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1.  Introduction

This paper represents the first stage of a newly developing 
research agenda that is being embarked upon with colleagues 
working in northwestern Anatolia. After many long 
discussions with Marek, some in the Café de Paris in Prague 
in 2010, and others closer to home in Hull and Sheffield in 
the weeks and months immediately prior to Marek’s passing, 
the first author was beginning to consider the ways in which 
his own work could be applied more widely to areas in 
Eastern and Southeastern Europe, particularly through the 
application of AMS dating, palaeoanthropological and stable 
isotopic analysis of prehistoric human dietary pathways. 
After researching in Eastern Europe since 1993, the first 
author still finds it disquieting to think that limitations, 

in terms of cooperation, access to resources, intellectual 
discourse, and political, theoretical and methodological issues 
(amongst others) still inhibit wide reaching interdisciplinary 
collaborative partnerships throughout Europe. With this in 
mind, the current research began after discussions with Ron 
Pinhasi who had just received European Research Council 
funding for a wide reaching project entitled “Charting the 
population history of anatomically modern Europeans from 
their first arrival until the advent of farming”.

The area discussed in the current paper (Figure 1) 
was chosen because there is, in general, something of a 
regional “gap” in our understanding of the transmission of 
agriculture from the Levant into southeastern Europe, due, 
in no small part, to the fact that research undertaken in 
northwestern Anatolia was not viewed as being “central” to 
an understanding of Neolithisation in Europe per se. This 
region is effectively a “blank area” on many maps showing 
colonisation routes into Europe, with these colonists often 
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A bstract     

In the tradition of searching for the subtle details that are pertinent to the origins and development of 
agriculture, to seeking an understanding of the nature of the transition and to the characterisation of 
early farming communities, this paper will offer some thoughts on the northwestern part of Anatolia in 
the area to the south of the Sea of Marmara, with a focus on on-going research at the site of Aktopraklık 
(Figure 1). Following Marek Zvelebil’s increasing desire to adopt a multi-disciplinary approach to the 
archaeological record of the first farmers, the authors of this paper represent colleagues who specialise 
in a range of techniques including palaeopathology, stable isotopes analysis and archaeology.
We endeavour here to offer some insights into early farming populations in this region on the basis of 
recent research and excavations, and the analysis of skeletal remains from the site of Aktopraklık in 
northwestern Anatolia. In approaching the dataset from the perspective of the individual as a window 
into the population, it is anticipated that important insights into past human subsistence, settlement 
and social interactions during the earlier stages of the transition from an emphasis on the exploitation 
of biologically “wild”, to biologically “domesticated” resources will be forthcoming (Zvelebil, Lillie 
2000, 58).
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being seen as taking a route directly west from the Anatolian 
plateau out across the Aegean Sea, to colonise Greece and 
the southern Balkans (Figure 2; Tringham 2000). As noted 
by Özdoğan (2011, 415) “the problem has been unresolved 
because of the lack of research in the peripheral areas of 
primary Neolithization and in particular in the contact zone 
between Anatolia and southeastern Europe”. In effect, the 
integration of central and western Anatolia into the debate has 
only effectively come about in the past decade or so (Özdoğan 
2011), and northwestern Anatolia is still in need of further 
resolution. Recently, Perles et al. (2011, 42) have stated that 
“the increasing number of archaeological excavations and 
surveys of Neolithic settlements in western Turkey have 
started to fill up what was, until a few years ago, almost an 
archaeological void for the Neolithic”; the current paper is 
aimed at adding further resolution to the regional dataset.

The situation is in fact being addressed to some significant 
degree, and research has been, or is being undertaken at 
a number of Neolithic farming sites in and around the 
Marmara region. In fact, excavations have been occurring 
since the 1950s (e.g. at Fikirtepe), onwards (e.g. at Pendik, 
Yarımburgaz, Ilıpınar, Menteşe and Barcın – on-going 
excavations), and more recently at sites such as Aktopraklık. 
The available evidence indicates that a fully developed 
farming economy occurs from ca. 6500 cal BC at the sites of 
Menteşe and Barcın. Importantly in this context, the recent 
dating of the phases of activity at Aktopraklık indicates that 
this settlement was occupied from the mid 7th to mid 6th 
millennia BC, between ca. 6400–5635 cal BC, and this activity 

includes the earliest evidence for Neolithic monochrome 
pottery in the region. These dates place Aktopraklık firmly 
within the Neolithic to Chalcolithic periods, and as such an 
overview of the nature of palaeopathology and diet at this site 
should provide an important basis for future investigations in 
this region.

There are two preliminary AMS dates for the interments at 
Aktopraklıik (Table 1), with a Neolithic interment (individual 
89D-4.4-06) placed at 6400–6235 cal BC (OxA20596), and 
an early Chalcolithic burial (individual 88E-12.1-07) placed 
at 5736–5635 cal BC (OxA-20597) (both at 2σ). Further 
dating will be undertaken by one of us (Budd) as an integral 
part of on-going PhD research, but it is important to note 
that these dates, and the dates obtained for Menteşe and 
Barcın fully overlap with the earlier dates for the Neolithic 
and Eneolithic of southeastern Europe during the phase of 
Neolithization; from ca. 6500–3500 cal BC (Tringham 2000, 
21, Perlès 2003, 2005). As such, given the nature of the 
evidence, the lack of consideration from western scholars in 
relation to the position that northwestern regions of Anatolia 
played in relation to the dissemination of agriculture from 
the Levant, is perhaps perplexing to say the least.

The current discussion is therefore aimed at moving away 
from the generalised, macroscopic approaches that have 
been used to study the transition to farming in south-eastern 
Europe (sensu Tringham 2000, 23), towards a more nuanced 
“micro-scale” level of analysis aimed at providing greater 
insights into the complexities of these changes, whether in 
terms of subsistence, technology or settlement patterning, in 

Table 1.  Radiocarbon ages and associated anthropological/stable isotope data for two individuals from the Aktopraklık settlement and cemetery site.

Burial Code Sex Age Period Laboratory Code Date SD δ13C δ15N C:N
89D-4.4-06 M? Young Adult L. Neolithic OxA-20596 7444 37 –19.05 9.46 3.3
88E-12.1-07 F Mid-old age E. Chalcolithic OxA-20597 6800 36 –19.32 8.96 3.4

Figure 1.  Location of key sites mentioned 
in the text.
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what is an hitherto relatively under-represented region in our 
investigations of the myriad processes of the dissemination 
of agriculture from the Near East into south-eastern Europe 
(although see Özdoğan 2011 for a recent overview).

In general, it is assumed that Neolithisation in the Marmara 
region occurs through migration, as there is currently a 
lack of secure evidence for a Mesolithic presence. Indeed, 
Özdoğan (2011, 419) notes that “even in the most intensively 
surveyed areas of western and northern Anatolia, material 
indicative of the presence of an Epipalaeolithic/Mesolithic 
horizon, as is the case in Greece and southern Bulgaria, is 
restricted to the coastal areas, suggesting that the inner parts 
might be devoid of population”. Again, whilst this situation 
is perplexing, there are numerous aspects influencing the 
“visibility” of earlier groups, not least due to factors such as 
historical perceptions of the region, conceptual biases that 
have placed an emphasis on the search for the Neolithic and 
Neolithisation processes, historical issues of accessibility, 
regional/political and nationalistic biases, and ultimately even 
the fact that the Neolithisation process “means something 
different in different parts of the world and in different parts 
of Europe” (Tringham 2000, 23; Zvelebil, Lillie 2000).

However, even though there has perhaps been a bias in 
favour of the investigation of early farming sites throughout 
southeastern Europe and in the central parts of Anatolia, and 
whilst the early farming settlements of northwestern Anatolia 
have evidence for fully developed farming economies (e.g. at 
sites such as Menteşe, Barcın and Ilıpınar), and contemporary 
sites in coastal locations, such as Fikirtepe, Pendik and 
Yenikapı, and sites such as Aktopraklık, appear to provide 
evidence for adaptation to the farming way of life, these sites 
have yet to be studied from the additional perspective of stable 
isotopic studies of human diet alongside palaeopathological 
investigations. Therefore, whilst the available archaeological 
data suggests variability in subsistence strategies and 
settlement patterning, perhaps suggesting that the “simple” 

scenario of immigration of farming populations is not 
pertinent for this region, in reality there may in fact be a 
“hybridisation” of migration and indigenous adaptation as 
farming is introduced; although this hypothesis remains to 
be tested by further investigation through a regional survey 
alongside the aforementioned direct analysis of the skeletal 
remains from Neolithic sites in the region.

By using palaeoanthropology alongside stable isotope 
analysis of human and faunal skeletal remains, the current 
study aims to test whether it is possible to determine if the 
Neolithic population at one site, Aktopraklık, exploited a 
wide range of wild resources (e.g. freshwater and terrestrial 
resources), as were available at the local and regional level, 
or whether, as in adjacent regions (e.g. Papathanasiou 2003), 
the population at Aktopraklık was already focussing their 
subsistence activities on a limited range of domesticated 
plant and animal resources as might be anticipeted if they 
were incoming farmers in this region.

2.  The Study Site

The site of Aktopraklık was originally discovered in 2002 
during archaeological survey in advance of the development 
of an industrial area (Karul 2007; Karul; Avcı 2010; 2011). 
Aktopraklık is located ca. 25 km to the west of Bursa (and 
ca. 100 km to the south of Istanbul) on a terrace situated 
on the eastern edge of Lake Ulubat (Figure 1). As such, this 
site is positioned at a significant point in relation to cultural 
development and the dissemination of agriculture from East 
to West (Özdoğan 1997; 2007); with the caveat (as noted by 
Özdoğan 2007, 19) that “the western border of the eastern 
Neolithic is not a static one, but one that moves over time 
from central Anatolia to the Balkans”.

The settlement and cemetery sites at Aktopraklık were 
positioned between two river beds, and on a ridge to the north 

Figure 2.  Suggested routes for the spread of 
agriculture from the Near East into Europe 
(from Tringham 2000, after Renfrew 1987).
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of one of these river beds. The settlement has been impacted 
upon by olive trees, which grow on the site at the present, 
and by a Byzantine site, the ruins of which were recorded to 
a maximum depth of ca. 1m, penetrating into the Neolithic 
levels at this location. In addition to the above impacts, 
during the Chalcolithic period part of the site (Aktopraklık 
C – Figure 3) was used as a cemetery after the settlement had 
been abandoned and relocated. The location of the site, close 
to an extinct river course and an extant spring, and on a level 
raised area on the shores of Lake Ulubat, would suggest that 
the occupants of the Neolithic and Chalcolithic sites were 
ideally situated to exploit both fresh and salt water resources 
and the adjacent forest zone (Karul, Avcı 2011, 2).

The excavations at Aktopraklık (area C) have shown that the 
site comprised two phases of Neolithic occupation, the earliest 
of which is badly truncated by the overlying Byzantine activity, 
but this earlier phase does have two small structures ca. 1 and 
1.5 m in diameter respectively in evidence. The subsequent 
phase of occupation is better attested, with evidence for paved 
courtyards and five structures with ca. 3–6 m diameter huts, 
three of which had stone wall bases and concave floors. One 
of the better preserved floors sloped down to a maximum 
of ca. 0.4  m depth in the centre, being excavated into the 
bedrock, whilst another structure which was also 0.4 m deep 
at the centre, had been paved with small stones. Three of the 
structures had dome shaped ovens located close to the walls; 
these had a diameter of ca. 0.6 m. Within the settlement area a 
number of refuse pits, ca. 1.5 m in diameter were excavated. 
These pits contained large numbers of cattle, ovicaprine and 
some deer bone and were capped with stones once they were 
full (Karul, Avcı 2011, 3).

The available archaeological evidence suggests that the 
Fikirtepe culture is defined by its round, wattle and daub 
structures, and a broad resource procurement strategy which 
placed a reliance on fishing, mollusc collecting and hunting and 
gathering, along with the exploitation of some domesticated 

animals and plant cultivation (Özdoğan 2010). Given the range 
of resources available in the Marmara region, it is perhaps 
unsurprising that there is some suggestion of variability in 
the subsistence strategies being exploited during the Neolithic 
period, but again, limitations exist in that  there is currently 
only indirect evidence for the consumption of wild resources. 
For instance, the evidence from Ilıpınar (Roodenberg 1999; 
Özdoğan 1999; Cappers 2008), a site located ca. 60  km to 
the north-east of Aktopraklık (Figure 1) indicates that a fully 
agricultural economy, utilising a wide range of domesticated 
plant species, and in which sheep, goat and cattle dominate the 
domesticated faunal species, is being exploited (Buitenhuis 
2008). The inhabitants of Ilıpınar consumed a broad spectrum 
of plant resources including naked and hulled barley, einkorn 
and emmer wheat, bitter vetch, pea (including grass and chick 
pea), flax (probably exploited for fibres), faba bean, and 
lentils, with a gathered component comprising fig, bramble, 
grape, apple/pear, hazel and pistachio nuts (Cappers 2008). 
An important observation from the investigations at Ilıpınar 
is the suggestion that traction animals may have been fed with 
barley, and also that dung was being used as fuel for the ovens 
at this location (Cappers 2008, 120).

To date there is relatively little reported evidence for the 
plant-based subsistence activities at Aktopraklık (Karul, 
Avcı 2011). The current lack of information in relation to 
the subsistence activities at Aktopraklık makes the present 
study of some importance to our understanding of this site 
in its regional context. The main information for diet comes 
from the refuse pits (mentioned above) that contained cattle, 
ovicaprine and deer bones. Analysis of these features is on-
going, but pit 88E/24 at this site is dominated by cattle bones, 
with sheep/goat and (very) occasional finds of fallow deer in 
evidence, and the remains of both subadult and adult animals 
are represented in the faunal assemblage.

Karul and Avcı (2011, 3) have interpreted these features 
as representing the collective butchering and consumption 

Figure 3.  View over the area of the 
Aktoprakil C excavations (from Karul,  A. 
2011).
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of animals at regular intervals (feasting events?), alongside 
daily food consumption activities at the household level. In 
addition, the association of faunal remains with a number of 
Neolithic interments in pits, and other areas of the settlement 
site, has produced evidence for cattle, pig and sheep/goat; 
primarily in the form of fragmentary material, and there 
are also similar faunal associations with the Chalcolithic 
cemetery at Aktopraklık C. While the faunal remains 
associated with the interments may represent food for the 
deceased to take into the afterlife, these ritual associations 
cannot a priori be assumed to equate to everyday food 
consumption patterns, and further conclusions in relation to 
the exploitation of animals at Aktopraklık are dependent on 
future faunal studies.

3.  The Regional Context

In the past two decades around 26 Neolithic and Chalcolithic 
sites have been excavated in the Marmara region of Anatolia, 
with the majority of these being multilayered mound (tell) 

sites e.g. Ilıpınar and Menteşe, while Aktopraklık is a flat 
settlement site more typical of European settlement forms 
(Karul, Avcı 2011, 5). As a result of this recent work, large 
areas of the Anatolian peninsula are now considered to be an 
integral part of the primary zone of neolithisation (Özdoğan 
2007, 19), and the available evidence suggests that the 
transmission of farming followed both maritime and inland 
(Anatolian plateau) routes (ibid).

Özdoğan (2008) identifies an interim zone, wherein the 
transmission of agriculture (and the agricultural package) from 
the primary zone of neolithisation does not occur before the end 
of the seventh millennium BC. This interim zone is defined as 
covering all of the western parts of Anatolia, the Aegean, the 
Marmara region and most of the Balkans (ibid. 2008, 143). 
In effect, this zone would equate to an area wherein selective 
colonisation is taking place (sensu Zvelebil 1986, 12; Zvelebil, 
Rowley-Conwy 1984), being dependent on the availability of 
fertile areas, and with a mixture of direct colonisation and an 
“availability” phase occurring simultaneously, depending on the 
nature of the existing populations and the speed with which they 
are prepared to “participate” in the process of change (Figure 4).

Figure 4.  Frontier zones, concentrations 
of Mesolithic settlement and the earliest 
Neolithic cultures in southeastern Europe. 
(Sources: Tringham 1971; Müller 1988; 
Chapman, Müller 1990; Kozlowski, 
Kozlowski 1986; Özdogan 1983; Budja 
1993; Dergachev et al. 1991; from Zvelebil, 
Lillie 2000, 71).
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The perceptional difficulties inherent in evaluating the 
nature of the process of change in a region with a paucity of 
evidence for hunter-fisher-forager groups is acknowledged, 
although the archaeological evidence for a potentially mixed 
range of subsistence strategies at Neolithic sites must either 
be considered to equate to indigenous influences, or, as an 
alternative, we might also perhaps consider the probability 
that early farmers were not unaware of (or incompetent in) 
using hunting and foraging as supplementary modes within 
subsistence strategies. This scenario is especially pertinent 
where farming is being introduced into an hitherto unexplored 
region, where some phase of adaptation of farming practices 
may be necessitated. In our efforts to introduce volition to 
hunter-gatherers in the process of change there is sometimes 
a failing on the part of archaeologists in recognising the 
fact that the first farmers were originally hunter-gatherers; 
perhaps we should be more open to the notion that as hunter-
gatherers can develop strategies that lead to management and 
domestication of wild resources, or choose to adopt elements 
of an existing “package” of resources as they see fit, so too, 
farmers should be perfectly capable of integrating hunting 
and foraging as the situation demanded or as needs dictated. 
In the modern context many farmers are adept hunters, both 
forms of subsistence are not mutually exclusive whether 
approached from the perspective of hunter-gatherers or vice 
versa.

So, despite some limitations in the evidence for indigenous 
foraging populations, it is appropriate to approach the 
region of northwestern Turkey in which Aktopraklık is 
located as a potentially diverse and culturally complex 
region both in terms of its geography and the nature, origins 
and development of agriculture, and indeed, in relation to 
the nature of the adoption and adaptation of the various 
elements of the agricultural “package” (Greaves 2007). On 
the basis of the excavations, assessments and fieldwalking 
at sites such as Fikirtepe, Pendik, Yarımburgaz, Ilıpınar, 
Menteşe, Barcın, Aktopraklık and Demircihöyük, alongside 
landscape surveys in the western areas of the plateau, it 
is now generally accepted that the Fikirtepe culture was 
much more widespread in the western regions of Anatolia 
than previously realised. Özdoğan (2008:151) suggests that 
the origins of this culture may lie in the Central Anatolian 
plateau, probably in the Lake District region. It is perhaps 
also worth noting that whilst “the environmental conditions 
in the western part of the Anatolian peninsula, including the 
Sea of Marmara”, differ from those pertaining further south 
and east in Anatolia, and that it is these less arid conditions 
that allow for the transformation of “almost all components 
of the Neolithic culture” prior to its dissemination into 
Temperate Europe (Özdoğan 2007, 21), these differing 
environmental conditions may not immediately be ideally 
suited to plants and animals that have pre-adapted to the 
more arid conditions in the south and east of the region.

We feel that, in light of the mosaic nature of the landscape 
and cultural developments in Anatolia, the inherent 
difficulties in determining the nature of the subsistence 
economy are exacerbated in certain locations, such as at 

Aktopraklık, where the archaeological record is made even 
more fragmentary by post-depositional disturbances, e.g. 
Byzantine settlement and olive groves. In these contexts the 
application of a multi-disciplinary approach to the available 
archaeological record, as advocated by Marek Zvelebil 
during the recent investigations at the LBK farming site of 
Vedrovice, Moravia, Czech Republic (Lukes, Zvelebil 2004, 
Lukes et al. 2008, Zvelebil, Pettitt 2008, Lillie 2008, Richards 
et al. 2008) is warranted. The integration of palaeopathology 
and stable isotopic studies of diet combine to offer a greater 
potential for the identification of subsistence practices at 
sites such as Aktopraklık.

4.  Anthropology & Archaeology

To date more than 60  burials have been recovered during 
systematic excavations at this site, with fragmentary material 
from 14 individuals having been recovered during test pitting 
undertaken by the Bursa Museum. A dozen burials were 
recovered from the settlement area of Aktopraklık  B, all 
dated to the Early Chalcolithic period, while more than two 
dozen individuals have been recovered from the Chalcolithic 
cemetery at Aktopraklık  C, which covers an area of ca. 
1400 m2. 14 burials were recorded from the Late Neolithic 
layers of Aktopraklık  C, with some of these being placed 
beneath the floors of the houses. All of the burials from 
Aktopraklık B and C were placed in a flexed position, with 
a range of grave goods in association. The majority of the 
Neolithic burials include monochrome pottery, which is 
typical for this period, along with bone tools and stone beads 
of differing form included as accompanying grave goods. The 
Chalcolithic burials in areas B and C were interred in simple 
pits, with associated grave goods including limestone beads, 
bone tools, spatula and spoons made of bone as well as celts, 
and a number of faunal remains placed in direct association to 
the internments. Most of the Chalacolithic burials have pottery 
vessels placed at the feet and heads of the interred individuals. 
The Neolithic practice of interment within the settlement is 
abandoned by the Chalcolithic period at Aktopraklık C as a 
shift away from “living with the dead” to a concept of a “city 
of the dead” develops (Karul, Avcı 2011, 5).

Alpaslan Roodenberg (2011a) has reported on 42 burials 
that were recovered between 2004 and 2009, recording 
the presence of 37 adults (comprising 15 females/probable 
females, 15  males/probably males and 7  individuals of 
indeterminate sex) and 7 infants and juveniles. Preservation 
varied across the site, with a number of individuals represented 
by very fragmented remains, and ca. 80% of the adults being 
preserved in either a fragmentary or poor condition. All but 
a few burials were single, and interred in regular pit graves. 
In addition, however, possible multiple burials (89E-9.1-3) 
included three individuals and another burial including two 
individuals (89D-17.1 and 14.1) were located in the same 
context. All are primary burials, in contrast to the partly 
contemporary Çatalhöyük site where secondary interment 
was customary (Andrews et al., 2005: 263).
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The triple burial at Aktopraklık (89E-9.1-3) appears to 
have comprised the burial of an adult male (of indeterminate 
age) and female (aged between 25–35 years of age), with a 
juvenile (2–4 years of age), the chronology of interment is 
not established however as it is possible that the interments 
do not represent a single burial episode. The double burial 
comprises two, probably middle aged to old adult males. 
Interestingly the head of individual 14.1 rested on the feet of 
individual 17.1 (Figure 5).

One particular individual warrants mention at this point, 
individual 15G (82), was the best preserved of the skeletal 
remains at Aktopraklık. This individual was a male, buried 
in a Chalcolithic grave, who was between 30–35  years of 
age at death, and who had a muscular build and an estimated 
height of 168  cm (Alpaslan-Roodenberg  2011b). This 
male individual had a microlithic trapeze embedded in the 
anterior portion of the third lumbar vertebra, a little left of 
the midline (ibid.). It is apparent that this object represents 
the tip of an arrow that passed through ca. 15 mm of soft 
tissue before making a 12 mm deep slit in the vertebra. The 
lack of evidence for healing suggests that the impact damage 
from the arrow was lethal (Alpaslan-Roodenberg 2011b, 61). 
According to Alapaslan-Roodenberg, it is probable that this 
individual was shot from close range, whilst lying on the 
ground, with the assailant standing above and in front of the 
prone victim (2011b, 60).

An additional point of interest in the context of individual 
15G (82) is the observation that the flint arrowhead is of a 
form usually characterised as being of Mesolithic type, it 
is not an artefact that has been found in Neolithic or later 
contexts (Alpaslan-Roodenberg  2011b). It is however 
characteristic of Bulgarian Thrace during the Neolithic and 
Chalcolithic periods, a region that has common cultural traits 
with north-west Anatolia during the sixth millennium BC 
(Roodenberg 2008, 81).

There are a number of important artefact associations 
and palaeopathological observations that are significant to 
the current study. Artefact associations include fragments of 
sheep/goat mandible on the leg bones of both males interred 
in the double burial (89D-17.1 and 14.1), animal bone 
fragments were spread at the back of individual 90D-11.1, an 
aged adult male, and 89D-13.1, a female aged 35–45 years 
had a fragment of sheep/goat mandible on the lower arm. 
A number of males and females had ceramic vessels in 
association, and two interments (89E-17 and 89F-6) have 
stone axes placed near the head. Both males and females 
have limestone beads (probably representing necklaces, 
bracelets or perhaps head dresses), in association.

Significantly, one of the child burials (89E-14.1), an 
individual aged 4 yrs±12 months, had a necklace comprising 
49  limestone beads and a pierced seashell in association, 
whilst individual 13F-7.1, aged 11–14 years, had a pot near 
the head, and individual 87E-6 (aged 12–14  years) had 
a small and a larger pot superimposed on each other near 
the face and hands, and a third pot near the pelvis, along 
with a marble bracelet around the right upper arm. The 
association of artefacts with the non-adult burials suggests 
that these individuals were considered to be members of 
the community, even before they had been weaned off their 
mother’s milk.

Palaopathological analysis of the dentitions of 38 individuals 
(33  adults and 5  children) at Aktopraklık has shown that, 
with the exception of 6 adult individuals that did not have 
dental remains preserved, all of the remaining individuals 
analysed exhibited some form of dental pathology. Only one 
non-adult (13F-7.1) had pathology in evidence in the oral 
cavity (Alpaslan-Roodenberg 2011a, 29–30); this individual, 
an adolescent aged between 11–14  years, had calculus 
deposition and severe alveolar atrophy in evidence. Nearly 
half of the thirty three adults studied exhibited dental caries, 

Figure 5.  Double burial of two, probably 
middle aged to old adult males at Aktopraklık 
(Individual 14.1 has his head resting on the 
feet of individual 17.1).
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often with periapical abscesses, and calculus was recorded 
on all of the available adult dentitions. Ante-mortem tooth 
loss was frequent in the population, and heavy tooth wear 
was recorded for both adults and children, indicating a 
coarse component in the diets at Aktopraklık. Interestingly, 
in relation to the adult population, 9 of the 15 Neolithic 
inhabitants at Aktopraklık exhibit carious lesions (5 females 
and 4  males), whilst in the Chalcolithic period 5  females 
and only one male exhibited this pathology. In general, the 
majority of Neolithic individuals exhibited poor oral health, 
with carious teeth with periapical abscesses, ante mortem 
tooth loss and periodontal disease, whilst it is the females 
in the Chalcolithic period that exhibit the highest levels of 
dental pathology at a time when male oral health improves 
considerably. A similar situation in respect of the higher 
female incidences of dental pathology has been reported at 
the site of Ilıpınar (Alpaslan-Roodenberg 2008, 47).

Two of the interred individuals (88E-12.1), a female of 
mid-old age, and (89D-16.1) a female aged 25–35  years, 
had unusual wear gradients in the anterior dentition. In the 
case of the female aged 25–35 (89D-12.1), the wear pattern 
is reported as being the same as is seen in contemporary 
populations where the teeth are used as a tool in weaving and 
basketwork (Alpaslan-Roodenberg 2011a, 23). In addition, 
one male individual aged at between 50–70 years at death, 
exhibited heavily worn mandibular incisors (the maxillary 
incisors having been broken post-mortem), that suggest 
habitual use of the incisors as a tool. Similar grooving on 
the teeth has been noted at the sites of Ilıpınar and Menteşe, 
where at the former site most of the females exhibited this 
pathology (Roodenberg, Alpaslan-Roodenberg 2008, 13).

In general, the heavy incidence of dental disease, 
especially the presence of caries and calculus, suggests that 
these populations were consuming a mixed carbohydrate and 
protein based diet across both periods, with the reduction 
in the frequency of dental pathology for males in the early 
Chalcolithic period probably indicating a shift away from 
cariogenic foodstuffs by males at this time.

5.  Stable Isotope Studies of Diet

The analysis of δ13C and δ15N isotopes can provide an 
extremely useful addition to studies of prehistoric diet and 
subsistence as bone isotopic composition is determined by the 
food that an individual consumes. As noted by Müldner and 
Richards (2005, 40), stable isotope analysis for palaeodietary 
reconstruction is based on the principle that the isotope 
values (δ13C and δ15N) of the food consumed by animals and 
humans are stored in the individual’s tissues. A caveat to this 
general observation is the fact that the isotopic composition 
of the mineralised tissues of vertebrates has been shown to 
exhibit variability at the intra-individual level of analysis 
(e.g. Balasse et  al. 1999, 593, and references therein). In 
general though, the ratios that are derived from stable isotopic 
analysis provide an indication of the proteins consumed by an 
individual in the last ca. 10 years of their life.

The analysis of the carbon isotope value, δ13C, from bone 
collagen provides an indication of the amount of marine 
protein in the diet, as compared to terrestrial or freshwater 
protein, and bone collagen analysis also distinguishes 
between different dietary components such as C3 and C4 
photosynthetic plants and the animals that consumed them 
(Schoeninger, DeNiro 1984; Schwarcz, Schoeninger  1991; 
Lillie et al. 2003; Richards 2002).

Humans with a diet where all of the protein is derived 
from marine sources have bone collagen δ13C values of 
approximately –12.1‰ (Chisholm et  al. 1982; Richards, 
Hedges 1999; Schoeninger et al. 1983). In Europe, Holocene 
human δ13C bone collagen values of ca. –20 to –21‰ are 
indicative of terrestrial C3 pathways plants, and the meat or 
milk of animals consuming these (Richards et al. 2003, 69). 
Although as noted by Schulting (2011, 19) there appears 
to be a slight shift between north and south Europe, with 
values in northern Europe being ca. 1–2‰ lower than those 
in southern Europe.

Finally, nitrogen stable isotope ratios (δ15N) are used to 
establish the trophic level of an organism in the food web 
as increases of ca. 2–4‰ occur as you move up the food 
chain (Schoeninger, DeNiro 1984; Mülder, Richards 2005). 
Although variability occurs throughout Europe, especially in 
areas such as the Danube and Dnieper river systems where 
the inclusion of freshwater resources elevates the δ15N 
ratios, thus necessitating the analysis of faunal/fish remains 
alongside human remains wherever possible (Lillie et  al. 
2003; 2011; Lillie, Budd 2011; Schulting 2011).

At Aktopraklık we were able to study 23 of the 
60  individuals that have been excavated to date, with the 
samples comprising 20  adults (10  males, 8  females and 
2 indet adults) and 3 children below ca. 12 years of age). In 
addition, six faunal samples from cattle, pig and sheep/goat 
were included in this preliminary analysis in order to facilitate 
a consideration of trophic level shifts (Figures 6–8).

The data are intriguing as they suggest that the fauna 
are grazing on a range of plant resources; the Sus sample 
produced the most negative carbon and lowest nitrogen ratios 
for the faunal series studied, at –21.2‰ for δ13C values and 
4‰ for δ15N, with the cattle ratios being –18.0‰ to –19.4‰ 
for δ13C and 5.0–8.8‰ for δ15N. The sheep/goat samples 
have values of –19.7‰ and 6.6‰ and –20.3‰ and 4.8‰ 
for C and N respectively. The samples from the humans for 
the Neolithic period have ratios of –20.14‰ to –20.62‰ for 
δ13C and 8.37‰ to 11.13‰ for δ15N. Whilst the range for 
δ15N does extend up to above 11‰ this is not inconsistent 
with the potential range that is suggested by the isotope 
ratios for the fauna, and would be consistent with a C3 based 
diet, comprising the plants themselves and the animals that 
browsed upon them.

For the Chalcolithic period the overall ranges are –20.7‰ 
to –19.39‰ for δ13C, and 8.71‰ to 12.83‰ for δ15N. These 
ranges would initially indicate the consumption of dietary 
protein over two trophic levels. However, the highest δ15N 
value for the Chalcolithic individuals, at 12.83‰, belongs 
to a child of pre-weaning age (burial 89E-14.1-07). The 
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Figure 6.  Mean values of Neolithic males 
and females.

Figure 7.  Mean values of Chalcolithic 
males and females.

Figure 8.  Mean values of Neolithic and 
Chalcolithic adults (combined male/female 
values).

revised δ15N range with this sample removed is 8.71‰ to 
10.49‰ (1.78‰), which is within one trophic level and 
would again suggest a reliance upon C3 plant species and 
herbivores. The data for the Chalcolithic period are of some 
interest when we compare the human against the faunal 
values as the faunal material from the Chalcolithic period 
is more enriched in δ13C than that of the human samples 
(ca. 1–2‰) and the difference in δ13C values between the 
humans and fauna is statistically significant (at p=0.01667). 

This suggests that it is perhaps unlikely that the Chalcolithic 
humans were consuming the same plant species as the 
Chalcolithic fauna, or indeed the fauna itself, and that 
there is a shift in diet across the Neolithic to Chalcolithic 
period at this location. These preliminary observations are 
intriguing, and clearly need to be investigated in much 
more detail if we are to develop an accurate and more 
nuanced understanding of the development of farming in 
NW Anatolia.
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In general, the results of this initial study have shown that 
the data is indicative of overall homogeneity in subsistence 
strategies for this farming population. The isotope values 
indicate a focus on C3 terrestrial resources at Aktopraklık, 
despite the close proximity of both freshwater and marine 
environments from where alternative resources could have 
been procured, even though the nature of these exploitation 
strategies may be exhibiting some evidence for a shift in the 
emphasis that is placed on certain plant species across the 
Neolithic to Chalcolithic periods. This scenario has some 
similarities to that discussed for the northern Balkans by 
Tringham (2000:25) wherein the immigrant population were 
“under-utilizing the riches of their local micro- and macro-
environments in terms of food and other resources, either 
through ignorance or through a resistance to venturing far in 
space or concept into the unknown”.

6.  Discussion

The newly developing research agenda into human 
populations in the Marmara region of NW Anatolia is a 
research area that would have, no doubt, been of considerable 
interest to Marek Zvelebil. It would have been fruitful to 
be able to sit and discuss aspects of the transition and the 
changing appearance of farming cultures in this region, 
and to consider how the evidence might be interpreted. 
There is little doubt that much more information will be 
forthcoming from an approach that integrates dating, isotope 
studies, palaeoanthropology, archaeology and ancient DNA 
analysis on the populations of this region. The preliminary 
results obtained from a combination of four of these areas 
of investigation are already suggesting that there are subtle 
variations in evidence between the later Neolithic and 
Chalcolithic periods. A finer resolution to the data will be 
afforded by a more detailed study of the dating of the burials 
and discrete contexts from the settlement sites in the region, 
and from an approach that integrates sampling for isotopic 
studies and DNA analysis from the outset of an excavation 
programme.

As with the LBK culture (cf. Lukes, Zvelebil 2004), the 
Fikirtepe culture is not a homogenous entity, it is characterised 
by variations in settlement form, material culture inventories 
and as the above discussions indicate, in terms of subsistence 
strategies. Elsewhere this variability has been seen to 
indicate continuity and the integration of indigenous hunter-
forager material culture and world views as food-production 
economies spread across Europe (Zvelebil, Pettitt  2008). 
In the current study, the presence of wild fauna in discrete 
depositional contexts at Aktopraklık appears to suggest that 
the subsistence strategies at this site would contrast to those 
in evidence at sites such as Ilıpınar, where a fully developed 
farming economy with an emphasis on a broad spectrum of 
plant resources and where sheep, goat and cattle dominate 
the domesticated faunal species is being exploited.

However, whilst Karul and Avcı (2011, 3) have interpreted 
the pits containing fauna from cattle, sheep/goat and deer 

as representing the collective butchering and consumption 
of animals at regular intervals, alongside daily food 
consumption activities at the household level, the stable 
isotope and anthropological data is perhaps providing a 
more nuanced scenario for the subsistence activities at 
this location. It is entirely feasible to suggest that feasting 
activities may be attested by these deposits, and the stable 
isotope data does not conflict with the idea that the later 
Neolithic population interred at Aktopraklık exploited a 
combination of C3 plant resources and the animals that 
browsed upon them. Furthermore, the anthropological 
data highlights a combination of carbohydrate and protein 
consumption through the expression of dental caries and 
calculus, and the articulation of faunal remains in association 
with the Neolithic burials, e.g. with fragments of sheep/goat 
mandible on the leg bones of both males interred in the double 
burial (89D-17.1 and 14.1), animal bone fragments spread at 
the back of individual 90D-11.1, an aged adult male, and a 
fragment of sheep/goat mandible being placed on the lower 
arm of a female (89D-13.1) who was aged 35–45  years 
when she died, all attest to the significance of animals to this 
population. The individuals who were burying their dead 
in the later Neolithic period certainly appeared to consider 
the inclusion of elements of sheep/goat (and probably other 
animals) as important votive offerings in these contexts.

Both the stable isotope and anthropological data adds 
greater resolution to our study in that these techniques are 
indicating that a shift in the nature of subsistence strategies is 
occurring across the Neolithic to Chalcolithic transition. The 
anthropological evidence is indicating that in the Chalcolithic 
period females have higher levels of dental pathology 
than males, presumably due to a greater emphasis on the 
consumption of carbohydrates, and also that male oral health 
actually improves considerably. A similar situation in respect 
of the higher female incidences of dental pathology has been 
reported at the site of Ilıpınar (Alpaslan-Roodenberg 2008, 
47). Similarly, the stable isotope data appears to indicate a shift 
in the nature of food procurement patterns, with an emphasis 
being placed on C3 plants as opposed to domesticated fauna, 
and the data also suggest that it is unlikely that the humans 
were consuming the same plant species as the Chalcolithic 
fauna, or indeed the fauna itself. This observation is of 
considerable interest and could conceivably be highlighting 
a very significant shift in the nature of the farming economies 
in this region, a shift that would presumably coincide with a 
reorientation of the materiality of life in the daily cycle of 
practice and the negotiation of identity in this population. 
Following the theoretical underpinnings of the work 
undertaken by Marek Zvelebil at the site of Vedrovice in 
the Czech Republic, we hope that the current study has laid 
the foundations for a research agenda that will endeavour 
to further develop personal biographies and establish the 
communal identity of the population at Aktopraklık. The 
intention is that this agenda will ultimately be derived from 
the application of integrated bio-archaeological analyses of 
human and material remains from Neolithic and Chalcolithic 
horizons at this site.
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In endeavouring to generate information aimed at 
ultimately elucidating personal biographies, through a 
combination of bioarchaeology, AMS dating and isotopic 
studies, we hope to be able to identify those individuals 
that were either indigenous to the region, or who had 
migrated into the region, and also which individuals might 
be considered to own the fundamental knowledge essential 
for the development of food production strategies (cf. Lukes, 
Zvelebil  2008). In light of these aspirations, this paper is 
dedicated to Marek Zvelebil’s memory in the hope that the 
considerable potential that an hitherto understudied region 
has, in terms of producing significant insights into the life 
histories of human groups as agriculture developed in a 
region that is still sometimes viewed as peripheral to both 
central and southeastern Anatolia and also to southeastern 
Europe, will eventually provide greater insights into the 
transmission of agriculture from the Near East into Europe.
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