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ABSTRACT 

In this article, the chronological development of the settlement at Bilecik-Bahçelievler is defined by evaluating 
the radiocarbon dates; and the place of material culture found in the settlement is discussed within the 
chronology. Radiocarbon measurements should be used in statistical methods to obtain a more consistent and 
usable graphic chronologically for settlement. The most widely used calibration method is Bayesian statistics, 
which uses the information from the 14C analysis results graph curve. This article provides an overview of the 
culture in addition to the statistical components used in the chronological analysis. Calibrated ageing data 
used in both the creation of C-14 graphs and the bayesian model were performed by TÜBİTAK Members using 
the latest version of OxCal software and some classifications were made. Bahçelievler settlement, inhabited 
between approximately 7100 BC and 6000 BC, can be claimed to be a settlement where the earliest results of 
the Neolithic Period in Western Anatolia have been obtained. In addition, the archaeological and chronological 
findings offer a solution to the historical problem of where the first pottery in Northwest Anatolia was made, 
as well as provide information about the beginning and development of Fikirtepe Culture, which is the 
dominant cultural period of the area in question. Twenty C14 dating data were published for the first time in 
this study. In addition, Bayesian statistical modelling was also carried out using the AMS dating of the three 
layers from the Bahçelievler. According to AMS dating and pottery data, the Bahçelievler settlement is the 
earliest site in Northwest Anatolia and also it was inhabited for about a thousand years. In this context, the 
Bahçelievler settlement provides significant contributions to the chronology of the Northwest Anatolian 
Neolithic Period. All the dating results presented in this study are essential evaluations and interpretations of 
the change in the cultural stages of the settlement and the Northwest Anatolian Neolithic process. 

KEYWORDS: Neolithic, Chronology, Radiocarbon, Bahçelievler settlement, Fikirtepe Culture, Northwest 
Anatolia  
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1. INTRODUCTION 

From the latest research on the Neolithic Period in 
Western Anatolia, we have substantially added to our 
knowledge in recent years. Since new excavations 
have started to provide information regarding the pe-
riod before 6500 BC, this has led to ground-breaking 
views on the beginning and development of Neolithic 
elements in the study area. The research in question 
shows that Neolithic items date back to earlier than 
previously known (Horejs et al., 2015; Çilingiroğlu, 
2017; Guilbeau et al., 2019; Gerritsen & Özbal, 2019; 
Fidan, 2020). According to the data before 6500 BC 
from the Bahçelievler settlement, it is understood that 
domesticated animals were raised, wheat and barley 
were cultivated, and pottery production had com-
menced. Due to the clarification of these dates with 
radiocarbon data, the opportunity has arisen to create 
a new and more reliable chronology for the period 

and also it has become clear that we need to re-exam-
ine our existing stereotypes. 

Bahçelievler settlement is located in the province of 
Bilecik from Northwest Anatolia / Turkey (Fig.1). At 
this settlement, which was discovered for the first 
time in 2013 during the surface surveys carried out by 
Turan Efe in Bilecik (Efe et al., 2015), three seasons of 
archaeological rescue excavations were carried out 
between 2019-2021. These were performed under the 
authority of the Bilecik Museum Directorate and su-
pervised by Erkan Fidan (Fidan, 2020; Kolankaya-
Bostancı & Fidan, 2021). The dating analysis at the 
Bahçelievler settlement traces the beginning of Neo-
lithic elements in the region back to 7100/7000 BC, to 
our current knowledge. Levels 8 to 6 of the eight-lay-
ered settlement are dated to between 7100/7000 and 
6500 BC, while levels 5-2 date to between 6500-6000 
BC. The uppermost level of the settlement (Level 1) 
represents the remains of the Western Anatolian Ar-
chaic Period.

 

Figure 1. Map of study area showing location of selected settlements in northwest Anatolia and the Bahçelievler (8) 
settlement (Sites in black: 1. Yarımburgaz, 2: Yenikapı, 3: Fikirtepe, 4: Pendik, 5: Ilıpınar, 6: Menteşe, 7: Barcın, 

8: Bahçelievler, 9: Demircihüyük, 10: Aktopraklık, 11: Uğurlu, 12: Ulucak, 13: Çukuriçi, 14: Girmeler. Cities in red 
a: Istanbul, b: Çanakkale, c: Bursa, d: Eskişehir, e: Ankara, f: Izmir, g: Muğla) (Drawing by Savaş Sarıaltun). 

The Neolithic settlement at Bahçelievler was inhab-
ited for the first time between 7192-7052 Cal BC and 
continued in use until 6063-5971 BC. Therefore, 
Bahçelievler is a key settlement marking the begin-
ning and development of the Neolithic Period in 
Western Anatolia. The settlement, which contains all 
phases and temporal sequences of the Pottery Neo-
lithic Period, is one of the oldest known settlements in 

Western Anatolia. In addition to this, the fact that it 
includes finds related to Fikirtepe Culture, which is a 
dominant period in the study area, and that it con-
tains Late Neolithic/Late Chalcolithic levels in its up-
permost phases, are other factors that bring this set-
tlement to the fore (Fig. 2).
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Figure 2. General view of Bahçelievler Neolithic Settlement from northwest (Excavation archive). 

Assuming that the Neolithic period in Northwest 
Anatolia is the last stage of the process where the first 
agricultural activities allegedly spread from east to 
west, this region is generally referred to as the "Late 
Neolithic" (Alpaslan-Roodenberg & Roodenberg, 
2021) in Anatolian chronology. Moreover, it has been 
argued that Anatolia was almost completely unre-
lated to Thrace and developed under the influence of 
Mesopotamia-Central Anatolia (Özdoğan, 2011: 420-
421). Therefore, attempts have been made to place the 
Anatolian Plateau, which is vast in area with distinct 
geographical features, on a single and expansionist 
chronological plane in the 20th century. In the gener-
alist perception of social science, this is a reasonable 
way of making sense and producing a solution be-
cause ever since Aristotle and the emergence of clas-
sical science when considering observed phenomena, 
cultural processes involve forming generalizations 
such as natural laws, through induction.  

However, Karl Popper criticized the inductive 
method of logical positivism in the 1930s, and states 
that generalization from a particular proposition, that 
is, the induction method, is not logically certain 
(Güvenç, 2020: 113; Kurtyılmaz, 2018: 27-28) because 
speculation has brought about many problems, espe-
cially in the cultural formation chart of Central and 

Western Anatolia and Northwest Anatolia prehis-
tory, such as the idea that the Neolithization process 
of Western Anatolia was due to migration or coloni-
zation from the Near East. Generalizations formed 
into a law that cannot be valid for every situation 
cause errors that may arise from the observed or the 
observer, or the inconsistency or inadequacy of the 
examples. Dating cannot be expected to be correct. On 
the other hand, as can be seen in many Eurocentric 
studies, archaeology in the Southeast European re-
gion is concentrated on a local scale. For this reason, 
even the simplest concepts of culture or periods have 
created significant differences between Anatolian-
Mesopotamian and European archaeology (Özdoğan, 
2011: 418-421). On the other hand, a study was carried 
out on red slipped wares around Uşak, but its rela-
tionship with Fikirtepe culture could not be estab-
lished (Oy, 2021:89). Apart from all this, according to 
the characterization and origin study of the pottery 
finds dating from the Neolithic period to the Bronze 
Age in the Sarakinos cave, the existence of a trade 
model in the Aegean and Anatolia is also claimed 
(Liritzis et al, 2021: 107) 

It should be noted here that prehistoric settlements 
such as Tell Seker al-Aheimar (Nishiaki & Le Miere, 
2017) and Sumaki Höyük (Gündüzalp, 2021; Erim-
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Özdoğan & Sarıaltun, 2018) or Akarçay Tepe (Ari-
mura et al., 2000) are where the first pottery dated to 
7100 BC appeared in Upper Mesopotamia. Bahçe-
lievler is almost contemporary with the first Pottery 
Neolithic phase in Upper Mesopotamia. In this case, 
the first question that comes to mind is: From which 
direction did immigration or colonization occur? Or 
did each region simultaneously reach a similar stage 
because of their development dynamics? We hope 
that all these questions will be further clarified by the 
latest excavation projects. 

The existence of Western Anatolian Epi-Palaeo-
lithic and Mesolithic groups has been revealed in de-
tail in studies carried out in recent years (Çilingiroğlu 
et al, 2016; Çilingiroğlu et al., 2020; Kartal, 2003; 
Özdoğan, 2019). The Öküzini and Karain caves are 
the most prominent places known in terms of the Epi-
Palaeolithic period on the Anatolian plateau. Apart 
from these two caves, Epi-Palaeolithic finds were also 
discovered in Northwest Anatolia, as in many parts 
of the Anatolian Plateau. Amongst them, the Yarım-
burgaz Cave as well as Ağaçlı, Tepecik, Değirmenlik, 
Kefken, Haramidere and Pasha Area (Kartal, 2003: 35) 
can be listed. 

Finds from the Mesolithic period came to light in 
two important sites south of the Marmara Sea at Çalca 
in Çanakkale and Musluçeşme in Balıkesir; dated to 
the Mesolithic by evaluating the data obtained from 
surveys (Özdoğan & Gatsov, 1988). During the de-
tailed survey conducted at Musluçeşme and the 
slopes of this area in 2017, multi-planar flake cores 
and flakes as well as scrapers and piercing stone tools 
were found. In addition, micro-blade cores, micro-
scrapers and drills made of flint were also found. 
Among the chipped stone finds, grinding stones and 
flat axes were also found in Musluçeşme. Prehistoric 
pottery was also documented, concentrated on the 
slope of Musluçeşme and in the south-eastern part of 
the area (Özdoğan, 2019: 48). The Musluçeşme finds 
in the area were dated to the Pre-Pottery Neolithic pe-
riod due to the many flint and ground stone samples, 
compared to the pottery fragments and the quality of 
the stone tools. Due to the existence of different types 
of tools, the Musluçeşme area has been interpreted as 
being inhabited at intervals from the Pre-Pottery Ne-
olithic period to the beginning of the Chalcolithic pe-
riod. 

Based on the stone tools found in the Karaburun 
surveys, it is claimed that the Epi-Palaeolithic and 
Mesolithic periods developed one after the other and 
are dated to between 10000-8000 BC (Çilingiroğlu et 
al., 2020: 1). In addition, it is claimed that the new cul-
ture was different from the local culture; in other 
words, it was formed from interaction between the 
first communities who came and settled in Northwest 
Anatolia, for various reasons, and the local Mesolithic 

- Epi-Palaeolithic hunter and gatherer groups (Karul, 
2009:1). However, it should be clearly stated here that 
the Anatolian Epi-Palaeolithic assemblage is older 
than the Mesolithic assemblage of Europe. The term 
Epi-Palaeolithic has started to be used more fre-
quently for the Anatolian Plateau groups, instead of 
the term European Mesolithic, due to both the found 
assemblages and the close similarity of the cultural 
process before the Neolithic Period and after the Up-
per Palaeolithic Period in Mesopotamia and the Le-
vant (Kartal, 2003: 35). In the Early Period of the post-
Mesolithic Period in Northwest Anatolia, evaluated 
in this study, Initial Neolithic and Pre-Pottery Neo-
lithic denominations were used, and this period is 
dated to around 7000-6600 BC (Çevik et al., 2020a: 78; 
Erdoğu & Çevik, 2020: 49; Özdoğan, 2019: 42; 
Özdoğan, 2015). On the other hand, although the term 
Initial Neolithic has been labelled with the Pre-Pot-
tery Neolithic period due to a preliminary report 
written by Jacobsen in 1969; this definition is not en-
dorsed by the Franchthi Cave researchers (Perles et 
al., 2013:1005). Because the Initial Neolithic term is 
based on a small number of pottery sherds found 
from the Franchthi Cave excavations in this report. 
Despite the similarities between the Late-Mesolithic 
and Neolithic periods in terms of lithic material in the 
cave excavation, it was concluded that this phase be-
longs to the Neolithic Period by Franchthi Cave re-
searchers based on domestic wheat data (Perles et al., 
2013:1007). Taken all this together between the years 
8000 to 7000 BC is still a mystery in the Northwest An-
atolian chronology. This 1000-year period, which is 
likely to represent the post-Mesolithic Period, has not 
been fully elucidated yet. 

The fact that no pottery was found in the Ulucak 
Höyük Level VI and Uğurlu Level VI, which are 
dated to 6800-6700 BC, while very little pottery was 
detected in the levels XIII-XII, which represent the 
earliest phase of Çukuriçi so that this data is the sci-
entific background of the “Pottery Neolithic Period” 
or “Initial Neolithic” definition (Erdoğu & Çevik, 
2020:49; Çevik & Erdoğu, 2020:77; Çevik et al., 2020a: 
78; Çevik et al., 2020b: 13). Based on excavation data 
from Ulucak, Çukuriçi, Barcın and Uğurlu, it is 
claimed that the first pottery appeared in Western 
Anatolia around 6600 BC. Moreover, it is claimed that 
the pottery found in the Çukuriçi settlement, which is 
dated between 6680-6600 BC, is the earliest example 
after Girmeler Cave (Takaoğlu, 2014: 115-117; Horejs, 
2015: 305, 311). However, in a later study by Horejs, it 
was stated that the sherds found in Level XIII of 
Çukuriçi settlement may have been mixed with later 
levels (Horejs, 2019: 77). The Çukuriçi settlement is 
followed by Uğurlu-Zeytinlik Höyük, which is dated 
between 6640-6500 BC (Erdoğu, 2017: 75). Ulucak 
(Çevik et al., 2020b: 18) and Barcın Höyük (Gerritsen 
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et al., 2013: 73), both dated to approximately 6600 BC, 
follow the two settlements where the first pottery was 
found (Fig.1). 

The excavations at Bahçelievler have divulged ra-
diocarbon data that will change all this. A substantial 
amount of pottery was found in Level 8, which repre-
sents the first occupation period of the settlement and 
is dated to 7100-6800 Cal BC. Likewise, the same is 
true for Level 7, dated between 6800-6600 Cal BC, 
which represent the next cultural stage at Bahçe-
lievler. 

In this section, we find it useful to add a sidenote. 
We consider that the presence or absence of pottery is 
not sufficient for periodical designations. By far the 
best example to illustrate of this is the Sumaki Höyük 
Neolithic settlement. Although very high-quality bur-
nished pottery samples were found in Phase N7, 
which represents the first occupation of the settle-
ment in question and is dated to the LPPNB period 
(7134±57 Cal BC), the use of pottery was completely 
abandoned in the subsequent Phase N6 (6758- 6644 
Cal BC). In Sumaki Höyük Phase N5, dated to 6576-

6541 Cal BC, the burnished early mineral-added pot-
tery group, very similar to the tradition of Phase N7 
pottery, was reintroduced into daily use (Erim-
Özdoğan & Sarıaltun, 2018; Gündüzalp, 2021). There-
fore, the absence of pottery alone is not sufficient for 
the definition of the “Pottery Neolithic Period”, and 
this is also valid in reverse. Perhaps it is necessary to 
abandon the generalist distinction and replace it with 
an inductive perspective concerning pottery. Because, 
instead of making sense of the parts from the whole, 
trying to understand the whole by starting from the 
parts allows us to obtain more consistent and accurate 
results. To give an example from the westernmost 
point of the Anatolian plateau; at the entrance “A” of 
Girmeler Cave in Fethiye, there are lime-based struc-
tures with branch-mesh walls, which were built adja-
cent to each other and renovated many times. In this 
very early structure, samples like the pottery of the 
Turkish Lakeland which is an area with a series of 
shallow tectonic lakes, dated to 7000 BC, were also 
found (Çevik & Erdoğu, 2020: 50-51).

 

Figure 3. Neolithic to Early Chalcolithic chronology of Western Anatolia and East Thrace 
(Adapted from Gerritsen & Özbal, 2019 63 Fig.3 and Özdoğan, 2015:49 Fig.6) 
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Many Neolithic settlements on the coast of the 
Marmara Sea and east of it fall within the Fikirtepe 
Culture, which became evident after the "Initial Neo-
lithic" period. After Özdoğan's (1979) doctoral study 
on the Fikirtepe settlement, communities that were 
named in the Fikirtepe group are now described as 
belonging to Fikirtepe Culture (Fig.3). This culture 
was wides spread on the shores of the Marmara Sea, 
but especially in the eastern and southern Marmara 
region. With the Yenikapı excavations carried out in 
recent years, apart from Yarımburgaz Cave 
(Özdoğan- Koyunlu, 1986), it has been proven that 
this culture spread to the western side of the Bospho-
rus. However, due to inadequate excavations, its pro-
liferation in the eastern parts of the Marmara Sea and 
mountainous areas is not clear. Nevertheless, it is 
known that Fikirtepe Culture spread towards the in-
ner parts of Anatolia, as can be understood from 
Demircihüyük (Seeher, 1987) and the surveys carried 
out at Eskişehir (Efe, 1995). 

Multiple proposals have been made at different 
times regarding the dating of Fikirtepe Culture, 
whose cultural identity and settlement dynamics are 
widely discussed. The most prominent among these 
are the pre-Trojan Chalcolithic Age culture (Bittel, 
1960: 32), the Marmara coast prehistoric culture 
(Kansu, 1963), and the Late Neolithic Age culture 
(Mellaart, 1967, fig. 7; French, 1967). J. Mellaart (1967) 
argues that Fikirtepe Culture is contemporary with 
the Hacılar levels IX-VI, while M. Özdogan (1979) in 
his doctoral thesis dates this culture to between the 
end of Doğu Çatalhöyük and the beginning of 
Hacılar. As a result of increasing excavation data from 
different regions in the following years, the chronol-
ogy of Fikirtepe was questioned again and Fikirtepe 
Culture was divided into three stages (Fig.3). The ear-
liest period is defined as "Archaic Fikirtepe", the mid-
dle stage as "Classical Fikirtepe", and the last stage as 
"Developed Fikirtepe" (Özdoğan, 1997). Archaic Fikir-
tepe is dated between 6600-6300 BC, Classic Fikirtepe is 
dated between 6300-6000 BC and finally Developed 
Fikirtepe is dated between 6000-5800 BC (see fig.3). 
Chronologically, Archaic Fikirtepe consists of Pendik 
1982, Ilıpınar X-IX, Menteşe, Demircihüyük, and Ak-
topraklık C, contemporary with Barçın Höyük. It has 
been claimed that Classical Fikirtepe is contemporary 
with Pendik 1992 and Advanced Fikirtepe: Yarım-
burgaz, Ilıpınar VIII is contemporary with the settle-
ments (Özdoğan, 2007). 

With the Ilıpınar excavations, Fikirtepe Culture 
was dated clearly and distinctly for the first time. The 

levels reflecting the Fikirtepe Culture uncovered in 
the Ilıpınar excavations were examined by the radio-
carbon dating method and this culture was dated to 
6000 BC (Roodenberg - Schier, 2001). As a result of the 
excavations carried out in Menteşe Höyük, which is 
dated to the Archaic Fikirtepe period, this cultural 
phase is dated to 6400 BC (Roodenberg et al., 2003). 

The Bilecik-Bahçelievler excavation fills a very im-
portant gap in this sense. As a result of the Bahçe-
lievler excavations, the Fikirtepe Culture not only 
broke the perception of a culture spread solely 
around the Marmara Sea, but also its location in the 
mountain-passage region of Northwest Anatolia sug-
gests that this culture may had different dynamics 
than what is currently known. 

The Bahçelievler settlement provides the most up-
to-date data on the Neolithic Period in northwest An-
atolia. This article presents the current results in ques-
tion. In addition, age determination analyses indicate 
the Bahçelievler settlement as the oldest settlement of 
the Neolithic Period in Northwest Anatolia. The 
Bahçelievler settlement, where the use of pottery, an-
imal domestication and agriculture has been done 
since the earliest phase, is a key settlement in this con-
text. In addition, the new results in the Bahçelievler 
settlement, which revealed an uninterrupted settle-
ment for approximately 1000 years, also reveal a new 
approach regarding the beginning and development 
of Fikirtepe Culture in the region in question. 

2. MATERIALS AND METHODS  

The excavation method used in Bahçelievler is 
based on the modernized form of the excavation sys-
tem which was developed in Demircihüyük in the 
1970s and has been used for more than 40 years by the 
excavation team. During the excavation, the finds or 
units are collected and numbered in three groups: 
pottery, bone, and stone. Archaeological objects and 
finds, as well as botanical and C14 samples, are also 
numbered separately. In addition, all the finds, in-
cluding the C14 samples, are documented in situ by 
photogrammetric methods. During the excavations, 
multi-image photogrammetry and terrestrial stereo 
photogrammetry methods are used where necessary. 
Again, DEM (Digital Elevation Model) maps are pro-
duced, and the height, length or width of any wall or 
find above sea level are defined. In this way, the coor-
dinates of each C14 specimen in the x, y and z planes 
are included in the database in the excavation archive 
(Fig.4).
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Figure 4. Architecture of Bahçelievler Neolithic Settlement and location of radiocarbon samples (Excavation archive) 

Although mostly charcoal samples were used for 
radiocarbon analyses from Bahçelievler, and also spe-
cial attention was paid to samples taken from both 
sediment and human skeletons to minimize the “old 
wood” effect. In addition, both the stratification fea-
tures and the archaeological findings were examined 
mutually. So particular attention has been paid to 
contextual information in this study. Apart from all 
these, this study tried to minimize the possible “old 
wood” effect by using a substantial number of dating 
results for a Neolithic settlement rather than determi-
nations based on a few dating results. 

In this study, 20 samples were collected from the 
Bahçelievler settlement for radiocarbon analysis. Ra-
diocarbon dating of 15 charcoals, 3 bone and 2 organic 
sediment samples was carried out at the TUBITAK 
Marmara Research Center National 1 MV AMS La-
boratory (Doğan et al., 2021). Charcoal samples were 
subjected to physical and chemical cleaning proce-

dures: Based on the amount and condition of the sam-
ples, Acid-Base-Acid or only-Acid washes were ap-
plied (Mook, 1983). For the bone samples, following 
physical cleaning, an ultra-filter protocol was applied 
for collagen extraction (Hajdas et al., 2009). The qual-
ity of the collagen was evaluated based on colour, %C 
and %N content together with C:N ratios. Samples 
with C:N ratios between 2.9 and 3.5 were considered 
as uncontaminated macromolecules (DeNiro, 1985). 

Pre-treated samples were graphitized via AGE 3 
from Ion plus AG, measured by the 1MV TÜBİTAK 
AMS system (National Electrostatics Corp. UAMS 
3SDH-1). Background corrections and measurement 
normalizations were done with Phthalic anhydride, 
Sigma Aldrich, Purity 99% and NIST SRM 4990C – 
Ox-II, respectively, and they went through the same 
graphitization procedure. Furthermore, each AMS 
measurement included the reference materials IAEA 
C-7 and C-8 for quality control purposes. Although 
<1% uncertainty is generally deemed acceptable, 
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<0.6% uncertainty was achieved during these meas-
urements. It had been verified that the measurements 
with real samples at TUBITAK laboratory agreed 
with those of various AMS Labs across the globe 
(Yaka et al., 2021). Radiocarbon dates were calibrated 

using OxCal 4.4 (Bronk Ramsey, 2009), and the 
IntCal20 calibration curve (Reimer et al., 2020), then 
the dates were subsequently modelled based on the 
archaeological periods.

Table 1. AMS measurements of Charcoal, Bones and Sediment samples from Bahçelievler settlement, 

 given in 14C yr BP and calibrated BC dates (Excavation archive). [* The rate of 95.4% could not be reached in each 

sample (see Figs.5,6). Therefore, the date with the highest and most consistent probability was chosen] 

Lab. Code 
AMS 
Date 

Calibrated 
Date* 

(%95 - 68) 

Sample 
type 

Pre-treatment 
Bahçelievler 

Layers 

Sample Context 

TÜBİTAK - 2146 7111±32 6063-5971 Charcoal Acid-Base-Acid Level 2 Open space 

TÜBİTAK - 2151 7125±36 6068-5974 Charcoal Acid-Base-Acid Level 2 Courtyard  

TÜBİTAK - 2150 7216±35 6100-5996 Charcoal Acid-Base-Acid Level 2 Indoor 

TÜBİTAK - 2145 7225±31 6103-6014 Charcoal Acid wash Level 3 Open space 

TÜBİTAK - 2147 7248±31 6221-6029 Charcoal Acid-Base-Acid Level 3 Indoor 

TÜBİTAK - 2148 7357±59 6276-6076 Charcoal Acid wash Level 3 Indoor 

TÜBİTAK - 2156 7433±33 6392-6233 Charcoal Acid-Base-Acid Level 4 Indoor 

TÜBİTAK - 2149 7448±34 6399-6236 Bone  
Collagen Extraction 
- Ultrafiltration 

Level 5 Human skeleton 

TÜBİTAK - 2144 7449±33 6399-6236 Charcoal Acid wash Level 5 Courtyard 

TÜBİTAK - 2152 7473±34 6420-6243 Charcoal Acid-Base-Acid Level 5 Indoor 

TÜBİTAK - 0996 7660±37 6590-6445 Sediment Acid wash Level 6 Open space 

TÜBİTAK - 2154 7669±35 6591-6446 Bone 
Collagen Extraction 
- Ultrafiltration 

Level 6 Human skeleton 

TÜBİTAK - 1331 7715±34 6612-6471 Bone 
Collagen Extraction 
- Ultrafiltration 

Level 6 Human skeleton 

TÜBİTAK - 0995 7772±43 6681-6496 Sediment Acid wash Level 6 Courtyard 

TÜBİTAK - 2153 7840±34 6776-6592 Charcoal Acid-Base-Acid Level 7 Courtyard 

TÜBİTAK - 0826 7843±32 6769-6600 Charcoal Acid wash Level 7 Indoor 

TÜBİTAK - 2143 7886±33 6831-6642 Charcoal Acid wash Level 7 Courtyard 

TÜBİTAK - 0998 7904±37 6846-6648 Charcoal Acid-Base-Acid Level 7 Indoor 

TÜBİTAK - 0999 7944±38 7032-6694 Charcoal Acid-Base-Acid Level 8: Courtyard 

TÜBİTAK - 2157 8147±35 7192-7052 Charcoal Acid-Base-Acid Level 8 Courtyard 

 

Table 2. The %C, %N, C:N, δ13C results of collagen for the dated bones. 

Lab. Code %C %N C:N (atomic ratio) δ13C (AMS Measurement) 

TÜBİTAK - 2149 44.52 16.05 2.97 -19.52±0.58 

TÜBİTAK - 2154 44.83 16.01 3.00 -18.56±0.56 

TÜBİTAK - 1331 45.48 16.23 3.00 -19.43±0.51 

 

A table is added for the %C, %N, C: N, δ13C results 
of collagen for the dated bones from Bahçelievler Set-
tlement. We don’t have δ15N data for these samples 
(Table 2). 

In this study, Bayesian statistical modelling was 
carried out where contexts were taken as phases. The 

modelling of phases as being continuous has also 
been applied according to archaeological periods as 
well (Fig.5) Accordingly, the 3 phases were selected 
as continuous.  
This model assumption can be considered hypothet-
ical because chronological gaps may occur (Fig. 5).
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Figure 5. Bayesian statistical modelling is given where contexts are taken as phases (edited by TUBİTAK-MAM).  

3. RESULTS 

Before revealing the chronology of Neolithic 
Bahçelievler, it would be useful to review the unique 
aspects of the settlement and the material cultural re-
mains. Bahçelievler settlement has been dated from 
between 8147±35 to 7111±32 BP (7192-7052 to 6063-
5971 cal BC) (Fig.6, Table 1). It is understood that the 
round/oval planned structures in the settlement were 
built with the branch knitting technique from the first 
phases. In the oldest phase (Level 8), there is an oval 

house with a pit bottom dug into the main soil, while 
the oval/round structures in other phases are flat-bot-
tomed (Levels 7-3). The empty spaces between houses 
were used as workshops. All of the human remains 
recovered belonged to individuals who were buried 
in the hocker position in the pits dug in courtyards. In 
the last prehistoric phase (Level 2), the architectural 
tradition changes sharply; and the architecture is rep-
resented by rectangular planned structures. The up-
permost layer of the settlement represents the Iron 
Age (Level 1).
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Figure 6. Neolithic to Early Chalcolithic Chronology of Bilecik Bahçelievler Settlement (Excavation archive) 

The Neolithic pottery from the Bahçelievler settle-
ment is divided into six main ware groups. Sherds be-
longing to the buff, cream and brown wares are more 
abundant in the early phases. The walls of simple ves-
sels with narrow rims and straight rims are generally 
thick. Significant and intense grit tempering was ob-
served in the paste of the vessels found in levels 8-7 
which are dated to 7192-7092 – 6779-6592 Cal BC 
(Fig.6, Table 1). Grit inclusions in Level 8-7 pottery 
clays can be divided into three subgroups. The first 
group consists of pebble, coarse sand, and suchlike. 
(it can be found everywhere) in the stone added 
wares. The second group is basalt or granite tempered 
wares (selected), and the third group is quartz or lime 
tempered wares (selected or naturally found in the 

clay paste). As a result of micromorphological exami-
nation and analysis to be made in the future, the 
boundaries and/or characteristics of the above 
groups will be further clarified. The level 7 pottery 
group is generally like the previous level. However, it 
was observed that the light tones in the surface colour 
of the vessels decreased in number and the red, mott-
led brown ware group became more pronounced. The 
variety of forms of the vessels is not as diverse as in 
the previous phase. The form of Level 8 vessels was 
added to Level 7 with narrow-rimmed vessels having 
retracted rims and very few open vessels, such as 
bowls. 

In Level 6 which is dated to 6681-6496 – 6590-6445 
Cal BC (Fig.6, Table 1), significant differences were 
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found in the Bahçelievler pottery-making tradition. 
Dark wares, which are perhaps the predecessors of 
Fikirtepe Culture Pottery, together with occasional 
and a few scratch-scraped decorations, begin to be 
seen in this phase. In addition, a significant variation 
in the form of Bahçelievler Neolithic vessels was de-
tected with this level. Conical bowls, slightly “S-pro-
file” bowls and shallow-necked spherical bowls were 
also used together with narrow rimmed pots. One of 
the obvious differences in Level 6 is the colour change 
on the vessels’ surface. Dark tones begin to gain 
weight on the surface of the sherds belonging to this 
level, and the buff-brown tones have decreased com-
pared to the previous phases. Orange and red tones 
also became more evident in the pottery paste col-
ours. Mica begins to appear in Level 6 pottery pastes, 
especially in the red/orange-coloured pastes. Based 
on these mica samples, it can be argued that different 
clay deposits from the previous levels began to be 
used. Advanced analysis methods will clarify this sit-
uation. Significant changes were also detected in the 
pottery paste additives. Quartz or lime tempered 
pastes, which are detected in levels 8-7, are decreas-
ing, and basalt-tempered pastes are rarely seen. Grit 
addition is usually evident in pastes of this stage. A 
small contribution of sherds was also detected. 

With Level 5 of the Bahçelievler settlement (ap-
proximately after 6400 BC), the number of dark wares 
and incised decorations of Fikirtepe Culture in-
creased. This level is dated to 6420-6243 – 6399-6236 
Cal BC (Fig.6, Table 1). Level 5 pottery container at-
tachments such as handles have also increased. The 
number of narrow rimmed pots decreased; instead, 
the number of steep-sided pots, bowls or conical body 
bowls increased. The forms of the “S-profile” bowls 
have also diversified. Vertebrate “S-profile” vessels 
have come into use, albeit a little. The number of shal-
low-necked spherical-bodied jars and everted-necked 
jars has also increased. Level 4 is dated to 6392-6233 
Cal BC according to a single C14 date (Fig.6, Table 1). 
Red and orange wares increased significantly in this 
level. Sherds with incised decorations have also be-
come evident and the variety of decoration has in-
creased. Box-shaped vessels, albeit very few, were 
also found.  

In level 3, which is dated to 6276-6076– 6103-6014 
Cal BC (Fig.6, Table 1), the pottery generally consists 
of dark ware. Red and orange items decrease in num-
ber at this stage. The numerical predominance of 
Black, Dark Brown, Mottled Dark Brown, and Red-
brown wares is seen. It was determined that the 
boxes, which are the phenomenon vessel form of the 
Northwest Anatolian Neolithic, were used more in-
tensively in Level 3. In addition, the diversity of dec-
oration, which is the defining feature of Fikirtepe Cul-
ture, has increased and the surface of the vessel has 

begun to be processed more intensively. The variety 
in container forms has increased to a great extent. In 
particular, the number of “S-profiled” vessels has in-
creased enough to be divided into subgroups. It was 
also determined that the number of long-necked 
spherical-bodied pots increased with this phase. In 
Level 2, which represents the highest phase of the 
Bahçelievler settlement, Fikirtepe Culture is domi-
nant. This level is dated to 6100-5996 – 60635971 Cal 
BC (Fig.6, Table 1). Fikirtepe pottery containers are 
usually in dark tones. The number of orange/red 
wares has decreased, while the number of black and 
dark brown wares increased. In this level, where the 
number of box-shaped vessels increased, the foot ty-
pology of the boxes also diversified. 

The first evaluations made on the chipped stone 
finds show that the local flint was used to a large ex-
tent in the settlement, and that obsidian was imported 
from Central Anatolia at a rate of 9% according to the 
data, in which only the first year was examined (Ko-
lankaya-Bostancı & Fidan, 2021). The chipped stone 
assemblage in Bahçelievler, where the chipping pro-
cess took place mostly in the courtyards, is based on 
the production of blades and bladelets. Among the 
tool types recovered from the buildings, a few sickle 
blades and bladelets were mostly found, which indi-
cates that agriculture had an important place in the 
settlement. This shows that the general character of 
the settlement is very similar to other Northwest An-
atolian finds, where grinding stones and pestles for 
agriculture were recovered (Kolankaya-Bostancı & Fi-
dan, 2021; Gatsov 2003; Gatsov, 2009; Balcı 2011; Balcı 
2016; Budd et. al 2020).  

There is a wide range of economic plant data. Ar-
chaeobotanical studies were reported by Hüreyla 
Balcı who is PhD candidate from Koç Üniversity. The 
cereal group has more abundance compared to the 
pulse group. The cereal group includes Triticum ssp. 
aestivum/durum (bread/hard wheat), Hordeum vulgare 
ssp. Vulgare (six-row barley–naked/hulled), Triticum 
turgidum ssp. Dicoccon (emmer wheat), Triticum mon-
ococcum ssp. Monococcum (einkorn wheat - only one 
grain), and Triticum/Hordeum (cereal/barley frag-
ments). Only lentil and bitter vetch seeds are identifi-
able in the pulse group. From the gathered 
fruits/seeds, we obtained a good assemblage of Pista-
cia ssp. (pistacia), about 80 fruits, especially from 
Phase 5 (courtyard area), and two fruits of Vitis ssp. 
(grape) were identified. When we look at the data, it 
is not possible to talk about a full farming package in 
the site, especially for the pulse group; on the other 
hand, the site shows similarities and some dissimilar-
ities with other sites in the Marmara region concern-
ing economic plant selection. Bahçelievler is im-
portant in providing earlier dates as current evidence 
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so that the data can help us to interpret the early farm-
ing activities in the region. 

When we look at the animal bone remains at Bahçe-
lievler, the domestic fauna includes sheep, goats, and 
cattle; while in the wild fauna, bone remains of Cervi-
dae (red deer, fallow deer) and wild boar were iden-
tified. Non-mammalian fauna includes gastropods 
and tortoises. It was observed that long or flat bones 
of medium and/or large mammals were mostly pre-
ferred for bone tools. Deer antlers were also used. 
Older animal bones were used more. Among the 
finds are awls, bowls, spatulas, pendants, and a flute. 
Bone tools were reported by Hazal Azeri who is PhD 
candidate from Frei University. 

4. DISCUSSION  

The nature of prehistoric chronology does not al-
low us to determine and examine any period sequen-
tially because the cultural material or evidence of age 
from any stage of prehistory is probably a combina-
tion of the remains of several decades or even centu-
ries. In terms of defining the chronology of the stud-
ied period, it is very unlikely that it refers to phases 
shorter than 50 years. Although we are talking about 
±25 years owing to the AMS method used in radiocar-
bon analysis and detailed studies in recent years, the 
calibrated date range and variation may reach a cen-
tury. Thus, not only is there a problem dealing with a 
period that may be in a state of continuous, gradual 
change but the time and space itself that we describe 
represents a mixture of remnants of society during 
that period of change. 

In some ways, the most obvious way, and certainly 
the most widely accepted, is to allocate the date based 
on the relative comparison of material distribution 
and temporal variability based on cultural material 
comparisons made previously. Material-based rela-
tive comparison is the composite form of the process 
that is the subject of this study, rather than reflecting 
any particular time of the settlements. It should not be 
forgotten that if the material remains due to sudden 
abandonment at one stage of a single settlement was 
either accumulated in a short time or abandoned 
gradually, it could last for more than tens of years. To 
provide the absolute dating of each site, the ideal da-
ting can be done by comparing it with abundant radi-
ocarbon dates and contemporary sites. While the ex-
istence of an irregular radiocarbon chronology and a 
small amount of dating analysis for the Western An-
atolian Neolithic period is evident, the absolute chro-
nology data of the Bahçelievler, Ulucak and 
Çatalhöyük settlements confronts us with an im-
portant problem to solve. However, it is more realistic 
to assume that the apparent contemporaneity of a 
combination of radiocarbon and pottery chronologi-
cal data can only be separated by 100 years, rather 

than being dated to the same year. In addition to the 
difficulties of this approach, the existence of an un-
known process in the production of any material re-
mains puts us in a quandary. When all these aspects 
are evaluated together, the main axis of this study is 
not only to aim for an absolute dating method, but 
also to incorporate the mutual examination of archae-
ological elements such as pottery, stone tools and bo-
tanical data and compare the results within a multi-
window perspective. Therefore, in this study, we 
have tried to present a more realistic range of dating 
by mentioning material remains as well as radiocar-
bon data. 

The basic reason for groupings formed by relative 
chronologies divided into regions or sub-regions is to 
divide them into larger, more significant cultural pe-
riods. However, this chronological method based on 
relative and cultural names may cause some unre-
solved problems. Periodic and/or regional chronolo-
gies created with relative chronologies traditionally 
use culture designations. The chronology of Fikirtepe 
Culture is a good example of this. For example, while 
talking about Fikirtepe Culture, distinctions such as 
Archaic Fikirtepe and Classical Fikirtepe are made. In 
the case of Fikirtepe Culture, these distinctions were 
generally accepted without first making a critical ex-
amination of their validity, and all settlements were 
slotted into their relative chronology accordingly. The 
Bahçelievler excavations and the dating of the levels 
by the AMS method also provide a good opportunity 
to observe the development of the culture itself. 

The problem of Neolithization and the emergence 
of the first pottery in Western Anatolia has been clar-
ified a little more with the Barcın, Uğurlu, Ulucak and 
Bahçelievler excavations carried out in recent years 
(Fig. 1). Especially the Barcın and Bahçelievler exca-
vations in Northwest Anatolia are significant in this 
context. Likewise, it can be argued that the earliest 
pottery found in both settlements has pivotal im-
portance in terms of both the formation process and 
the inter-regional interaction and understanding of 
the Neolithic network. Due to the geographical loca-
tion of the settlements in question, and interaction 
with peoples in the Balkans, the coastal Aegean re-
gion, and other important settlements in Central An-
atolia, the Neolithization of the entire western Anato-
lia has the potential to illuminate the problem 
through a different window. 

As mentioned above, although the Neolithization 
process of Western Anatolia has been studied to var-
ying degrees over the last four decades, starting with 
the Fikirtepe excavations, the basic assumptions and 
models have remained essentially unchanged. Most 
of the generalizations about the Northwest Anatolian 
chronology are based on Fikirtepe chronology, and 
the Initial Neolithic has been the traditional cultural 
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group, defined as Classical to Developed Fikirtepe 
Culture. In the context of cultural history, this is per-
haps a useful chronological sequence. However, exca-
vations in recent years have also revealed the inade-
quacy of this nomenclature. When talking about the 
chronology of the Neolithic Period in Western Anato-
lia, there is need for a more defined temporal se-

quence in which the years are specified. For this rea-
son, we would like to offer the following chronologi-
cal nomenclature as a suggestion here for the first 
time (Table 3). Since Fikirtepe Culture spread in the 
Marmara region for many years, a chronology has 
been created using Fikirtepe names, since they have 
become familiar as such.

Table 3. New chronological nomenclature and latest dating of the Northwest Anatolia (edited by authors). 

Cultural Stages Definitional Chronology Date 

Post-Fikirtepe 
Late Neolithic-Early Chalcolithic 
Yarımburgaz IV 
Developed Fikirtepe 

5800/5600 
to 

6100/6000 

Fikirtepe I-II-III 
Classical Fikirtepe 
Archaic Fikirtepe 
Pendik 

6100/6000 
to 

6600/6500 

Proto-Fikirtepe 
Pre-Pottery Neolithic 
Initial Neolithic  
Early Pottery Neolithic 

6600/6500 
to 

7100/7000 

 

5. CONCLUSION 

Interpreting the results obtained from archaeologi-
cal excavations scientifically is indispensable nowa-
days. The most accurate result is achieved when the 
archaeological and archaeometric results are mutu-
ally matched with each other. The archaeological data 
and age determination analyses of the Bahçelievler 
excavations have enabled us to reach important con-
clusions. Results from 20 measurements are given in 
table 1. They agree with the stratigraphy and context 
based on their radiocarbon dates of 7th to 8th millen-
nium BC. Calibrated date intervals together with the 
geographical distribution are presented in this table. 

According to the results of C14, the Bilecik-Bahçe-
lievler settlement becomes an open-air settlement 
from which the earliest results from the Neolithic Pe-
riod in Western Anatolia are taken. However, the fact 

that agriculture, domestication, and pottery were also 
present in the earliest level of the settlement, starting 
from 7100/7000 BC, is very important for Western 
Anatolia in terms of it hosting many firsts. In addi-
tion, the archaeological and chronological results ob-
tained from Bahçelievler provide new information 
about the beginning and development of Fikirtepe 
Culture, which gave its name to the Neolithic Period 
Culture in Northwest Anatolia. This shows that Fikir-
tepe Culture should be re-evaluated. In fact, new data 
covering the thousand years that Bahçelievler, which 
was inhabited uninterruptedly between roughly 7000 
BC and 6000 BC, opens the chronology of the Western 
Anatolian Neolithic Period to discussion. Indubita-
bly, new research and excavations yet to be made will 
reduce the unknowns about the Neolithic Period, 
which we have begun to understand much better in 
Western Anatolia in recent years.
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