaia for research 
into the development of the skeleton and 
dentition in young children.
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Retrieval of excavated �nds
Bone provides a good example of the 
difficulties posed by the drying conditions 
on site. Bone is preserved to greater or 
lesser extent in many archaeological 
environments, but its condition can vary 
significantly.10 The slightly alkaline soil 
conditions at Çatalhöyük cause bone to 
become brittle, and to disintegrate upon 
drying. This poses a particular problem 
when excavating burials which frequently 
contain more than one skeleton. Excavation 
and recording can take several days and 
the already degraded bone deteriorates 
rapidly as it dries. Working with the 
human bone specialists, we have developed 
a method for controlling this drying 
using Gore-tex (waterproof, breathable 
polytetrafluoroethylene membrane). At 
Çatalhöyük, it has proved to be a successful 
means of creating a humid microclimate 
that protects the bones for several days, and 
the human bone specialists now employ 
this method routinely.

When artefacts are too fragile to 
be excavated unaided they may require 
specially designed methods (known as 
“lifting” methods).11 At Çatalhöyük, 
the conservation team has undertaken 
some complicated lifts which require 
knowledge of the site, discussion with 
the other specialists and careful planning. 
One of these concerned a human skull 
with a red painted, plastered surface, 
found during the 2004 season. Because 
of its importance, it was vital that it was 
removed from the site without damage. 
This was particularly difficult as the skull 
was undercut by rodent burrowing. The 
method used involved placing a wooden 
framework around the skull and filling 
the voids created by the rodents with 
sieved clean sand. The sand was then 
consolidated to provide firm support 

under the skull. This made it possible to 
remove the skull successfully and prepare 
it for display in the Konya Archaeological 
Museum. 

Significant features such as wall 
paintings and reliefs are sometimes 
removed if, for example, further excavation 
would destroy them. The most complex 
lift of the last seven seasons involved a 
Neolithic wall frieze, found near the end 
of the 2007 season (Fig. 6). It consisted of 
a spiral decoration incised in mud plaster 
running round three walls of a small 
room in Building 74. After consolidation, 
the frieze was protected for the winter 
with geotextile, soft perlite-filled bags 
and firmer sand bags. When it was lifted 
in 2008 the back of the wall was reduced 
in thickness, the surface of the frieze and 
the wall were protected with layers of 
geotextile and foamed polyethylene sheet, 

Figure 5 A red painted wall being conserved in situ 

Figure 6 The frieze immediately after lifting

Figure 7 Part of the stored site archive
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months after birth.6 The smallest baby to 
be excavated from the Kylindra cemetery 
represents, by modern standards, a child 
of approximately 24 weeks’ development 
in utero. It is extremely unusual to have 
remains of such small babies preserved on 
archaeological sites. The remains of a few 
older children have also been found within 
the cemetery, with one pot containing 
the remains of a child showing a stage of 
development equivalent to a three-year 
old in terms of modern standards.  

It is currently extremely difficult to 
determine the sex of individual children 
from their skeletons, as the main 
distinguishing features do not start to 
develop until after puberty. A number 
of previous studies, however have shown 
some variation between young boys and 
girls in the shape of the sciatic notch of 
the ilium.7 This is currently the subject of 
a postgraduate student project, using the 
Kylindra material.

Most of the undisturbed burials 
contain a single baby lying on its side with 
its knees drawn up to its chest, similar to 
the foetal position. In the majority of the 
burials the head of the baby is positioned 
towards the neck of the pot and its rump 
towards the base. The opposite position, 
with the head towards the base and the 
rump towards the neck, is observed in 
10% of the burials for whom position 
could be determined. This is not much 
more than the 2–5% of modern deliveries 
which are breech presentations (in which 
the rump of the child emerges first).8 Can 
it be that the position of the child within 
the pot represents the presentation at 
birth? The slightly higher prevalence in 
the Kylindra cemetery might be explained 
by a higher rate of mortality of breech 
births.  

Figure 10 The developing deciduous dentition of a neonate   

So far, most of the pots which have 
been excavated contained a single infant, 
but in some instances between two 
and three skeletons were found. Most 
commonly the second and third skeletons 
are represented by only a few elements, 
which frequently occur in pots from the 
most heavily disturbed areas of the site 
and most likely represent intrusions. In 
some cases, however, two almost complete 
skeletons have been found (Fig. 11). These 
double burials could either represent the 
death of two unrelated infants at similar 
times or the presence of twins. Once again, 
the prevalence of double burials is about 
1.9%, which is similar to figures for the 
prevalence of twins in modern European 
women and it is tempting to suppose 
that the burial is a deliberate attempt to 
represent the situation at birth.8 

Figure 8 A trade amphora from the Kylindra 
infant cemetery with a lid cut out of its side to 
enable a baby to be placed inside   

Figure 7 A decorated pot from the Kylindra 
infant cemetery   

Figure 9 The post-cranial remains of a neonate  
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held in place with sand buckets and bags 
to prevent collapse. The back and top 
of the wall were consolidated. Then the 
supporting material was removed and the 
frieze cut away from the wall, together 
with some of the mud brick behind, and 
lowered onto a padded supporting board. 
It is hoped that this, too, will eventually 
be displayed.

Storage and conservation of the site 
archive
Exceptionally important finds are 
normally taken to the Archaeological 
Museum at Konya, but other finds remain 
at the site and form a research archive 
which is studied by specialists (Fig. 7). 
We are responsible for the preventive care 
of this archive which means dealing with 
the problems of limited space, difficulties 
of access, and locating suitable packaging 
materials. We have collaborated with the 
specialist teams to improve storage; for 
example students worked with the human 
remains team to design a packaging 
system which has improved protection 
and accessibility of skeletal material, uses 
locally obtainable materials, does not take 
up unnecessary space, and is simple and 
easy to use. 

Working sustainably
We make every effort to obtain 
conservation-grade materials locally in 
Turkey. Our intention is to promote 
availability of conservation resources, to 
reduce costs for the project, and avoid 
problems with the Turkish customs. 
We have been working with some 
Turkish companies that already provide 
conservation materials, and encouraging 
them to import other materials not already 
available in Turkey (e.g. conservation-
grade adhesives). We are also researching 
the sustainability of packaging materials, 
particularly as large quantities are used by 
the project as a whole. The problem is not 
only whether acceptable materials can be 
found locally, but whether those that are 
available would be suitable substitutes for 
those we normally advocate.  

Another way in which we seek to 
work sustainably is through passing 
on conservation skills. We do this 
through formal training of students 
but also through working closely with 
excavators, other specialists, and the local 
community. 

We work with students who are 
already training in conservation, as well 
as archaeology students who are interested 
in evaluating conservation as a career. 
They gain a taste of the real life situations 
which are often very different from their 
experience in a museum or laboratory 
environment (Fig. 8).

Working with the local community
One of the key aims of the whole 
Çatalhöyük project is to involve the 
local community and to encourage them 
to value and look after their heritage. 
Local women contribute by learning 
the slow and delicate job of revealing 
paint layers on plastered walls on the site 
(Fig. 9). We take part in all the events 
designed to inform the local community 
about the Çatalhöyük project, working 
particularly with children to introduce 
them to conservation through activities 
such as simple pottery reconstruction. We 
also involve local workmen and the site 
guards in aspects of conservation. With 
their knowledge of the landscape, the 
soil and the architecture as well as basic 

training from us, they help us during the 
excavation seasons, and they monitor 
the site and provide first aid if necessary 
between seasons. Their comments on 
conservation issues, and the solutions 
they suggest, often drawn from their 
experience of maintaining traditional mud 
brick buildings in their village, have been 
interesting and useful, particularly when 
we have been considering how to test 
traditional techniques and materials. In 
addition, a former site guard has written 
his reminiscences (translated by Duygu 
Camurcuoğlu Cleere) adding another 
voice to the many who have contributed 
to the understanding and care of the 
site.12  

Figure 8 Conservation students excavating a fragile horn core (note the feet of the admiring 
audience)

Figure 9 Local women uncovering pigment within plaster layers 
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remains were too fragmentary and lacked 
any elements to indicate that more than 
one adult was present.  

This preliminary analysis also showed 
that the male skeletons buried within the 
Katsalos cemetery were unusually large 
and robust. The best evidence for this 
comes from the size of their joints. There 
is also evidence for low-level joint disease 
and dental decay, although these are both 
extremely common in most archaeological 
cemetery collections. 

Kylindra (Figs 5 and 6) 
Most of the pots used to bury the children 
from the Kylindra cemetery were trade 
amphorae, but domestic pots such as 
hydria have also been found in association 
with some burials (Fig. 7). An opening 
was cut into the side of the pots and the 
bodies of the babies placed inside (Fig. 8). 
This hole was then sealed by replacing the 
piece of pottery and the neck of the pot 
blocked with a stone stopper set in mortar 

and covered with a pottery sherd or 
second stone. The pots were then placed 
into a pit dug into the hard bedrock and 
backfilled. The accumulation of soil and 
refuse on top of the pots had, in most 
cases, led to the collapse of the uppermost 
part of the pots, which then became in 
filled with soil. Over time, the soil has 
been cemented together with carbonate 
and, within these hard accumulations, 
the skeletons of the babies are preserved.  
22nd Ephorate archaeologists lift the pots 
and associated soil accumulations from 
the site. It is the job of the IoA team to 
recover the skeletons of the babies from 
within the pots, to clean and conserve, 
inventory and study them.  

Over the last eight field seasons the 
bioarchaeological team from the IoA 
has developed specialized methods for 
recording, recovering, conserving and 
storing these delicate human remains. 
At the time of writing, over 845 infant 
skeletons have been recovered from within 
the Kylindra pots.  

The large number of infants discovered 
at the Kylindra cemetery make it possible 
to study the variation of growth and 
development within different part of the 
skeletons. Standards derived from the 
development of modern children yield a 
scale against which the Kylindra skeletons 
can be compared. The teeth, long bones 
and base of the skull are the most useful 
parts of the infant skeleton for this 
(Figs 9 and 10).5 Their measurements 
suggest that the great majority of infant 
remains represent full-term babies dying 
around the time of birth, but some are 
much smaller, suggesting they were born 
pre-term and others are much larger, 
suggesting they survived for at least a few 

Figure 6 Pots lying in situ at the Kylindra infant cemetery  

Figure 5 Excavations at the Kylindra infant cemetery  
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Conclusion
The fact that we work closely with the 
other members of the Çatalhöyük project 
community means we can demonstrate 
the versatility and value of conservation, 
and pass on useful field skills. How 
effective this relationship is was apparent 
during the excavation of the first full 
bucranium (bull’s skull) discovered during 
the current project (in 2005, in Building 
52). Working with faunal specialists 
enabled us to discuss the significance of 
the find and how that might shape our 
conservation decisions, and the specialists 
gained an understanding of conservation 
options and procedures. Thus after 
seven years we can clearly see the effects 
of our involvement at Çatalhöyük, not 
only in the shape of the material we 
have successfully conserved, but in the 
general appreciation of the contribution 
conservation can make to excavation and 
research. 
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