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Studying Fingerprints in Archaeology:
Potentials and Limitations of
Paleodermatoglyphics as an
Archaeometric Method

Aysel Arslan®

Abstract

Fingerprints are commonly found in archaeology, especially on objects made of clay such as
pottery and figurines. It is possible to gain information about the individuals who left these
prints through paleodermartoglyphics, the study of ancient fingerprints. This field of study
combines forensic anthropology with archaeology and is useful in estimating the age and sex
of the individuals who left the fingerprints as well as finding matching sets of fingerprints.
These analyses have the potential to illuminate the nature of labor division in past societies.
This article introduces paleodermatoglyphics and discusses its potentials and limitations as an
archacometric method.

Keywords: Fingerprints, paleodermatoglyphics, clay, age and sex estimations, labor division

Ozet

Arkeolojik nesnelerde parmak izleri, 6zellikle ¢anak ¢omlek ve figiirin gibi kilden yapilmis
objelerde yaygin olarak kargimiza ¢cikmaktadir. Arkeolojik parmak izlerinin incelenmesini kap-
sayan paleodermatoglifik caligmalar sayesinde bu izleri birakan bireyler hakkinda bilgi edin-
mek mimkiindiir. Adli antropoloji ile arkeolojiyi birlestiren bu ¢alisma alani, parmak izlerini
birakan kisilerin yasini ve cinsiyetini tahmin etmenin yani sira eslesen parmak izi setlerini
bulmakta da faydalidir. Bu analizler, eski toplumlardaki is bélimiinii aydinlatma potansiyeline
sahiptir. Bu makalede paleodermatoglifik yontemler tanitilmakta ve arkeometrik bir analiz
yontemi olarak sahip olduklari potansiyel ve kisitlamalar tarugilmakeadir.

Anahtar Kelimeler: Parmak izleri, paleodermatoglifik ¢alismalar, kil, yas ve cinsiyet tahmini,

is boliimii
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Introduction

As humans, one of the ways we interact with the world is through touch. We hold and grasp the
objects around us thanks to the furrows that cover the palms of our hands and soles of our feet.
These furrows sometimes leave marks called friction ridges or epidermal ridges on the surfaces
we interact with. Such imprints of epidermal ridges from human hands and feet are commonly
found in archaeology, especially on clay surfaces. These prints have the potential to provide
invaluable information about the people who left them, yet imprints have only been studied by
relatively few researchers in the last few decades. By studying these prints, it is possible to iden-
tify specific individuals in a certain production area or reconstruct labor divisions by estimating

the approximate age and sex of those who left them.

Paleodermatoglyphics deals with analyzing archaeological fingerprints. This article aims to
introduce paleodermatoglyphics, a relatively unexplored methodological approach in under-
standing the organization of craft producers in archaeological contexts, and the most common
methods that have been used by researchers in the last two decades. Therefore, I first briefly
introduce the nature and development of fingerprints, then delve into the study of ancient
fingerprints. Here, I introduce three main methodologies developed to infer patterns of labor

division in past societies.

The Nature and Development of Fingerprints

Although fingerprint technically only refers to the impressions on the last finger joints, the term
fingerprints is used interchangeably with epidermal ridges or friction ridges from anywhere on
the palms and fingers in archaeology. Therefore, whenever fingerprints are mentioned in this

article it refers to epidermal ridges in general and not only the prints on the last finger joints.

Epidermal ridges have been formed by evolutionary development over the millions of years and
can be found in human hands and feet and in other primates—and where applicable, embed-
ded in prehensile tails (Daluz 2015, 4). They are formed during gestation by the fourth month
of prenatal development. This occurs as the fetus places pressure on the fingers to touch, there-
by creating friction ridges. While developing in the womb, fingerprints form one of the three
main pattern types: an arch, a loop, or a whorl (Figure 1). Each individual’s epidermal ridges
are considered unique and durable because once fingerprints are formed, they do not change.
Therefore, in the last century, they have become the primary source of personal identification in
the modern world. Both genetic and environmental factors affect the formation of fingerprints,
which is why each fingerprint is unique. Not even identical twins, who share the same DNA,
have identical fingerprints (McRoberts and McRoberts 2011).

Friction ridges are made of hundreds of friction ridge units, each containing a sweat gland and

a sweat pore (Daluz 2015, 36-37). These do not always follow the same contour while being
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formed as three main types of minute details called minutiae are formed during this process:
bifurcations, ending ridges/short ridges, and dots (Figure 2). Bifurcations are forking or splitting
one primary ridge into two. Ending ridges and short ridges are formed when the development of
that primary ridge starts closer to the termination of ridge development during gestation. The
length of the short ridge can sometimes be as small as only one friction ridge, which is usually
called a dot. Another critical premise for fingerprint identification is the notion that fingerprints
are permanent throughout an individual’s lifetime. Thanks to the permanent nature of finger-
prints, the minutiae are used to find matching sets of fingerprints in forensic investigations and

archaeological research in order to identify individuals.

Although their shape and arrangement would never change, age is a factor that affects the
sharpness of epidermal ridges as they become flattened, the skin becomes wrinkled and the size
of the sweat pores and the hands increase when people get older (Maceo 2011, 16; Nagesh et
al. 2011; Silva et al. 2016; Sdnchez-Andrés et al. 2018). These result in wider epidermal ridge

breadth as age increases.

Analyzing Fingerprints from Archaeological Contexts:
Paleodermatoglyphics

Fingerprints offer an invaluable source of information for archaeologists. Paleodermatoglyphics,
the study of ancient fingerprints, combines forensic anthropological analyses of fingerprints
within the scope of archaeology. Once investigated thoroughly and with a large enough sample,
it is possible to chronologically date objects if matching sets of fingerprints can be found, esti-

mate the age and sex of those who left these fingerprints, and investigate on-site specialization.

Fingerprints can be commonly found in archaeological contexts. Objects made of clay are es-
pecially rich in retaining fingerprints thanks to clay’s plasticity. Once dry, baked clay becomes
chemically stable, enabling the prints to become permanent (Kralik and Novotny 2003, 6).
However, not all clay objects can retain fingerprints as the surface treatment of the object is
crucial in the preservation and condition of the prints. If the object were wiped, smoothed,
burnished, or polished after it was shaped, fingerprints would not preserve well. Apart from
clay, archaeological fingerprints can be found on organic substances such as glue or wax, paper,
photographic films, glass plates, brass or bronze objects, corroded metals that contain copper,

paintings, sculptures, and various ethnographic objects, as well as the skin of mummies (Krdlik

and Nejman 2007; Mull et al. 2011).

The earliest fingerprints, probably from a Neanderthal individual, were spotted on birch resin
that was utilized to make arrows in Germany date to ca. 80.000 BP (Koller et al. 2001). The
Gravettian open-air sites in Pavlov in Czechia and Krems in Austria from 27.000 to 24.000

BP, however, provide the earliest friction ridge impressions that belong to modern humans
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(Svoboda et al. 2004, 256; Kralik and Novotny 2005; Krélik and Einwdgerer 2007). These
fingerprints, the most famous of which is the one on the back of the Dolni Véstonice female
figurine (Krélik et al. 2002), were unintentionally left on these objects such as anthropomor-

phic and zoomorphic figurines and amorphous clay blobs.

When people started using fingerprints as a form of identification is currently beyond our
knowledge, but archaeological records suggest that this practice might have considerable antiq-
uity, perhaps as old as thousands of years. The Chinese were the first to use epidermal ridge im-
pressions for personal identification during the Qin dynasty, with the earliest examples dating
to 221 BCE (Xiang-Xin and Chun-Ge 1988 in Barnes 2011, 9). Fingerprints were impressed
on both sides of sealings in Ancient China to verify one’s identity further (Berry and Stoney
2001, 13). The practice was intended to prevent people from breaking the seal and thus ensure

the confidentiality of the message.

Some of the earliest research on fingerprints in the western world stems from impressions of
fingerprints on the archaeological material (e.g., Faulds 1880; Galton 1892), yet archaeological
fingerprints had been addressed in publications only sporadically until the 1980s (Bade¢ 1934;
Cummins 1941). Archaeologist Paul Astrém in collaboration with the fingerprint specialist
Sven Arne Eriksson did the first significant systematic work on fingerprints on the archaeologi-
cal objects. They focused on fingerprints from Greece, Crete, and Cyprus, especially Mycenean
pottery and Linear B tablets (Astrém and Eriksson 1980). Ever since, there has been a steadily
growing body of literature that focuses on different aspects of fingerprints in paleodermato-
glyphics. These studies can be mainly divided into three categories: studies that focus on finding
matching fingerprints, those that concentrate on age estimations by analyzing how hands grow
through time, and those that focus on sex estimations from fingerprints. Some recent studies
combine age and sex estimations to obtain a more holistic picture in the lives of past societies

as well.

Fingerprint Matching

Fingerprints are used as forensic evidence to tie someone to a particular location or a crime
thanks to their permanent nature. On the same premise, it is possible to look for individuals
who left their fingerprints on multiple objects in archaeological assemblages by comparing and
matching the minutiae of the preserved fingerprints. Especially if an automated fingerprint
identification software is used, this method holds great potential to identify specific individuals
working in a production area. It is also possible to chronologically match different objects be-
cause the fingerprints need to be left during the lifetime of the individual in question. However,
this is a challenging task because fingerprints from archaeological contexts are usually fragmen-

tary, and the degree of their preservation is not always very good.
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Several researchers have been working on finding matching sets of fingerprints among the ar-
chaeological assemblages but with relatively limited success (Branigan et al. 2002; Lichtenberger
and Moran 2018; Sare Agtiirk and Moran 2021). Keith Branigan, Yiannis Papadatos, and
Douglas Wynn (Branigan et al. 2002) examined epidermal ridges on pottery from Ayia Kyriaki
(cemetery site) and Fournou Korifi (settlement site) in Southern Crete, in order to identify
matching sets of fingerprints. In the end, however, the researchers were restricted by the small
number of well-preserved fingerprints. The dataset was too small and fragmentary; thus, they
could not securely identify matching sets of prints. A similar problem occurred in Tuna Sare
Agtiirk and Kimberlee Sue Moran’s (Sare Agtiirk and Moran 2021) work on the ancient finger-
prints on terracotta figurines from Assos. The researchers aimed to match 25 fingerprints locat-
ed on 20 figurines from the same tomb (Tomb 4) in the Assos necropolis, but the fingerprints

were not detailed enough to yield comparable results (Sare Agtiirk and Moran 2021, 101).

Some researchers have successfully found matching sets of fingerprints in archaeological con-
texts. Ancient oil lamps and figurines from the Late Roman ceramics workshop at Beit Nattif in
Israel yielded numerous fingerprints on their internal surfaces left during the production pro-
cess (Lichtenberger and Moran 2018). The researchers managed to match a single fingerprint
with an arch pattern on multiple oil lamps, and these were located on the same spot and in the
same orientation in each lamp (Figure 3). Their results show that the same individual made
these lamps, and they also provide us with important information about their production pro-
cess. Based on the location and orientation of these fingerprints, they deduced that the maker
was holding the mold with their left hand and pressing the clay into the mold with their right
hand. The same fingerprint was also found on a figurine, suggesting that the oil lamp specialist

also worked with figurines.

Age Estimations

While the presence of children and the concept of childhood were mostly overlooked in archae-
ological interpretations until thirty years ago (Lillechammer 1989), the body of literature that
tackles these topics have been gradually growing with more studies focusing on the presence
and development of children in the past as well as their contribution to the archaeological
record (Sofaer-Derevenski 1994, 2000; Park 1998, 2005; Crawford 1999; Kamp et al. 1999;
Gilchrist 2000; Grimm 2000; Kamp 2001a, 2001b; Baxter 2005; Keith 2005; Smith 2005;
Ardren and Hutson 2006; Lopiparo 2006; Menon and Varma 2010; Rockman 2013; Romero
2017; Strézyk et al. 2018; Gagné 2019; Blazevicius 2019; Ferndndez-Navarro et al. 2022).
Various theoretical and methodological approaches have been developed to look into the living

conditions of children in the past.
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Paleodermatoglyphics is yet another method through which children and childhood can be
studied because the developmental stages until adulthood can be observed by studying fin-
gerprints (Kamp et al. 1999; Krélik and Novotny 2003; Krélik et al. 2022). By measuring the
breadth of the epidermal ridges in a specific area, it becomes possible to calculate the mean
epidermal ridge breadth (MRB). In order to do this, one measures the distance between the
edge of one epidermal ridge to the other in a predetermined length that goes through perpen-
dicular to the epidermal ridges and then divides this measurement by the number of ridges it
cuts (Cummins and Midlo 1943, 74; Kralik et al. 2022, 380). Although the initial patterns of
the prints do not change throughout someone’s life, the distance between each epidermal ridge
increases as they grow up until they reach adulthood. Therefore, by measuring the MRB of
fingerprints, it is possible to estimate the approximate age of children and juveniles. However,

once they become adults and stop growing, their MRBs do not change.

The work on figurine and pottery production among the Sinagua, an ancestral Puebloan group
in northern Arizona, by Kathryn Kamp and their colleagues (Kamp et al. 1999) was the earliest
study that focused on age estimations from fingerprints on archaeological finds. Their study
compared 26 animal figurines and 31 corrugated vessels from Sinagua. In order to perform the
analyses, they collected and measured inked fingerprints from 107 individuals aged between 36
months to adulthood (Kamp et al. 1999, 311). They developed the following regression equa-
tion to estimate the age of the individuals based on Mean Epidermal Ridge Breadth (MRB) to
identify child and adult potters:

KA: Age (month) = 614 x MRB (mm) — 112

Based on this equation, they suggested that those who made the figurines were between 8.5-18
years old with an average age of 11-13, while those who made the pots were mainly adults; only

occasionally child prints were identified on pottery.

Building on Kamp et al.’s work, Miroslav Krdlik and Vladimir Novotny (Krilik and Novotny
2003) developed various methods and equations to estimate age and sex from epidermal ridge
breadth. They did a blind study on estimating age and sex from fingerprints taken from mod-
ern clay objects at a ceramics workshop. This study contains three different groups. The first
group consists of 56 children; the second group of 20 adult professional skilled ceramicists;
and the third group of non-professional, unskilled adults and subadults. Since the surface of
the artifacts made by these groups were complex, just like archacological objects, most of the
fingerprints were fragmentary. The samples were collected and analyzed blindly (i.e., without
knowing whose fingerprint was found on the surface of the objects). When they applied Kamp
et al.’s (1999) model to estimate age, researchers realized that the results were inconsistent be-
cause Kamp et al. did not consider the clay shrinkage rate. The results became consistent once

this data point was added to the calculations (Krdlik and Novotny 2003; Figure 4). They also
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proposed an adjusted age estimation model with the shrinkage rate of clay in mind that became

the primary method for estimating age in future publications worldwide:

ModKA: Age (month) = 614 x 1.08108 x MRB (mm) — 112

One of the studies that applied Kralik and Novotny’s regression model for estimating age is the
work by Povilas Blazevicius (Blazevi¢ius 2019). This work explored the scale and nature of child
labor in the production of ceramic objects by analyzing the finger and palm prints on clay arti-
facts from the 13% to 18" centuries in the Vilnius Lower Castle, Lithuania. Out of more than
23.000 clay objects, including bricks, roof tiles, floor tiles, stove tiles, and household wares,
only 1.47% yielded epidermal ridges. Their results suggest that child prints were relatively few
between the 13™ and 16" centuries (ca. 33%) as opposed to the 17" and 18" centuries (ca.
66%), with an average of 12-13 years. The analyses show that children started working from the
ages of eight or nine. After 11-12, the number of children in the workforce grew considerably,

up to 25% of total production.

Sex Estimations

Apart from age, many researchers have also focused on sex estimations in order to gain knowl-
edge about sex-based labor division in the past (Hruby 2007, 2011; Kantner et al. 2019). Labor
division, especially in pottery production, has been an important discussion topic in archaeol-
ogy. The mainstream views link pottery production at the household level with females while
they suggest that males were producing the standardized pottery at workshops (Arnold 1985,
106). This hypothesis stems from gender-biased ethnographic research without much conclu-
sive proof especially regarding prehistoric communities. Paleodermatoglyphics can be useful
to prove or disprove such assumptions. While the equations that calculate the Mean Ridge
Breadth (MRB) can be used for age estimations for children and juveniles, they do not yield
conclusive evidence for sex estimations for adults. In principle, within a population, adult males
tend to have larger hands and fingers due to sexual dimorphism, which means that the MRBs of
adult males are larger than adult females on average (Krélik and Novotny 2003, 21). This makes
it possible to identify adult males to some extent. However, the adult female range is somewhere

between the adolescents and adult males, making interpretations more challenging (Figure 4).

Since the 1920s, researchers have known that epidermal ridges have sex-based differences (Hecht
1924; Cummins et al. 1941; Ohler and Cummins 1942), but the number of studies that focus
on identifying that difference increased in the last two decades (Acree 1999; Gungadin 2007;
Gutiérrez-Redomero et al. 2008, 2013, 2014; Kanchan et al. 2013; Oktem et al. 2015; Dhall
and Kapoor 2016; Rivalderia et al. 2016; Sdnchez-Andrés et al. 2018). These studies focus on
estimating the Mean Epidermal Ridge Density (MRD) instead of the abovementioned method.
This method measures the number of ridges in a predefined area (Gungadin 2007) of usually
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25 mm* and shows that males’ and females’ mean epidermal ridge density differ significantly
within the same population (Acree 1999; Gungadin 2007; Gutiérrez-Redomero et al. 2008,
2014; Oktem et al. 2015).

Several studies made use of the MRD method to gain information about sex-based labor di-
vision in the past. The first of these was Akiva Sanders’ work on the organization of pottery
production at Tell Leilan (Sanders 2015). He takes the shrinkage rate of clay into account in
his analysis and shows that while ceramic production was not a gendered task before state
formation, it became an exclusively male-dominated task with the rise of urbanism. Another
study worth mentioning is by Lucy Bennison-Chapman and Lori Hager (Chapman and Hager
2018). They employed Reflectance Transformation Imaging (RT1) on clay objects from the Pre-
Pottery Neolithic site of Boncuklu Hoyiik in order to understand the nature of labor division at
the site. They report that the majority of the fingerprints belonged to females with much fewer
male prints suggesting a sex-based labor division at Boncuklu in the production of clay objects.
However, it should be noted that this study does not take the shrinkage rate of the clay into

account, which might skew the results towards females.

Despite the difficulties in sexing adult fingerprints by measuring MRBs, John Kantner and their
colleagues successfully applied this method to their dataset and obtained interesting results.
Their work aims to understand the sex-based division of labor in pottery production, especially
in making the corrugated vessels, in the Ancestral Puebloan community dating to the 10" and
11* centuries CE at Chaco Canyon (Kantner et al. 2019). Since corrugated vessels were made
by pinching coiled clay together, the makers left many fingerprints on the surface. The research-
ers examined fingerprints on 985 corrugated pottery sherds from the Blue ] Ancestral Puebloan
community (Figure 5) with Kralik and Novotny’s model (2003) and concluded that about 47%
fall into the adult male category while about 40% belong to adult female or juvenile category
with an overlap of 12.5% that might belong to either males or females. Their analysis suggests
that both males and females were involved in the production of corrugated vessels at the Blue
J Ancestral Puebloan community. However, when examined chronologically, data suggests that
older corrugated vessels (produced before 1040 CE) were made primarily by males, while both

sexes were equally involved in making the later ones (Kantner et al. 2019).

Last but not least, Kent Fowler and their colleagues examined pottery sherds from the Early
Bronze Age site of Tell es-Safi/Gath in Israel by combining the MRB and MRD methods to
understand the organization of crafts production (Fowler et al. 2019, 2020). They developed
an age/sex identification matrix and took the shrinkage rate into account. Their analyses sug-
gest that men tended to be more involved in the production process than women, yet potters
from both sexes probably made almost all vessel types (Fowler et al. 2020). They could also

demonstrate the work of multiple people on the same vessels with older adolescent or adult



A. Arslan / Studying Fingerprints in Archaeology: Potentials and Limitations of Paleodermatoglyphics ...

prints together with young members of the potters, possibly apprentices. Their results suggest
that males, females, and teenagers of both sexes were involved in pottery production to some

extent at the site.

Discussion and Conclusion

Despite the promising results published in anthropology, especially in the last two decades,
fingerprint matching or sex and age estimations through fingerprints have attracted little atten-
tion from archaeologists so far. Even scholars criticizing gender-based assumptions in studies on
prehistoric divisions of labor do not discuss the information gained from paleodermatoglyphic
analyses (see for example, Bolger 2013), possibly due to the relatively unknown nature of the
method among archaeologists. Nonetheless, there is a growing body of literature in archaeology
that utilizes paleodermatoglyphics, especially in the last five years (Hruby 2007, 2011; Sanders
2015; Bennison-Chapman and Hager 2018; Dorland 2018; Lichtenberger and Moran 2018;
Strézyk et al. 2018; Blazevi¢ius 2019; Fowler et al. 2019, 2020; Kantner et al. 2019; Arslan
2022; Ferndndez-Navarro et al. 2022). These will undoubtedly accelerate the improvement and
fine-tuning of the methodologies discussed above and the invention of new ways to examine

fingerprints from archaeological contexts.

Analyzing fingerprints from archaeological contexts can help researchers to reconstruct not
only the age and sex-based labor divisions in the past but also infer the minimum number of
individuals working in a specific production area. However, each method discussed above has
some limitations when applied to archaeological fingerprints. The age estimation equations
were developed for archaeological samples with the clay shrinkage issue in mind. Still, one of
the drawbacks of the method is the lack of comprehensive reference sets apart from the one
provided by Krélik and Novotny in their 2003 study discussed above. This reference comes
from the modern Czech population and the results might not be applicable to other parts of the
world or past populations. The MRD method for sex estimations was also developed to study
differences within the same population, so it requires a large enough sample to work success-
fully. Moreover, forensic studies established this methodology for modern populations whose
fingerprints are recorded with traditional methods on a flat surface such as with ink and paper.
As they do not use imprints on clay, the shrinkage rate of clay is not an issue they factor in
their analyses. Applying the MRD method to archaeological clay objects requires an addition-
al step of calculating the shrinkage of the clay being used, which sometimes gets overlooked.
Shrinkage is not an issue when it comes to epidermal ridges left on other types of materials
such as paper, photographic films, glass, paintings and metal objects, because they would not
shrink. Therefore, fingerprints found on such surfaces can be directly measured and compared

to modern samples.
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It is possible to differentiate male and female fingerprints by measuring various parts of hand
and fingers, yet these measurements need to be taken from the exact location on all samples
to ensure the results are not skewed (Dhall and Kapoor 2016; Krdlik et al. 2022). Moreover, a
recent study compared the MRB measurements from 58 positions of the hands of 90 school
children and demonstrated that the region of the hand the measurements are taken might also
significantly affect the outcome (Krélik et al. 2022, 393). It is, however, seldom possible to
consistently find the exact location of the hands or even fingers imprinted on clay in the archae-
ological record. Then, estimating age or sex from epidermal ridges on archaeological materials is
not as conclusive as doing it on samples from modern populations. Therefore, research on more

refined methods that can be better applied to archaeology continues.

Despite the decades-long history of research on ancient and modern fingerprints, dermato-
glyphics and paleodermatoglyphics are still developing fields of research. Researchers continue
to refine methods and equations to estimate sex and age both among modern and ancient
populations. Therefore, it holds much potential to provide more information about the people

who lived in the past.
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Figure 3. The same fingerprint with an arch pattern on multiple oil lamps from a Late Roman
workshop at Beit Nattif in Israel (Lichtenberger and Moran 2018, Fig. 4b)
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Figure 4.

6000 Boxplot showing the Mean Ridge
Breadth (MRB) measurements
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Krilik and Novotny 2003. 0-6yr are
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Figure 5.

Fingerprints on corrugated vessels
from the Blue J Ancestral Puebloan
community. Measurements

the Mean Ridge Breath (MRB)

are taken perpendicular

to the epidermal ridges

(Kantner et al. 2019, Fig. 3).
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Yeraltindan Yasam Oykiileri:
Biyoarkeolojide Yagam Dongiisii ve

Osteobiyografik Yaklagim

Basak Boz*

Ozet

Gegmis topluluklarda toplumsal cinsiyet kimlikleri ve rollerinin belirlenmesi sorunlu bir
alandir. Bu zorlugun alunda yatan temel sebep, toplumsal cinsiyet kimliklerinin her bire-
yin yasam dongiisii siirecinde kendine has dinamikleri ile olusmasi ve degisebilmesi gercegi-
dir. Osteobiyografi yaklagimi, bu farkindalikla osteolojik, arkeolojik ve tarihsel verileri kulla-
narak, sosyal kimlik, is, saglik ve her tiirlii deneyimin zemini olan bedenlerin bireysel tarihini
ortaya ¢ikartmay1 hedefler. Bu bakis acistyla bir yandan topluluktan bir bireyin yasam seklini
orneklendirirken diger yandan da geleneksel istatistiksel calismalarin “normal” ya da “genel”
tanimlamalarinin diginda kalan sira digihigs ve cesitliligi ortaya ¢ikartma potansiyeline sahiptir.
Osteobiyografi, bireysel yasam hikayelerinin yani sira bunlari benzer sosyal-kiiltiirel baglam
icine yerlestirerek toplulugun genel yasam seklini anlamaya caligmasi agisindan biyoarkeolojik

caligmalarda yerini korumakeadir.

Anahtar Kelimeler: Biyoarkeoloji, toplumsal cinsiyet, yas, yasam dongiisii, osteobiyografi

Abstract

Exploring social identities and gender roles in past communities is a problematic issue. The
main reason underlying this difficulty is the fact that the gender identity of each individual is
constructed with unique dynamics and can change during the life course. Using osteological,
archacological, and historical data, the osteobiographical approach aims to reconstruct unique
life histories of individual bodies that are the ground of all lived experiences, including occupa-
tion, health, and social identity. Sampling the lifestyle of an individual from a specific commu-
nity has the potential to reveal extraordinary and diverse experiences beyond the “normal” or

“general” definitions of traditional statistical studies. Thus, osteobiography has a crucial place
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in bioarchaeological studies to understand the lived experiences of individuals, as well as the
general lifestyle of a community by placing individual biographies into a given social-cultural

context.

Keywords: Bioarchaeology, gender, age, life cycle, osteobiography

Giris

Biyoarkeolojide toplumsal cinsiyet ¢alismalart 2000’li yillara kadar ikili cinsiyet siniflandirma-
sina gore yapilmig ayrimlar tizerinden olmustur. Bu ¢aligmalar, kemiklerin kas tutunma yiizey-
lerinde aktiviteye bagli degisimlerin, beslenme aliskanliklarinin ve cesitli hastaliklarin iskelet
sisteminde birakugy izlerin cinsiyetler arasi dagilimlariyla kadinlarin ve erkeklerin toplumdaki
rollerinin belirlenmesine odaklanmistir. Ugiincii dalga feminist hareketle baslayan ve biyolo-
jik cinsiyete diialist bakisa yapilan elestirel yaklagimlar (Voss 2000; Geller 2005, 2009; Sofaer
2006a; Hollimon 2011) ve kuir teorinin toplumsal cinsiyetin bir¢ok etkenin kesisimsel bir alani
oldugunun altini ¢izmesi ile (Butler 1993), toplumsal cinsiyet ¢alismalarinda teorik ve metodo-
lojik yaklagimlar koklii degisikliklere ugramistir (Boutin 2011; Ustiindag ve Boz baskida). Kuir
teoriye gore, toplumsal cinsiyet bircok fenomenin kesisimi ile olustugu gibi zaman igerisinde
baglamsal olarak da degisebilen bir olgudur. Yas bu fenomenlerin en 6nemlilerinden biridir.
Farkl: kiiltiirlerde yas kategorilerinin kapsadigi zaman araliklar: farkli olabilecegi gibi, yas kav-
raminin degisen anlamlandirmalari ve bu anlamlara gore uzlagilan toplumsal cinsiyet rolleri de
farklilik gosterebilir. Bireyin toplumsal cinsiyet kimliginin olusumunda hayat1 boyunca tiim ya-
pip ettikleri ve deneyimleri (performatifligi') nemli bir etkendir (Butler 1990, 1999). Ozetle
bir birey dogumundan dliimiine kadar tek bir toplumsal cinsiyet roliine sahip olmadig: gibi her

bireyin kendine has yasam déngiisiinden bahsedilebilir.

Kuramsal biyoarkeolojide iki diisiince akimi toplumsal cinsiyet ¢alismalarina y6n vermistir
(Hosek ve Robb 2019, 4). Bunlardan ilki, biyolojik ve kiiltiirel baskilardan etkilenen, adeta bir
obje gibi degisime acik ve degistirilebilir maddi bir nesne olarak bedenin biyo-sosyal dogasi-
nin kabul edilmesi gerekliligidir (Sofaer 2006a). Bu kabul zamanla ge¢mis topluluklarda yasa-

mis insanlarin yagam deneyimlerinin iskeletler tizerinde nasil izler biraktgini (bedenlendigini)

U Butler (1999) toplumsal cinsiyetin, ortaya cikartlmasi gereken bir “6z veya gerceklik” oldugu varsayimi
ile tiretilmis (sdylemden once var olmayan), kurgusal bir yap: oldugunu séyler: toplumsal cinsiyet, bireyin
toplumsal cinsiyetinin ortaya konulmas: beklentisiyle bir performatif eylemle baslayan ve tekrar eden
edimlerle iiretilen bir olgudur (Butler 1999, 20). Toplumsal cinsiyeti tutarli kilan diizenleyici uygulamalar
sayesinde bu kimlikleri niteleyen normlar olugturulur. Toplumsal cinsiyet kimligi, tanimlanmig normlar
gercevesinde bireyin icra ettigi, toplumun diger iiyeleri tarafindan izlenen ve onaylanan performatif bir
basaridir. Toplumsal cinsiyetin performatifligi 6ziinde, toplumsal cinsiyetin niteliklerinin toplumsal cin-
siyet kimligini diga vurmasindan ziyade kimlikleri fiilen olusturmasi anlamina gelir (toplumsal cinsiyetin
performatif kurulusuna 6rnek olarak drag tartigmasi icin bkz. Butler 1999).
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anlama galigmalarina evrilmistir. Ikinci teorik odak yasam dongiisiidiir. Yasam siirecinde farkls
evrelerden olusan, biiylime-gelismenin yani sira sosyo-ekonomik statii ve toplumsal cinsiyet
gibi cesitli kiiltiirel ecmenler tarafindan bigimlenen bir siireci tanimlar (Hosek ve Robb 2019).
Dogumdan 6liime kadar gegen siirecte, insan bedeni ile dogal ve kiiltiirel degisimler birleserek
kiiltiire ve kisiye 6zgii dongiileri olusturur. Yasam dongiisii yaklasiminda yasin, bireyin toplum-
sal kimliginin olusumunda rol oynayan biyolojik ve kiiltiirel deneyimlerini belirledigi kabul
edilir (Sekil 1). Dolayistyla yasam dongiisii, arkeolojide sosyal kimlik ve bireysel kimliklerin
anlagilmasinda 6nemli bir konudur (Gilchrist 2000, 325). Bireylerin fizyolojik degisimlere da-
yanarak kronolojik yaglarinin belirlenmesi biyoarkeolojik ¢alismalarda aligilageldik bir yontem-

dir. Bu yontemle belirlenen yas gruplari icinde bireylerin yaptiklari ve yapamadiklari kiyaslanir
(Gilchrist 2000, 326).

Osteobiyografi ve yasam dongiisii bakis agisi, bireyleri yapay gruplara (yas ve cinsiyet gruplari)
ayirmadan, bireysel hikayeleri 6ne ¢ikartmay: 6nemsemektedir. Bu bakis agisinda, bireysel ha-
yatlar ve yasam deneyimleri aracilifs ile bireylerin sosyal diinyalarini nasil algiladiklarini ve bu
sosyal diinyaya nasil uyum sagladiklarini anlama ¢abasi vardir (Hosek ve Robb 2019, 7). Bu
calismada, toplumsal cinsiyet kimliginin olusumunda 6nemli etkenler olan yas, kiiltiirel norm-
lar ve bireysel deneyimlerin kesiserek olusturdugu yasam dongiisii ve osteobiyografi yaklagimi

ele alinmistir.

Toplumsal Cinsiyetin Sekillenmesinde Yas ve Performatiflik:
Yasam Dongiisii

Toplumsal cinsiyet, bireylerin icine dogduklart kiiltiir tarafindan belirlenen ve bireyi belirli
kurallar ¢ergevesinde davranmaya zorlayan biyolojik cinsiyete atfedilmis kimlik rolleridir. Her
toplumun kendine 6zgii diizenleyici kurallari cercevesinde ve cinsiyet algisina gore farkli be-
denler i¢in tiretilmis davranis kaliplari vardir. Bunlarin siirekli tekrari bir siire sonra toplumsal

cinsiyete 6zgii “normlar” olarak goriilmeye baglar (Butler 1990, 33).

Toplumda bireylerin dogumda ikili cinsiyet sistemine (dogada biyolojik olarak sadece kadin
ya da erkek cinsiyetinin var oldugunu varsayan dialist sistem) gore kadin ya da erkek olarak
belirlenmesiyle birlikte toplumsal cinsiyet rollerinin bireylere 6gretilmesi siireci baslar ve birey-
ler hayatlar1 boyunca bu rollerin gerektirdigi cercevede davranis modelleri edinirler. Bu roller
cergevesinde sosyo-ekonomik konumlar (statii) belirlenir, kadin-erkek arasindaki gii¢ dengeleri
olusur ve toplumsal yapi insa edilir. Ancak ikili cinsiyet sistemi, toplumdaki biyolojik cinsiyet
cesitliligini goz ardi ettigi gibi bu sisteme gore sekillendirilen toplumsal cinsiyet rollerinin de
evrensel oldugunu varsayar (Ustiindag ve Boz baskida). Toplumsal cinsiyet rollerinin biyolojik
cinsiyet temelli ve evrensel oldugu algisi, feminist hareketler ve kuir teori ile sorgulanmustur.

Ozellikle 2000’li yillarda, kiiltiirel bir insa olan toplumsal cinsiyet kimliklerinin sadece cinsiyet
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ile degil, bircok farkli kimligin (yas, sinif, iktidar, etnisite, statii vb.) kesiserek olustugu tartis-
malar1 toplumsal cinsiyete bakis agisint degistirmistir. Toplumsal cinsiyetin, bireyin se¢imleri,
aligkanliklari, tekrarlayan edimleri, hastaliklari, beslenme aligkanliklarini vb. igeren yasam per-
formanst ile yasam dongiisii siiresince tekrar tekrar inga edilen, karmagik sosyo-kiiltiirel bir olgu

oldugunun alt ¢izilmistir (Butler 1990, 1993).

Yas, daha once de bahsedildigi gibi toplumsal cinsiyet kimliginin olusumunda rol oynayan
onemli etkenlerden biridir. Bir bireyin toplumsal cinsiyet rolii, bireyin genetik ve gevresel et-
menlerin etkisiyle bitylimesi ve gelismesini kapsayan fizyolojik yasina, i¢inde yasadig: kiiltiir
tarafindan bir sosyal yas (kiiltiirel olarak insa edilen, belirli fizyolojik degisimlere ya da krono-
lojik yillara gore belirlenen yas araligi, 6rn. cocukluk ve ergenlik) ve toplumsal cinsiyet kim-
ligi atanmastyla belirlenir (Gowland 2006; Sofaer 2006a, b; Gilchrist 2009; Ustﬁndag ve Boz
baskida). Bireyin yasi ve buna yiiklenen anlamlar araciligiyla bireyin kimliklendirilmesi her
kiiltiirde farklilik gosterebilir, yani belirli yas gruplarina 6zgii roller ya da kimlikler evrensel de-
gildir (Gowland 2006; Sofaer 2006b; Gilchrist 2009). Ornegin, Joyce (2000), Mezoamerikada
cocuklarin erigkin diinyasindan farkli degerlendirildigini ve gocuklara ikiden fazla toplumsal
cinsiyet kimligi verildigini belirtmistir (Joyce 2000; Conkey 2003, 875). Ayrica, bir bireyin
yasamut siiresince gecirmis oldugu cesitli evreleri kapsayan yas araliklari (bebeklikten gocukluga
gecis, ergenlikten yetiskinlige gecis vb.) kiiltiirler arasinda farklilik gésterebilecegi gibi yasam
dongiisiindeki bu evreler farkli anlamlar da ifade edebilir. Bu anlamlar, kiiltiirler arast ¢esitli
uygulamalarla (6rnegin térenler ve kutlamalar: stinnet toreni, diigiin, erginlik térenleri, vb.)
gosterilebilir. Yasam dongiistinde belirli yas asamalarini tamamlayan bireylerin toplumsal cinsi-

yet kimlikleri, sosyal statiileri ve rolleri degisir.

Yakin zamana kadar, upk: ikili cinsiyet sisteminde kadinlik ve erkeklik rollerinin evrensel ol-
dugunun varsayilmasi gibi, yas almanin ve yaglanma siirecine 6zgii kiiltiirel deneyimlerin tiim
toplumlarda ve tiim zamanlarda ayni oldugu varsayilmistir (Gowland 2006). Bedenin gelisimi
ve degisimi bir nevi zamanin 6lgegidir. Bir yandan gegen zaman bedendeki degisimle 6lgiiliir-
ken, 6te yandan anlik bir deneyimi ya da daha uzun bir siireci igeren dogum giinii, ¢ocukluk,
genglik vb. kavramlar olmadan bedeni anlamlandirmak miimkiin degildir (Robb 2002, 153).
Bu bakis acistyla, bedeni, yasam dongiisii i¢inde kisa veya uzun siireli deneyimler, tekrar eden
aktiviteler ve davraniglarin da dahil oldugu performanslart araciligt ile degerlendirmek gerekli-

ligi ortaya ¢ikar.

Performatifligin Biyoarkeolojideki Yansimalari: Bedenleme

Bireylerin yasamlarina nasil devam ettikleri, degisime ve degistirilebilmeye acik bir yapisi olan
bedenlerini sekillendirir. Diger bir deyisle insan bedeni, sosyo-ekonomik ve biyolojik neden-
li degisimlerin kendini gosterdigi zemindir (Sofaer 2006b; Agarwal 2012; Geller 2017, 79).
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Bedenin degisimi sadece kaginilmaz bir siire¢ olan biiylime, bozulma ya da genetik miras ile
ilgili degildir. Bedenin yasam boyunca gecirdigi tinik degisim, bireyin i¢inde bulundugu dogal
ve kiiltiirel gevre ile de iligkilidir. Beden, bireyin aligkanliklarina, baskalarinin davranislarina,
yapilan ise ve cesitli deneyimlere yani bireyin yasam performansina gore tekrar tekrar sekillenir
(Sofaer 2006a). Bu sebeple beden, kiiltiirel kimligin ve toplumsal cinsiyet kimliginin maddi yan-
stmasidir. Bireyin kendine 6zgii kisisel hayat deneyimi icinde olugan kiiltiirel kimliklerinin tinik
degisimlerini bedende izlemek miimkiin olabilir (Sofaer 2006a, b; Geller 2009; Agarwal 2012).

Yasam siireci igindeki edimler yalnizca yasayan bedeni sekillendirmez, ayni zamanda iskelet
sisteminde de izlerini bulmak miimkiindiir. Iskelet sistemi dinamik yapist sayesinde, tipk1 ya-
sayan bedenin dis goriiniisii gibi degisebilir ve degistirilebilir. Bireyin yasam sekli, aktiviteleri,

gecirmis oldugu hastaliklar ve travmalar iskelet sisteminde birtakim degisimlere yol acar.

Feminist ve kuir teorilerinden sonra degisen bakis acilart biyoarkeolojinin yonteminde de birta-
kim degisikliklere yol agmistir. Toplumsal yapiy1 arastiran ¢aligmalar bir yandan bireyin yagami
boyunca yapip ettiklerinin iskelet tizerinde olusturdugu degisimleri arastirirken, bir yandan da
arkeolojik baglam ve materyal kiiltiiriiyle birlikte degerlendirerek is boliimii, hiyerarsi, esitsizlik
ve kimlik konularina agirlik vermis, toplumsal cinsiyet ¢alismalarina farkli bir boyut kazan-
dirmugtir (6rn. Grauer ve Stuart-Macadam 1998; Sofaer 2006b; Agarwal ve Beauchesne 2011;
Hollimon 2011; Agarwal 2012; ayrica is tanimi {izerinden toplumsal cinsiyet kimligi belirleme-
nin yanlighgs tizerine bkz. Geller 2012). Ancak geleneksel biyotiptan temel alan popiilasyon te-
melli istatistiksel ¢alismalar yas, cinsiyet, hastalik, aktivite gibi varyasyonlarin kiimelesmesinden
yola ¢ikarak popiilasyonu degerlendirirken, birbiriyle iligkili 6znel sosyal faktorlerin yasam dén-
giisiinii sekillendirmesinin énemini gozden kagirir. Diger bir deyisle, bu bakis a¢isinda bireyle-
rin hem gelisimsel olarak benzer kogullarda biiytidiikleri hem de daha sonraki hayat kosullarinin
ve tecriibelerinin benzer oldugu varsayilmistir. Bu varsayim ile olusturulan evrensel yas katego-
rilerine evrensel toplumsal cinsiyet kimlikleri tanimlama bu yaklagimdaki en biiyiik sorundur.
Opysaki toplumsal cinsiyet gibi yas da kiiltiirel bir ingadir. Yasin tanimlanmasi upki toplumsal
cinsiyette oldugu gibi baglamsaldir. Bireylerin yasam dongiileri i¢inde yasla birlikte degisen sos-
yal statiileri de toplumsal cinsiyet kimliginin kiiltiirel inga siirecinde etkili olur. Degisen statiiler
(ki bunlar giindelik yasamda siradan oldugu diisiiniilen eylemlerle olabilir, 6rn. evlenme, ¢ocuk
sahibi olma ve birka¢ fenomenin kesisimi), kisinin yasadig1 yer, is kolu, beslenme bigimi gibi
yasam dongiisiindeki deneyimlerinde koklii degisimlere neden olabilir. Boylelikle, her bireyin
yasam dongiisii kendi dinamigini olusturur ve kiiltiirel kimlik bu dinamigi olusturan etkenlerin
tinik etkilesimi ile olusur. Yasam dongiisiinitin evrensel olacak sekilde béliimlere ayrilmast (be-
beklik, cocukluk, eriskinlik, yaslilik gibi), bireysel farkliliklarin, ¢esitliliklerin gézden ka¢masi-
na neden olabilir. Bu sebeple, popiilasyon bazinda, analitik tarihgilik ve istatistiksel yontemler

ile ortaya ¢tkan biiyiik anlatilara bir elestiri olarak gelisen yasam dongiisii ve osteobiyografi
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yaklagimi bir alternatif olmustur. Yasam déngiisii yaklasiminda belirli yas gruplar: yerine birey-
sel yasam hikayeleri ve deneyimler esas alinir (Joyce 2000; Harlow ve Laurence 2002; Gowland
20006). Sosyal yas, yasam dongiisii yaklasiminda kronolojik yastan daha énemlidir ve insanin

yasam siirecini zamanin sosyal algisi icine yerlestirir (Gilchrist 2004, 156).

Osteobiyografik Yaklasim

Osteobiyografi yaklasimi, genelleyici ve geleneksel istatistiki popiilasyon ¢alismalarina kiyasla,
verili bir donem, mekan ve materyal kiiltiirle iligkisi tizerinden bireyin yasamina mikro ol¢ekle
bakmay1 tercih eder. Boylece dogrudan kisiye ait, daha karmasik ve daha ilging olabilecek ya-
sam Oykiisiinii canlandirmayi hedefler (Hosek ve Robb 2019). Osteobiyografinin ¢alisma odag:
biyo-kiiltiirel degisimler ve deneyimlerle sekillenebilen iskelet sistemi, yani maddi bedenin bir
parcasidir. Osteobiyografi, osteolojide yaygin metotlar olan morfolojik ve metrik analizler (yas
ve cinsiyet tahminleri, beslenme ve sagligin gostergeleri olan paleopatolojik lezyonlar, kemik-
lerdeki aktiviteyle iliskili degisimler), aDNA ve izotop analizleri gibi verileri detayli arkeolojik
baglamlar igerisinde ve miimkiinse tarihsel bilgilerle birlikte degerlendirir (Boutin ve Callahan
2019; Hosek ve Robb 2019, 5). Tiim bu verilerle toplumun icinden bir 6rnegi teskil eden bire-
yin yasam dongiisiinden bir kesit canlandirilmis olur. Osteobiyografik yaklagim, toplum iginden
“tipik” bir bireyin yasam hikayesini gosterebildigi gibi toplum icindeki tipik olmayan sira digt
durumlari, diger bir deyisle gesitliligi de ortaya cikartabilir. Ornegin, Moilanen vd. (2022),
Finlandiya Orta Cagr'na ait bir iskeletin osteobiyografik ¢alismasinda bireyin Klinefelter send-
romlu bir birey oldugunu ortaya gikartmigtir®. Bu bireyin mezarinda bulunan ve iki cinsiyete de
ait oldugu diisiiniilen buluntulardan yola ¢ikarak aragtirmacilar, toplulukea ikili cinsiyet siste-
minden farkli bir toplumsal cinsiyet kimliginin de olabilecegini ileri stirmiislerdir (Moilanen vd.
2022). Bu calismada oldugu gibi osteobiyografik yaklasim, geneli arayan bakis agisinin icinde
kaybolmasi muhtemel “norm digt” biyolojik ve toplumsal cinsiyet kimliklerinin belirlenmesini
saglayabilecegi gibi toplulugun normlarin diginda kalan bireylere kargi tutumlari, toplumsal
ve hiyerarsik yapr icindeki konumlari ve statiileri konusunda da bilgi verebilir. Bireye yonelik
calismalardan bir digerinde, Roma dénemi Efes'inde yasamis 35-45 yaslarindaki bir erkegin
bedeninin farkli bélgelerinde tespit edilen kemik deformasyonlari, travmalar ve gesitli patoloji-
ler sayesinde yasam dongiistintin bir kisminda bireysel ve silahsiz siddet igeren bir spor yapmis
muhtemelen bir giiresci veya pankreas (eski Yunan doviis sanatt) sporcusu olma ihtimali ortaya
ctkarilmig; bu yaklagim, bireyi ayni mezar icinde bulundugu diger altmis kimligi belirsiz iskelet
arasindan styirip hayati hakkinda bilgi sahibi oldugumuz ger¢ek bir insana déntstirmiistiir
(Novacek vd. 2017, 335).

2 Klinefelter sendromu, sadece erkeklerde goriilen kromozom diizensizliginden dolayr XXY cinsiyet kromo-
zomlarina sahip olunmasidir. Detayli bilgi i¢in bkz. Bonomi vd. 2017.
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Bireysel hayat hikayeleri sayesinde aktivite, beslenme ya da ¢esitli hastaliklarla bedende meyda-
na gelen ya da dogustan olan birtakim engellilik ya da deformasyonlarin toplulukta nasil karsi-
lik buldugu ile ilgili ipuglar1 da elde edilebilir. Denizli/Eksihéytik’te bulunan MS 10-11 yiizyila
ait 20’li yaslarda geng bir erkegin sag tist bacak kemiginde tespit edilen kronik osteomiyelit, bu
bireyin gen¢ yasta nedeni bilinmeyen bir sebeple bacaginda olusan enfeksiyonun iist bacak ke-
miginin dize yakin kismina kadar yayildigini gostermistir. Alt bacak kemiklerindeki incelme de
bireyin ¢ocukluk doneminde baslayan bu enfeksiyonun seyri sirasinda aci ve hareket sinirlilig
icinde yasadigini, yasaminin geri kalanini bagkalarinin bakimi ve yardimi ile gegirmis oldu-
gunu disiindiirmektedir (Boz 2022). Ge¢miste yasamis insanlarin, yasam dongiisti stirecinde
bedeninde meydana gelen degisimleri nasil algiladigi, dis goriiniis, yaslanma, hastaliklar, siddet
ve 6lim gibi deneyimlere karst nasil tepki verdigi osteobiyografik yaklagimla yanitlanabilecek

sorulardir (Hosek ve Robb 2019, 3).

Bireysel yasam oykiilerinin yazilmasinda yararlanilan osteolojik ve arkeolojik yontemlerin yani
sira kullanilan izotop analizlerinin gomiilme kosullart ile ilgili bilgi verebilme potansiyeli bir
mezar soyguncusunun kimligini ortaya ¢ikartmistir. Ozdemir vd. (2018), Pers donemine ta-
rihlenen Koru tiimiiliisiinden ele gegen bir grup iskeletin izotop analizlerinde, bireylerden bir
tanesinin protein aliminin digerlerinden farkli oldugunu belirlemistir. Bu bireyin mezar odasi-
nin disinda bulunmasi ve gdmiilme sonrasi kemiklerde olusan kimyasal degisimlerden bireyin
digerlerinden farkli gomiilme kosullarina maruz kaldigr anlagilmigtr. Tiim veriler degerlen-
dirilerek, mezar odasi disinda biiyiik bir tasin altnda bulunan bu bireyin, timiliisii soymak
isteyen ancak tizerine diisen tas nedeniyle dlen basarisiz bir mezar soyguncusu olabilecegi ileri

sitriilmiistiir (Ozdemir vd. 2018).

Osteobiyografi bireysel hayat dykiilerinin 6tesinde, biiylime ve gelisme sirasindaki ¢ocukluk
streslerinin topluluk dlcegindeki karsiliklart hakkinda bilgi verebilir. Iskeletin biiyiime para-
metreleri kullanilarak belirli yaglarla iligkili bitytimede tespit edilen duraksamalar, yasam dén-
glistiniin sosyal inga siirecleriyle, 6rnegin siitten kesme veya ev-dist emegin baglamasiyla ilgili
ipuglart verebilir (Newman ve Gowland 2015). Bebegin siitten kesilme yast, bebeklikten-co-
cukluga gecisi anlamindadir ve bu kisiye yeni bir sosyal kimlik kazandirir. Benzer sekilde bebek
ve ¢ocukluk donemindeki biiytime/gelismeyi baskilayan stireglerin yasam dongiisti agisindan
ele alinmasi, sadece belli bir bireyin ¢ocukluk déneminde yasadigi deneyimlerin bilgisini degil,
ayni zamanda bebek/cocuk bakimi ve anne saglig ile ilgili de bilgi vererek nesiller arasi bilgi
takibi yapilmasina olanak saglar (Gowland 2015, 533). Saul (1972) ve Saul ve Saul’'un (1989)
osteobiyografi konusundaki 6ncii ¢alismalarinda belirttikleri gibi bir bireyin yasam stireci i¢in-
deki genel saglik durumu ve aliskanliklari, kisaca hayat hikayesi tizerinden popiilasyonun sosyal

aligkanliklari, gelenek-gorenekleri hakkinda ipuglari elde etmek de miimkiindiir.
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Boutin, “kurgusal” yasam oykiisii olarak tanimladig osteobiyografik ¢aligmalarin anlatim sekli-
nin post-siire¢sel kuramlar 1s1g1nda yorumsal arkeolojide ve biyoarkeolojide siklikla kullanildi-
gini ve bu kurgusal anlatimin, eski toplumlarin dnyargisiz ve daha fazla empati yaparak anlagil-
masinda yardimet oldugunu ileri stirmiistiir (Boutin 2011; Boutin ve Callahan 2019). Boutin,
osteolojik, arkeolojik ve sosyo-tarihsel baglamsal bilgilerin 1s13inda mikro 6lgekli bir yaklagimla
Alalakh iskeletlerinin kurgusal osteobiyografik 6ykiilerini hazirlamistir (Boutin 2011). Yazar,
bu tarz bir yasam 6ykiisii yaziminin hangi boliimiiniin gergek, hangi béliimiiniin hayal tirtint
oldugunun belirtilmesi gerektiginin altni ¢izer (Boutin 2019, 289). Osteobiyografinin hangi
kistimlarinin materyal kanita dayali oldugu (6rn. diz kisminda deformasyon goriilen sol iist
bacak kemigi), hangi unsurlarin yazarin yorumu (6rn. diz kisminda goriilen spesifik deformas-
yonlarin sol dizde dejeneratif eklem hastaligina isaret ediyor olmasi) ve hangi unsurlarin yazarin
kurgusu oldugu (6rn. klinik kargilagtirmalara dayanarak bu kisinin yiiriirken sol bacaginin ak-

samast) metinde acik olmalidir (Boutin 2019, 289).

Bu unsurlarin agik olmadigt osteobiyografik bir 6rnek ise “Valdaro agiklar1” olarak adlandiri-
lan iskeletlerin hikayesidir. Iralya Mantuada bulunan Neolitik déneme ait bir mezarda kollar
ve bacaklar karina dogru biuiziilmiis ve birbirine sarilmis pozisyonda bulunan iki iskeletin yas
ve cinsiyet tayininin hangi kriterler tizerinden yapildig: belirtilmeden (iskeletler topraktan ¢i-
kartlmadig1 icin osteolojik analizlerinin tam yapilamamis olma ihtimali yiiksekeir), biri kadin
biri erkek iki sevgili olduklarina dair sansasyonel haberler tiim medyada yayilmisur. Hikaye
tiim diinyada o kadar popiiler olmustur ki Valdaro agiklar: tizerine sarkilar yazilmus, tigortler ve
kupalar basilmis, “kadin” ve “erkegin” oliimsiiz agklari herkesin giptayla bahsettigi bir oykiiye
dontismistiir. Ayni mezarda, yaklasik bir metre uzakliktaki tictincti iskeletin varligr goz ardi

edilmis, hatta “kimsesiz” olarak tanimlanmistir (Geller 2017, 1-2; 90-92).

Osteobiyografik yaklagimla ilgili diger bir tartisma konusu, biyoarkeolojide uygulanan yasam
dongiisti yaklasimindaki bireysel hikayelerin sinirlarinin nerede baslayip nerede bittigini belir-
lemenin zorlugudur (Gowland 2015). Bu tartigmanin altinda yatan neden ise biyo-kiiltiirel bir-
takim etkilerin nesiller arasinda aktarilmasi, bir kisinin biyografisinin nerede baslayip, ebevey-
nlerininkinin nerede bittiginin sorgulanmasinin gerektigini belirten tarugmadir. Dolayisiyla,
bireysel biyografileri sadece bir kisinin dogum-6liim araligi olarak degil, bagkalarinin da ha-
yatlarindan izlerin oldugu yasam oykiileri oldugunu diisiinmek gerekliliginin altr ¢izilmistir
(detayl: bilgi icin bkz. Gowland 2015). Bireysel hikayeler ancak tarihsel ve arkeolojik baglamlar
icinde degerlendirildiginde “mikro-tarihsel” bir prizma haline gelerek toplumla ilgili bilgi kay-
nag olabilir. Bu biyo-tarihsel prizma ayni zamanda giiniimiiz diinya algis1 ve bakus agilari ile ilgi

alanlarimizi yansitugimiz bir ayna olarak da distintilmelidir (Buikstra 2016, 293).
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Sonug

Biyoarkeolojide yasam dongiisii ve osteobiyografi yaklasimi, toplumu olusturan bireylerin her
birinin kendine 6zgii yasam dongiisii icinde farkli baglamlarda farkli deneyimler ve yasanmig-
liklariyla degisen toplumsal kimlik ve rollere sahip olmasini ifade eder. Her birey kendi yasam
dongiisti icinde kendine 6zgii deneyimler yasar. Bu deneyimler ve yasanmigliklarla (dogum,
hastalik, saglik, kaza, ¢esitli duygu durumlari, gesitli aktiviteler, ¢caligma hayati, degisen statiiler
ve 6liim) yasam doéngiistintin farkli dilimlerinde farkli toplumsal kimlikler edinir ve kiiltiirden
kiiltiire degisen toplumsal cinsiyet rollerine gore davranmaya zorlanir. Toplumsal yapi ise bu

rollerin toplum i¢inde dagilimi ve paylagimi ile olusturulur.

Osteobiyografi, biyoarkeolojik kanitlara dayanarak bireyin yasam dongiistindeki gesitli davranig
kaliplari, tekil olaylar ve ihtimaller tizerinden yasam 6ykiistinii ¢ikartir. Osteobiyografik yak-
lagim, toplumun genel davranis kaliplari ve normlarindan ¢ikip bireylerin hayat hikayelerine
odaklanir. Amact tek bireyden yola ¢ikarak biiyiik bir genelleme yapmak degil, popiilasyon sevi-
yesinde yapilan istatistiksel ¢aligmalarda verilerin arasinda kaybolan bireysel hayatlara 6rnekler
sunmakur. Elbette bu bireysel hikayeler yine popiilasyon i¢ine yerlestirildiginde degerli ve an-
lamlidir. Neyin norm ya da sira dist oldugu ancak genis bir ¢er¢eveden bakildiginda anlagilabilir.
Insan yasami degismez soyut faktorlerle yapilanmaz; ayni zamanda sansin, tarihsel ihtimallerin
ve karmagik durumlarin da rolii vardir. Bu tarz karmasgik iligkilerin sonucunda birbirinden farklt
yasam olasiliklari olusur. Bu olasiliklar ve farkliliklar tiim toplumun ortalama degerini, norma-
lini arayan genelleyici yollarla ortaya ¢ikmazlar. Bu farkliliklar ancak, bireysel hayatlarla ortaya
ctkartlip istatistiksel verilerle tamamlanabilir. Osteobiyografi, eski insanlarin bedenlerindeki
gelisim ve degisimi, dig goriins, hastalik, saglik, siddet, yaslanma ve 6liim konularini nasil
algiladiklari ve bu farkli algi cergeveleri icinde nasil davranig kaliplari olusturduklari konusunda
ipuclart saglayabilir. Sonug olarak, yeralundan yasam oykiileri ge¢mis topluluklar: bir grup is-
tatistiki deger olmaktan ¢ikartip insan (bizden biri degil ama bizim gibi) yapar. Bu hikayelerin
nastl yorumlandigi ve yazildigi ise okuyucunun 6nyargilarindan kurtulup ge¢mis topluluklarla

empati kurabilmesine yardimei olur.
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Sekil 1. Yasam dongiisii ve toplumsal cinsiyet kimliginin olusumundaki etkenler.
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Makroskobik Bitkisel Malzemenin
Arkeolojik Dolgularda Birikim Siireci
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Ozet

Dogal malzeme grubu icerisinde tanimlayabilecegimiz makroskobik bitkisel kalintilar arkeo-
lojik aragtirmalarimizin ¢ok énemli bir parcasidir. Kimi zaman kazi esnasinda gozle goriilebi-
len yogunlukta kimi zamansa belirli yap1 6geleri icerisinde topluluk halinde bulunsalar da bu
kalinular ¢cogunlukla toprak icerisinde ¢iplak gozle ayirt edilemeyecek miktardadir ve kiigiik
boyutlu bitkisel parcalardan olusur. Uygun 6rnekleme stratejileri ve geri kazanim yontemleri
uygulanmadig takdirde bu 6zellikleri onlarin kolaylikla gézden kagmasina sebep olur. Makros-
kobik bitkisel malzemenin bilesenlerini tanitan bu yazt arkeolojik dolgularda bilesenlerin ne
sekilde bulundugunu, biriktigini ve arkeologlar olarak onlara en etkin bi¢cimde nasil ulagabile-
cegimizi ele alir. Arkeoloji bilimlerinin bir parcast olan arkeobotanik disiplinin tarihi siiresince
tartgtlan konular ve gelistirilen farkli uygulamalar da olumlu ve olumsuz yonleriyle tanicilir.
Agirlik ise Glineybati Asya'da en yaygin fosillesme bicimi olan kdmiirlesme/yanma sonucunda
giiniimiize dek korunabilen malzemedir. Yazi son olarak drnekleme ve geri kazanim stratejile-
rinin bir proje kapsaminda nasil belirlendigini ve uygulandigini ele almak ve etkin yontemleri

tanitmak amaciyla Asikli Hoyiik (Aksaray, Orta Anadolu) yerlesmesine odaklanir.

Anahtar Kelimeler: Arkeobotanik, birikim ve birikim sonrast siiregler, 6rnekleme ve geri

kazanim, suda yiizdiirme, Asikli Hoyiik

a  Mige Ergun, Dr., Oxford Universitesi, Arkeoloji Okulu, Birlesik Krallik.
muge.ergun@arch.ox.ac.uk ; hteps://orcid.org/0000-0001-6401-5947

Makale gonderim tarihi: 23.11.2022; Makale kabul tarihi: 30.01.2023

29



M. Ergun / Makroskobik Bitkisel Malzemenin Arkeolojik Dolgularda Birikim Siireci ve Ona Ulagma Yontemleri

Abstract

Analyses of macrobotanical plant remains, being within the group of ecofacts, constitute an
essential part of archaeological research. Although sometimes visible to the naked eye or found
in concentrations within archaecological features, plant remains often occur in low densities
and are composed of small fragments, both of which require specialized sampling methods to
recover them from archaeological deposits. This paper introduces the basic components of the
macroscopic plant material, how they might occur and accumulate in archaeological deposits,
and how archaeologists can most effectively recover them. Accordingly, the paper presents
different issues and applications developed throughout the history of archacobotany as a dis-
cipline of the archaeological sciences and focuses on the pros and cons of different practices.
The emphasis is placed on the material preserved through charring/burning, the most common
form of preservation in southwest Asia. The paper focuses on the early Neolithic settlement
of Agikli Hoyiik (Aksaray, Central Anatolia) in order to discuss how sampling and recovery

strategies can be designed and implemented within a project by applying effective methods.

Keywords: Archaeobotany, depositional and post-depositional processes, sampling strategies

and recovery, flotation, Asikli Hoytik

Giris

Giintimiiz arkeolojik aragtirmalarinda kazilan toprak basli bagina bir buluntu 6zelligi tagir.
Arkeolojik dolgu toprag: yapisal niteligiyle yerlesimin olusum siirecine iliskin bilgi vermesi-
nin yani sira goriilebilir bitytikliikeeki gesitli malzemelerden (makroskobik) ¢iplak gozle goriil-
mesi miimkiin olmayan (mikroskobik) malzemelere dek pek ¢ok unsuru igerisinde barindirir.
Mimari 6geler ve insan elinden ¢tkma buluntular (arzifact) ile gesitli dogal arkeolojik malzeme
gruplart bunlar arasindadir. Kimi arastirmacilarca ecofact! olarak nitelendirilen bu dogal kalin-
tilar insan tarafindan yapilmamis ya da sekillendirilmemis bitki ve hayvan gibi ge¢miste yasamis
canlilardan geriye kalanlardir (Binford 1964, 432). Kimi arasturmacilar ise dogadan gelen ve
kiiltiirel dolgularla iliskili tiim biyolojik ve jeolojik kalintilari, bir diger deyisle organik ve inor-

ganik materyalleri bu sekilde siniflar (Reitz ve Shackley 2012, 5).

Her iki malzeme grubu da aslinda birbiri ile baglantulidir ve geldikleri arkeolojik baglamla
biitiinciil olarak degerlendirildiginde ge¢mis yasama dair birbirini tamamlayan anlatilar saglar.
[lk degerlendirmede bir ganak insan tasarimi bir buluntuyu, bugday tanesi ise biyolojik bir ne-
denle, doymak amaciyla tiiketilen dogal bir besin 6gesini temsil etse de aslinda her iki malzeme
grubu da insan yasaminin birer pargasidir ve dolgu icerisinde bulunmalar: kiiltiirel siireclerle

ilintilidir. Insan yasaminda bulunmalarinin bir hikayesi ve anlami vardir. En temelde bitkisel

L Eeo- ckolojinin kisaltmasi olarak Yunanca kokenli “ev, yasam yeri” anlamindaki oikos kelimesinden; -fact ise
Latince “yapmak/yapilmis sey” anlamindaki factum sozciigiinden gelir.
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kalinular ve ayni sekilde hayvan kemigi gibi besine isaret eden malzeme gruplari bir yerlesme-
de neyin yendigini gdsterir. Yani sira, bu kalintilar gegim stratejileri, aligkanliklari ile kasaplik
ya da ekinlerin islemden gegirilmesi veya depolanmasi gibi giinlitk ve mevsimsel uygulamalar
hakkinda da bilgi verir (Atalay ve Hastorf 2006; Bogaard vd. 2009; Twiss vd. 2009; Stiner vd.
2014). Farkli dogal kalintlar bir yerlesmedeki tiretim siireclerine, ¢esitli uzmanliklara ve zanaat
etkinliklerine de isaret edebilir (6rn. Baysal ve Erdogu 2014; Kayacan 2014). Bu uygulamala-
rin beraberinde gelen is giicti paylagimi, organizasyon ve yerlesim alani/arazi/¢evre kullanimi
gibi insan hayatint ve dogasini sekillendirmeyle ilintili sosyo-kiiltiirel ve ekonomik faaliyetleri
ve zamansal degisimleri de bu kalinulardan yola ¢ikarak cesitli analiz yontemleriyle yeniden
canlandirabiliriz (6rn. Asouti 2003; Bogaard vd. 2014; Wright vd. 2015; Vaiglova vd. 2018;
Castellano 2021; Marston vd. 2021a).

Insanin doga ya da “dogadan gelenle” etkilesimi sadece islevsellik ve giinliik faaliyetler iizerin-
den gergeklesmez. Yasam 6riintiisii iginde bu etkilesim ¢ogunlukla inang ya da sembolik diinya
ve ritiiellerle de i¢ ice gecer. Bugday tanesi 6rnegi tizerinden gidersek, bugday insanlarca tercih
edilmis, farklr siireglerden gecerek yetistirilmis ve besine déniistiiriilmiis; belki paylagilmis ve
tizerine manevi degerler yiiklenmistir. Her ne kadar ge¢mise ait baglamlarda manevi degerler
ile inang diinyasini yansitan bulgulara ulasmak her zaman kolay olmasa da bunlarin izleri arke-
olojik olarak korunmus dogal kalintilardan yola ¢ikarak degerlendirilebilir (6rn. Grosman vd.
2008; Fairbairn vd. 2019). Dogal kalinular toplulugun icinde bulundugu iklimsel ve ekolojik
sartlart ve onun hem ¢evresi hem de diger topluluklarla etkilesimini de yansitir (6rn. Fairbairn
2008; Ayala vd. 2017). Bu baglamda, arkeolojik dolgu icerisindeki dogal kalintlar kiiltiirel
olmanin yani sira ge¢mise dair ¢evresel gostergelerdir ve biiylik boliimii insan davranis bigimi
ve faaliyetiyle iligkilidir. Onlar1 arkeolojik ¢aligmalarin vazgecilmez ya da “vazgegilmemesi gere-

ken” unsurlari yapan da tam olarak bu ozellikleridir.

Bu cercevede, ge¢mis insan yasamini incelerken arkeolojik bulgulart “insan yapimi=kiiltiirel ve
dogal” seklinde kargitlik ifade eden bir ayrimla degerlendirmek yaniltct olacakur ve zaten de
gligtiir. S6z konusu kiiltiir ve doga karsitligt ya da bunlarin farkli gergeklikler gibi algilanmasi
antropoloji alaninda ele alinan bir konudur ve kimi aragtirmacilarca evrensel gegerliligi olma-
yan bir yaklagim olarak degerlendirilir (6rn. Descola 2009). Boylesi bir ayrimin sinirlarinin net
olmamasi ve hatta tartugmali olusu da kimi arkeologlar tarafindan vurgulanmigtir (6rn. Reitz
ve Shackley 2012, 5-6; Morehart ve Morell-Hart 2015). Bu tiir bir ayrim, arkeoloji disiplini
agisindan kiiltiirel olanin daha 6nemli oldugu veya ge¢misi degerlendirmede 6n planda olmas:
gerektigi gibi bir yanilsamaya da yol acar. Bu yazida da dogal malzeme/kalint1 kavrami insani
ve dogay: “kiiltiirel ve dogal” seklinde ayirmadan, sadece maddenin yapisal 6zelligini tanimsal

agidan vurgulamak adina kullanilir.
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Dogal malzeme gruplarini tanitmak ve arkeolojik baglamdaki 6nemlerine deginmek amaciyla
genel bir giris yaparak basladigimiz bu yazi aslinda s6z konusu malzeme grubu bilesenlerinden
birisi olan bitki kalintilarina ve onlarin geri kazanim (recovery) siireglerine odaklanir. Arkeolojik
bitki kalintlari hem boyutlarina hem de temin ve analiz stireglerindeki yontemsel gereksinim-
lere gore geleneksel olarak iki gruba ayrilir: i) odun, sap, tohum, meyve, kok gibi unsurlar
kapsayan makroskobik kalintlar; ii) polen, fitolit ve nisasta graniiliinden olusan mikroskobik
kalinular (Jacomet vd. 1999; Pearsall 2016; Ergun vd. 2018a). Yontemsel farkliliklara bagli
olarak her iki bitki grubuna yonelik arastirmalar arkeobotanik disiplini i¢erisinde alt uzmanlik-
lar olarak gelismistir. Ancak, tiim alt uzmanliklarin ortak amaci bitkilerden yola ¢ikarak farkls
yonleriyle ge¢misteki insan yasaminin ayrintilarini ¢oziimlemek ve gevresel ve kiiltiirel sartlarin
i¢ ice ge¢mesiyle olusan yasam bicimini ve onun zamanla ne sekilde evrildigini anlamakur.
Bu yazinin odag ise genellikle “tohum ve meyve (karpoloji)” ile “aga¢ ve odun komiirt (ant-
rakoloji)” caligmalar1 olarak ikiye ayrilsa da gozle goriilebilir nitelikteki tiim bitki kistmlarini
kapsayan makroskobik bitki kalintlaridir. Esas agirlik tohum ve meyve tireten bitkilerde olmak
tizere, buitiincil bir bakis agistyla bu malzeme grubunun olusum siireci, arkeolojik dolgulardan

toplanma ydntemleri ve bunlarin arkeolojik yorumlama tizerindeki etkisi tizerinde durulacakuur.

Makroskobik Bitkisel Malzemenin Olusum Siireci

Dogal malzeme gruplari glintimiize dek belirli asamalardan gegerek korunur. Burada korunma-
dan kasit fosillesmedir. Gegmiste yasamis canlilar 6liimlerinin ardindan organik bilesenlerinin
belirli kogullar altinda degisime ugramasi ile fosillesir, bir diger deyisle taslasarak kalinti haline
gelir. Paleoantropologlar genellikle jeolojik dénemlerle ilintili, Son Buzul Cagr'nin bitiminden
oncesine tarihli—10.000 yil 6ncesinden eski—kalintilar fosil olarak nitelerken, kimi arastir-
macilar daha yeni kalintlari “kismi fosil” seklinde cevirebilecegimiz subfossil terimi ile tanimlar
(Reitz ve Shackley 2012; Allaby 2020). Kismi fosil, organizmanin maruz kaldig: fosillesme
siirecinin tamamlanmadigi anlamina gelir. Ote yandan, Allaby (2020) bu ayrimin giiniimiizde
yaygin olmadigini ve ge¢miste yasamis bir canliya ait yeryiiziinden kazilarak ¢ikarilan kalintla-
rin tiimiiniin fosil olarak degerlendirildigini de vurgular. Arkeobotanik alaninda ise makrosko-
bik bitkisel malzeme genellikle “kismi fosil” olarak tanimlanir. Bunlar, her haliikarda fiziksel ve

kimyasal 6zellikleri degisime ugramis “cansiz” kalintlardur.

Arkeologlarin inceledigi dogal malzeme grubu aslinda ge¢miste yasamis canli grubun sadece
ufak bir boliimiinii olusturur (Reitz ve Wing 2008, 119). Bitkiler 6zelinde su sekilde distine-
biliriz: bir yerlesmenin i¢inde bulundugu ekosistemde yasayan/yetistirilen bitkilerin tiimiiniin
arkeolojik dolguda birikmesi ve korunmasi miimkiin degildir. Hangi bitkinin uzmanlarca bulu-
nabilecegi birikim stirecine (depositional process) ve sonrasinda (post-depositional process) olusan

etmenlere bagladir. Birikim siirecinde bitkilerin dogal ve yapisal 6zellikleri ile ekolojik tercihleri
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ve ayrica insan davranig ve tercihlerine bagli etmenler etkilidir. Birikim sonrast siirecte ise ar-
keolojik yerlesmelerin bulundugu kosullar belirleyicidir. Siireg sirasinda ve sonrasinda birbiri
ile i¢ ice gecen bu etmenler arkeologlarin kontrolii disinda gelisir. Arkeologlarin kontroliinde
olan ve incelenecek malzemenin igerigini ve niteligini etkileyen diger unsurlar ise kazi sirasin-
daki 6rnekleme stratejileri ve bitkisel kalintilart temin etmek i¢in uyguladigimiz geri kazanim
yontemleridir. Yazinin bundan sonraki boliimlerinde makroskobik bitkisel malzeme 6zelinde
birikim ve birikim sonrasi siiregler ile s6z konusu yontemler {izerinde durulacak ve bunlarin

onemine deginilecektir.

Birikim Siireci: Bitkilerin Yerlesime Gelisi ve Arkeolojik Dolguya Dahil Olusu

Makroskobik kalintilarin birikim siirecine iligkin akla gelen ilk soru yerlesmeye hangi bitkinin
ne sekilde geldigidir (Minnis 1981). Bitkiler bilingli ya da kasitli olarak insanlarca yerlesmeye
tasinabilecegi gibi insan iradesi ve tercihinden bagimsiz olarak ancak gene de onlarla iligkili
faaliyetler sonucunda dolayl: yollarla yerlesme iglerine gelebilir. Diger olasilik ise bitkilerin tiim
bunlardan bagimsiz olarak dogal vasitalarla yerlesmeye girmesi ve arkeolojik dolgularda birik-

mesidir.

Yagli, lezzetli, tatli, doyurucu ve besleyici olmalari gibi nedenlerle insanlarca tercih edilen besin
bitkileri dogrudan ya da depolanarak uzun vadede tiiketilmek maksadiyla yerlesmeye bilingli
olarak getirilir. Ancak bu durum dogadan ya da tarla ve bahgelerden toplanarak tiiketilen her
besin bitkisinin arkeolojik yerlesmede tespit edilecegi ya da ayni oranda temsil edilecegi anla-
mina gelmez. Bazi bitkiler, sevilmelerine ve tiiketilmelerine ragmen yerlesim dolgularinda son
bulmayabilir. Buna 6rnek olarak bogiirtlen gibi kismen kisa siire zarfinda, hatta mevsimsel ola-
rak toplanarak tiiketilen bitkisel besinleri verebiliriz. Yerlesme disinda, seyahat boyunca yolluk
ya da atigirmalik olarak tiiketilen bitkiler de arkeolojik dolguda muhafaza edilmeyecek ve bu
nedenle kayda girmeyecektir (Pearsall 2016, 40). Benzer bir durum sogan, yaprak ve ¢icek gibi
taze iken tiiketilen bitki kisimlart (etnografik 6rnek igin bkz. Ertug 2004, 2014a) icin de ge-
cerlidir. Bunlar depolanan tohum ya da kabuklu yemislere oranla arkeolojik dolgularda daha az
bulunmaya meyillidir. Ayrica, korunma kosullarina bagli olarak da (bkz. Birikim Sonras: Siireg:
Makroskobik Bitkisel Kalintilarin Fosillesmesi ve Korunmasi) bu tiir besin bitkileri giintimiize
dek gelemeyebilir. Ornegin, komiirlesmenin yaygin korunma bigimi oldugu sartlarda narin

bitkisel kalintilar atese maruz kalinca kiile déniisecektir.

Bitkiler insanlar tarafindan kullanilmadan ya da tiiketilmeden 6nce ¢ogunlukla belirli islemler-
den gecirilir. Bu tiir uygulamalar (6rnegin, suda bekletme ya da 6giitme gibi) hangi bitkinin ve
o bitkiye ait hangi kismin arkeolojik dolguda bulunabilecegini ve ne 6l¢ekte tanimlanabilir ola-
bilecegini etkiler. Hatta siklikla arkeolojik dolgularda bitkilerin tiiketilen kisimlarindansa on-

larla ilintili temizlik artiklart bulunur. Buna drnek olarak arkeolojik malzemede yaygin sekilde
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karsimiza ¢ikan tahil bagak kalintilarini verebiliriz. Hasat sonrasi uygulanan iglemlerde kavuz,
basak ekseni ve saman gibi tahila ait artik 6zelligindeki kisimlar ekinden ayrigtirilir. Ornegin,
tarimin en erken evresinde kiiltiire alinan ve giintimiizde de diinyanin bazi kesimlerinde ye-
tistirilmeye devam eden einkorn (7riticum monococcum) ve emmer (Triticum turgidum subsp.
dicoccum) gibi kavuzlu bugdaylar? égiitme, eleme, yelleme gibi uygulamalar gerektirir. Ekin
isleme olarak da tanimlayabilecegimiz bu siire¢ makinelesmemis tarim yéntemlerinde insan ve

bazen de hayvan giiciiyle saglanan ve birbirini takip eden asamalardan olugur.

Ekin isleme siirecinin arkeobotanik malzemenin olusumundaki etkisi uzmanlarca gesitli kap-
samlarda ele alinan bir konu olagelmistir (6rn. Hillman 1973; Dennell 1974). 1980’li yillarda
arkeobotanik uzmanlart Gordon Hillman ve Glynis Jones, bu siirecinin arkeolojik 6rnek bi-
lesenlerini nasil etkiledigini anlamak maksadiyla ayrinuli etnografik caligmalar yiirtiemistiir
(Hillman 1981, 1984, 1985; Jones 1984, 1987, 1990). Incelemeleri ve arkeolojik verilerle
kargilastirdiklart sonuglar, ekin isleme siirecindeki her bir asamanin malzeme bilesenlerinde
degisimlere neden oldugunu géstermistir. Ornegin, siireg boyunca temizlik artig1 olarak tanim-
layabilecegimiz sap ve basak kalintlart (kavuz tabanlari, rakis, palea, lemma, vb.) oransal olarak
azalirken taneler artacakuir. Ayrica, hasatla birlikte toplanan arsiz otlari da bu siiregten etkilenir;
kiiciik boyutlu arsiz otu taneleri biiyiik boyutlulara gore azalacakur. Dolayisiyla bu siireg, bir
yerlesmede birikintiye doniisecek bitkisel malzeme gruplarini ve bilesimlerini etkileyen ana et-

menlerdendir.

Ekin isleme siirecinin tespitinin arkeolojik mekanlarin ge¢miste nasil kullanilmis olduguna dair
veri sagladigini da vurgulayabiliriz. Siirece ait agamalarin en azindan bir bolimii yerlesmede
bina iclerinde yapilabilecegi gibi binalar arasindaki agik alanlarda ve hatta yerlesmenin kismen
disinda da gergeklestirilebilir. Béylesi durumlarda yan-iiriin (by-product) olarak tanimlayabile-
cegimiz hasada ait temizlik artiklari (hem tahil kalintilart hem de arsiz otlarr) arkeolojik dolguya
bu alanlarda dahil olacakur. Yan-tirtinler ekin igleme siireci sonrasinda kav/yakacak olarak bina
i¢i ocaklarda ya da daha kolektif 6zellikteki agik alan ocak/ates yerlerinde kullanilabilir (van der
Veen 1999; Valamoti 2005; Ergun baskida). Bir diger olasilik bunlarin katki malzemesi olarak
kerpic, siva gibi unsurlarin tiretiminde kullanilmasidir (6rn. Love 2012; Rosenberg vd. 2020;
Uzdurum 2020). Sadece atik olarak goriilmeleri durumunda ise bu bitkisel kalintilar, ¢esitli
malzeme gruplariyla birlikte ¢6pliik alanlarinda son bulabilir. Dolayisiyla, yan-tirtinler ekin igle-
me mekanlarinda iz situ olarak bulunmanin disinda arkeolojik birikintiye ikincil ya da tigtinciil

kullanim yolluyla da dahil olabilir.

2 Giiniimiizde Anadolu'nun bazi kesimlerinde halen yetigtirilen bu kavuzlu bugday tiitleri siyez (einkorn) ve
gernik (ya da kavulca/kavilca) olarak bilinir.
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Arkeolojik dolgularda besin haricinde yagamin bir pargasi olduklari icin insanlarca kasitli bi-
¢imde yerlesmeye getirilen bitkiler de mevcuttur. Yakin ge¢miste ve hatta giintimiizde dahi in-
sanlarin farkli amaglarla dogadan topladig bitkilerin ne denli gesitli oldugu bilinir (bkz. Ertug
2014b). Bunlar yem, ubbi bitki ya da yakacak olarak kullanilan bitkiler olabilir. Agaglar ya-
kacak olarak kullanilan ve arkeolojik dolgularda en sik kargimiza ¢ikan bitki gruplarindandir
(6rn. Asouti 2003; Kabukcu 2018; Marston 2021b); daha seyrek olsa da aga¢ dist bitkilerin de
yakacak olarak kullanildigs tespit edilmistir (6rn. Whitlam vd. 2020). Baz1 bitkiler mimaride
ya da sepet ve ip gibi zanaat tirtinlerinin tiretiminde hammadde olarak da kullanilabilir. Ayrica
bir bitki birden fazla amag dogrultusunda da yerlesmeye getirilebilir. Bunlar depolandiklari ya
da kullanildiklari mekanlara ek olarak kullanim siirelerinin dolmasiyla ¢oplitk alanlarinda da
dolguya karisabilir. Ayrica, sepet ya da eski ahsap aletler gibi yanmaya elverisli nesneler ocak ve
firin gibi ates yerlerinde yakilarak ikincil olarak kullanilabilir. Son olarak islevselliktense sem-
bolik nedenlerle yerlesmeye taginmis ya da ekonomik degeri olup gene de sembolik anlamlarin
yiiklendigi bitkilere de bina i¢i ya da dist dolgularda veya gémii faaliyeti ile ilgili baglamlarda
rastlayabiliriz (6rn. Megaloudi 2005; Livarda 2013).

Bitkilerin yerlesme icine insan tercihi disinda dolayl: yollarla gelmelerine verebilecegimiz ilk
ornek ise hasat ile birlikte ekin isleme siirecine dahil olan ve bu sekilde yerlesmeye taginan
arsiz otu bitki toplulugudur. Bunlar, genellikle ekin ile benzer dénemlerde ¢igek ve tohum
veren tiirlerdir ve hem hasada hem de arkeobotanik malzemeye bu sekilde dahil olurlar. Bir
diger dolayli yol ise, besi hayvanlarinin sindirim sisteminden geger. Baz1 bitki tohumlart kii¢iik
ve sert duvarli olduklarindan sindirim sisteminde 6giitiilmeden korunarak hayvan diskis:
icinde yerlesmeye girer (Miller ve Smart 1984; Hastorf ve Wright 1998; Wallace ve Charles
2013). Hayvan diskisinin tezek olarak yakilmast durumunda ise disk: i¢inde kalan tohumlar
ates yerlerinde veya ocaklarda dolguya karisarak diger bitkisel 6gelerle bir arada bulunacakur.
Tohumlarin digkt matriksinde tespiti insan davraniginin yani sira, hem hayvanlarin beslenme
diizenine ve besicilik faaliyetlerine, hem de yerlesmenin icerisinde bulundugu gevresel sartlara
iligkin bilgi saglar (6rn. Charles 1998; Miller ve Marston 2012). Diski, giiniimiizde oldugu
gibi depolanan bir tirtindiir ve kig boyunca yakacak olarak kullanilabilir. Ayrica, siva ve kerpic
iclerine katki maddesi olarak kaulabildigi de saptanmistir (6rn. Uzdurum 2020). Bu nedenle
bir yerlesmede digki/tezek kullanimi bitkisel malzeme grubunun bilesenlerini etkileyen ana

etkenlerden biri olarak kabul edilir.

Insan iradesi disinda bitkilerin yerlesmeye gelmesi rastlantisal da olabilir. Ornegin, yapiskan
ozellikli yogurt otu (Galium aparine) ya da dikenli meyveleri olan bir tiir yonca (Medicago
truncatula) gibi bitkiler insan kiyafetine ya da hayvan postuna takilarak yerlesmeye gelebilir.
Tohumlarin yerlesmeye dogal yollarla gelme durumu ise tohum yagmuru (seed rain) olarak

ifade edilir (Minnis 1981). Hafif ve ucusa miisait tohumlar riizgar ya da su vasitasiyla taginarak
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yerlesim alanindaki dolgulara dahil olabilir. Kus, tilki gibi yabani hayvanlarin diskilarinda yer-
lesme gevresine veya icine gelmesi olast bitkisel kalinular da bu kategoride degerlendirilebilir.
Ancak bunlarin genellikle arkeobotanik malzemenin bilesimini etkileyecek diizeyde olmadig:
kabul edilebilir. Bunlarin yani sira, insanin olusturdugu ekosisteme uyum saglayabilen (6rne-
gin, giinimiizde kaldirim taglari arasinda bile bitiverebilen karahindiba gibi) ve tahrip olmus
topraklarda yetisebilen bitkiler de yerlesme iclerinde ya da kenarlarinda yasam déngiisiine kati-

larak sonunda arkeolojik dolgulara dahil olabilir.

Birikim Sonrast Siirec: Makroskobik Bitkisel Kalintilarin Fosillesmesi ve

Korunmasi

Dolgu icinde biriken “cansiz” toplulukta hangi bitkisel malzemenin kalintiya doniisecegi ve
korunacagt ise birikim sonrast siirece ve bu siiregte meydana gelen tafonomik® etmenlere bag-
lidir (gesitli aragtirma alanlari ve degerlendirmeler igin bkz. Asouti ve Austin 2005; Reitz ve
Wing 2008; Théry-Parisot vd. 2010; Reitz ve Shackley 2012; Gallagher 2014; Pearsall 2016;
Ergun vd. 2018a). Bitkisel kalintilar genel olarak kirilgandir ve gémiilme sonrasi biyolojik ve
kimyasal birtakim stire¢ler sonucunda zamanla ayrisir. Bu ayrigmanin siiresi ve niteligi bitkiye
ve kalint1 tipine gore farklilik gosterir. Ornegin, agag ve meyve kabugu gibi sert ogeler yaprak
ya da cigek petali gibi narin kisimlara oranla daha dayaniklidir; ayrisma stiregleri de daha uzun-
dur. Bunlarin goreceli olarak iyi korunma olasiliklari da daha yiiksektir. Ayrigma siireci disinda
su ve riizgar gibi ¢evresel etmenler ve bir yerlesmedeki insan ve hayvan hareketliligi de bitkisel
parcalarin birikim sonrast siirecte yer degistirmesine ve ¢ogunlukla tahrip olmasina neden olur.

Tahribatin boyutu bitki kisimlarina gore degiskenlik gdsterir.

Fosillesen bitkisel kalintilarin korunma kogullarini belirleyen ana etmen ise arkeolojik alanin
icinde bulundugu iklimsel ve ekolojik sartlardir. Bu baglamda, komiirlesme, suya doygunluk,
donma, kuruma/kavrulma ve minerallesme makroskobik bitkisel kalintilarin baslica korunma
bi¢imleridir (Green 1979; Figueiral ve Willcox 1999; Jacomet vd. 1999; Wilkinson ve Stevens
2003; Jacomet 2013; Gallagher 2014; Pearsall 2016; Ergun vd. 2018a). Bunlarin ortak 6zel-
ligi bitkisel kalintilarin ayrigmasina neden olabilecek c¢iiriik¢iil mikro-organizmalarla (bakte-
ri ve mantar gibi) bocek ya da kemirgenlerin bulunmadig1 ortamlarda meydana gelmeleridir.
Korunma ya havasiz (oksijensiz), ya da nem oraninin ¢ok diisiik oldugu veya siirekli soguk ya da

sicak ortam saglayan kosullarda olusur. Ozgiin bitkisel dokularin minerallerle yer degistirmesi

3 Tafonomi, canlilarin éliimiinden itibaren meydana gelen fosillesmeyi, bir diger deyisle biyosferden litosfere
gecme ya da gdmiilme siirecini inceleyen bilim dalidir (Efremov 1940). Yunanca gémiilme anlamina gelen
“taphos- 169o¢” ve kural anlamina gelen “nomos- vopog” kelimelerinden tiiremistir ve gémiilme kurallar:

seklinde ifade edilebilir.
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sonucunda olusan minerallesmede ise dolgu ortaminin 6zelligi (tuz, fosfat, kalsiyum karbonat
gibi mineral yogunlugu) ya da dolgunun metal icerigi (bazen metal nesnelerle i¢ i¢e olma) et-
kendir (6rn. Green 1979; Jacomet vd. 1999). Silislesme/kireglenme bir diger minerallesme bi-
cimidir. Agikli Hoytik'te bu sekilde korunmus tahil basagina ait kilgik pargalari tespit edilmistir.

Benzer buluntular Catalhéyiik’te de mevcuttur (Fairbairn vd. 2005).

Bazi durumlarda ise bitkisel kalintilarin kendilerindense izleri korunur. Bu izler bitkilerin kat-
ki malzemesi olarak kullanildig kerpig, ¢anak ya da siva gibi 6gelerin igerisinde olusur (6rn.
Willcox ve Fornite 1999; Fuller vd. 2021). Bu korunma bi¢iminde bitkisel malzeme bulundugu
matris iginde ¢iiriiyerek yok olsa de geriye ona ait baski biciminde negatif iz kalir. Ayrica, nega-
tif baski izleri kerpig blok ya da ¢anak gibi 6gelerin heniiz nemli iken bitkisel malzeme ile temas
etmesi sonucunda 6ge yiizeylerinde de olusabilir (Adovasio 1975; Wendrich ve Ryan 2012, 58-
59; Andonova ve Nikolov 2022). Genellikle bu tiir korunma bi¢imlerinde bitkilerin ayrintili

olarak tanimlanmasi, hangi cinse ve tiire ait oldugunun tespiti giigtiir.

Suya doygun (yanmamis) ve kurumus/kavrulmus malzemelerde yumusak ve narin bitkisel ka-
lintilar ile dokular oldukga iyi korunur. Ancak bunlar, 6zellikle Akdeniz bolgesinde yaygin ko-
runma bigimleri degildir. Avrupa'nin farkli bélgelerindeki gol kenari ve tistii yerlesmelerde ise
suya doygun korunma bi¢imine yaygin olarak rastlanir (6rn. Hosch ve Jacomet 2001; Antolin
vd. 2013; Hafner vd. 2021). Tiirkiyede Istanbul, Yenikaprda (Akkemik ve Kocabas 2013) ve
sualti gemi batklar1 (Ward 2004, 2015) gibi arkeolojik baglamlarda makroskobik bitkisel ka-
lintilarin bu sekilde korundugu gozlemlenmistir. Kuruma/kavrulma genel olarak ¢ollerde ya da
magara, kaya siginag gibi ortamlarda gdzlemlenen bir korunma bicimidir (6rn. Kislev 1988;
Hansen 2001). Komiirlesme ise insanin atesi dahil ettigi faaliyetleriyle de iliskili oldugundan
Tiirkiye'nin de iginde bulundugu gevresel sartlarda en yaygin korunma bigimidir. Ote yandan,
yukarida da deginildigi gibi her bitki kalintisi atese kargi dayanikli degildir. Bitkisel 6genin
atese maruz kaldiktan sonra ne derece korunacag; atesin giicii ile siiresine ve ortama baglidir
(Boardman ve Jones 1990; Braadbaart ve Poole 2008). Narin bitki kisim ve dokulart komiirles-
me strasinda ya yok olur ya da 6nemli l¢iide tahrip olur. Tohum, sert tahil kavuzu/rakisi, yemis
kabuklari ya da aga¢ odunu gibi atese karst daha dayanikli 6geler ise yanma siirecinde korun-
maya daha yatkindir. Yakacak veya kav olarak kullanilan bitkiler, yemek hazirligs sirasinda kaza
eseri atese/ocaga diisen kalinular, yemek sonrasinda atik halini alan veya mekan tabanindan
toplanan ve ocaga atilan siipriintiiler, boceklendigi icin ya da kemirgenlerin talanina maruz kal-
dig1 icin yakilan ekinler/bitkisel parcalar arkeolojik dolgularda komiirleserek korunabilir. Kaza
sonucu meydana gelen yanginlar da komiirlegerek korunmaya neden olabilir. Boylesi durum-
larda ahsap hatllar gibi mimaride ya da hasir gibi diger giinliik esyalarin yapiminda kullanilan

bitkilerin de komiirleserek korunmasi muhtemeldir.
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Korunma bi¢iminde yerlesme ¢evresindeki sartlarin yani sira bitkisel malzemenin bulundugu
dolgu ortami da etkilidir. Ornegin, Fransa'nin giineyinde karasal bir Neolitik dénem yerlesi-
mi olan ve kdmiirlesmenin esas korunma bigimi oldugu Les Bagnoles'te ti¢ kuyu icinde suya
doygun (yanmamus) bitkisel kalintilar saptanmugtir (Jesus vd. 2021). Suya doygun malzemenin
bulundugu gol yerlesmelerinde de insan faaliyetiyle iligkili olarak kdmiirleserek korunan bitki
kalintust meveuttur (6rn. Antolin vd. 2013). Bu baglamda bircok yerlesmede birden fazla ko-
runma bi¢imi bir arada olusabilir. Bir diger 6rnegi Asikli Hoytik'ten verebiliriz. Bu yerlesmede
komiirlesme ana korunma bigimi olsa da ¢ok sayida minerallesmis ¢itlembik (Celtis cf. tourne-
fortii) meyve cekirdegi de bulunur (Ergun 2018; Ergun vd. 2018b). Citlembik meyve ¢ekirdegi
oziinde yiiksek oranda kalsiyum karbonat ve bazen de silika icerdiginden farkli bir siiregten
gecer ve diger bitkisel kalinularin aksine atese maruz kalmasina gerek olmadan biyomineral-
lesme yoluyla korunur. Farkli korunma bigimleri, bu malzemelerin arkeolojik dolguya farkls
kaynaklardan ya da yollardan gelmis olabilecegini gostermesi acisindan 6nemlidir. Boylesi du-
rumlarda malzemenin birikim stirecini, bitkilerin ne ile iligkili olabilecegini arkeolojik baglam

cercevesinde degerlendirmek gerekir.

Son olarak, arkeolojik dolgularda giiniimiize ait fakat yanarak kdmiirlesmis, bazen de yanma-
mus ancak eski gériiniimlii modern bitki kalintilarina rastlayabiliriz (Minnis 1981). Bunlar, riiz-
garla ya da kazi sirasinda topraga karisarak arkeolojik dolgularda bulunabilir. Bir diger olasilik,
toprak altinda yasayan hayvanlarin modern bitkileri arkeolojik dolgulara tagimasidir. Modern
bitkilerin arkeolojik olanlardan ayirt edilebilmesi gii¢ olabilir. Bir yontem, sayet ¢ok sayida bu-
lunuyorlarsa, bir kismini keserek tohum kabugunun i¢inin taze olup olmadiginin incelenmesi-
dir. Ayrica, bu kalintularin niceliksel 6zelliklerine ve bir yerlesmede ne kadar yaygin olduklarina
bakilabilir. Bunun disinda yerlesme ¢evresinde yetisen modern bitki ortiisii ile bu tiirlerin ne
kadar iligkili oldugu ve arkeolojik bitki gruplariyla ne derece uyumlu oldugu karsilastirilabilir
(Pearsall 2016, 36).

Ornekleme ve Geri Kazanim Yontemleri

Onceki boliimlerde ayrintilariyla deginildigi gibi bitkilerin ve genel olarak dogal malzemenin
timiiniin arkeolojik olarak kayda ge¢mesi miimkiin degildir. Arkeologlarin ulasabildigi kisim-
lar birikim ve birikim sonrast siiregler nedeniyle eksik ve parcalar halindedir (Reitz ve Shackley
2012; D’Alpoim Guedes ve Spengler 2014). Tiim bunlara ek olarak arastirma ydntemleri de
parcalardan hangilerine ulagip hangilerini bir araya getirebilecegimizi ve ge¢mise ait resmi ne
derece tamamlayabilecegimizi etkiler. Bir diger deyisle nasil kazdigimiz, nerelerden 6rnek top-
ladigimiz ve ornekleri nasil islemlerden gecirdigimiz malzemenin yogunlugunu, bilesimini ve

cesitliligini, 6zetle ulagtigimiz verinin niceligini ve niteligini belirler.
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Farkli Ornekleme Stratejileri

Arkeobotanik arastirmalarda disiplinin tarihi siiresince farkli yerlesmelerde ve kogullarda farkli
ornekleme bigimleri uygulanmistir (Jones 1991; D’Alpoim Guedes ve Spengler 2014, 77-94;
Pearsall 2016, 74-81). Ideal 6rnekleme aslinda kazilan topragin timiiniin rutin bir sekilde
toplanmasidir. Ancak bu yontem projenin maddi sartlari, is giicii veya zaman gibi kaynaklarin
sinirlt olmasi ya da projenin 6zelligi (6rn. kurtarma kazisi olmast) gibi nedenlerle her zaman
miimkiin olmayabilir. En uygun sartlarda azami bitki kalintisina ulagabilmek i¢in arkeobotanik
uzmanlariyla projeyi yiiriiten arkeologlar kazi 6ncesinde bir arada degerlendirmede bulunarak
yerlesme ozelinde yontem belirlemelidir. Makroskobik bitki kalintilart ve 6zellikle Tiirkiye'de
yaygin korunma bi¢imi olan kémiirlesme s6z konusu oldugunda ise belli basl ti¢ 6rnekle-
me yonteminden bahsedebiliriz: i) /n situ toplama, ii) Gelisi giizel ya da segici rnekleme, iii)

Sistematik/kapsamli 6rnekleme.

In situ toplama kazi esnasinda gozle goriilen bitkisel kalinti yogunluklarinin 6rneklendigi topla-
ma bicimidir (Pearsall 2016, 44). Bitkisel malzemenin mevcut oldugu ocak tistlerinden, belirli
in situ yanma faaliyetlerinin gerceklestigi dolgu veya ¢anak, silo gibi buluntu ve yap1 6gelerin-
den 6rnek alinabilir. Bu yéntem ve akabindeki bitkisel analizler, insan faaliyetleri ve bitkilerin
kullanim bi¢imi hakkinda bilgi sagladig: gibi bazen islevi cok net olmayan yap: 6gelerinin kul-
laniminin belirlenmesine de yardimci olur. Ote yandan, bir yerlesmede sadece gozle goriilen
orneklerin toplanmasi ulagilabilecek malzeme grubunu, yani bitki bilesenlerini sinirlayacakuur.
Ciinkii, ¢ogu bitki kalintist kii¢iik boyutludur (6rn. 1 mmden kiigiik sigir kuyrugu tohumu)
ve belirli yogunluklarda olsalar bile bunlarin toprak igerisinde goriinmesi giigtiir. Bu yontemle
genellikle boyut olarak biiyiik aga¢ kalintilari, sert tohum veya yemis kabuklar: gibi ekonomik
degeri olan ve kismen saglam bitki kalinulart saptanir. Sadece goriiniir olanin toplanmasindaki
bir diger dezavantaj bu yontemin ekin isleme gibi yerlesme ici ve disi faaliyetlerin aragtirilmasini
da sinirlamasidir. Ayrica, Pearsall’'in belirttigi gibi (2016, 44) gozle goruniirlik ve yogunluk
kazan kisinin deneyimine, dikkatine ya da fiziksel kosullara bagli olarak goreceli olabilir; dolgu
topraginin ozelligi, rengi gibi hususlar da bitki kalintlarinin ne derece goriinebilir oldugunu

etkileyecektir.

Gelisi glizel ya da segici 6rneklemede ise bitkisel kalinularin gériintirliigii tek kriter degildir.
Ornekleme nerelerde bitki kalintist olabilecegi fikri iizerinden yapilir ve bitkisel kalint: goriiniir
olmasa bile silo, ates yeri ya da kiillii dolgu gibi secilen yap1 6gelerinden ve baglamlardan toprak
ornegi alinir. Toplanan drnegin istatistiksel olarak geldigi toplulugu temsil ettigi varsayildi-
gindan, bu yontem olasiliksal (probabilistic) ornekleme olarak da tanimlanir (Jones 1991, 55)
ve genellikle 6rneklemenin kismen daha gii¢ oldugu biiyiik yerlesmelerde uygulanir (Pearsall
2016, 76). Bu tiir 6rneklemenin dezavantaji bir yerlesmedeki her bir baglamdan, mekandan ya

da yap1 6gesinden diizenli olarak 6rnek alinmamasindan otiirii, yontemin gegmis insan-bitki
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etkilesimini ve yerlesmedeki faaliyetleri tam olarak temsil etmeyen bir strateji olmasidir. Bazi
bitkisel kalintilar arkeologun sectigi yap1 6gelerinde degil, ancak baska dolgularda daha yogun
olabilir. Ayrica, sadece yogunluk degil bitkisel kalintinin yerlesmedeki yayginligt da 6nemlidir.
Bir bitki bazi baglamlarda az sayida bulunsa da aslinda pek ¢ok baglamda mevcut olabilir. Bu
da onun ge¢misteki yerini ve iliskide oldugu insan davranigini anlamak agisindan 6nem tagir.

Yayginlik olcegini gelisi giizel 6rnekleme ve iz sizu toplama ile belirlemek giigtiir.

Kapsamli ve sistematik drneklemede ise kazilan tiim arkeolojik baglamlardan (conzexz) ve bi-
rimlerden (#niz) 6rnek alinir ve bu yerlesmenin her alaninda sistematik bi¢imde uygulanir.
Kapsayici yaklagim bu 6zelliginden otiirii detayli toplama (Jones 1991) ya da blanket sampling
olarak da tanimlanmistir (Pearsall 2016, 74). Bu yontem ile hem bitki tiirlerinin hem de 6rnek-
lerdeki bilesenlerin ¢esitliligini saptamak ve yogunluk ile yayginlik temelinde malzemeyi bii-
tiinciil olarak degerlendirmek miimkiindiir. Bir diger deyisle, sistematik 6rnekleme temsiliyet
agisindan en az dezavantaj sunan yontemdir. Her bir baglamin ve o baglamla iligkili dolgunun
sistematik olarak toplanmasi ge¢mise dair kapsayict ve giivenilir veri saglayacakur. Ayrica bu
yontem, mekansal dagilimi 6n planda tuttugundan yerlesmedeki benzer baglam ve mekanlar-
dan ya da yan yana bulunan birimlerden gelen arkeobotanik sonug¢larin birbiriyle karsilastirila-
bilir olmasina da olanak verir (Lennstrom ve Hastorf 1995). Dolayisiyla bu yéntem izlenerek
yerlesim i¢i mekansal faaliyetler ve arkeolojik baglamlarin islevi ¢ergevesinde bitki kullanim
bicimleri kiiltiirel agidan degerlendirilebilir. Bu da aragtirma sorunsallarimizi, ulasugimiz so-

nuglar ile yorumlarimizi gesitlendirebilmemizi miimkiin kilar.

Kapsayict 6rnekleme biciminin arkeolojik baglamlarin yorumlanmasinda ne derece etkin oldu-
guna ve bu kapsamda arkeobotanik disiplinin 6nemine 6rnek olarak Assiros Toumba yerlesme-
sini verebiliriz. Tung Cagi'na tarihli ve Makedonya, Yunanistan'da bulunan Assiros Toumbada
yangina maruz kalmis binalarda yapilan ayrinuli 6rnekleme bu binalardan bazilarinin ekin de-
polamada kullanildigint gdstermis; yani sira farkli ekin tiirlerinin mekansal dagilimini belirle-
meyi miimkiin kilmistur (Jones vd. 1986). Bina tabaninda bitkisel yogunlugun gozlemlendigi
her bir birim ve yogunluklarin gevresi ile aralarinda kalan dolgular belgelenerek ayri sekilde
toplanmigtir. Bitki yogunlugu genis bir alana yayiliyorsa, o alan i¢cinden de farkli 6rnekler alin-
miustr. Bu dagilim ekinlerin nerede ve ne yogunlukta depolandig gibi uygulamalara ek olarak
yansittigl miisterek 6zellik ile toplulugun sosyokiiltiirel ve ekonomik yapisi ve bolgedeki Tung

Cagt topluluklar: hakkinda da 6nemli bilgiler saglamistur.

Antrakoloji arasurmalarinda 6rnekleme stratejileri, analizi yapilacak 6rnegin se¢imi ve ardin-
dan gelen yorumlama siireci gesitli ¢alismalarda kapsamli bigimde ele alinmistir (bkz. 6rn.
Chabal 1992; Asouti ve Austin 2005; Théry-Parisot vd. 2010; Kabukcu ve Chabal 2021).
Burada vurgulanabilecek husus, uzun siireli birikimlerin olustugu ikincil dolgulardan —¢6pliik

ve benzeri atk alanlar, cukurlar ya da odun komiirtiniin daginik sekilde bulundugu dis ve ig
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mekan dolgulart gibi— gelen 6rneklerin yakacak cesitliligi, uzun vadeli kullanim bigimleri ve
insan-ormanlik alan etkilesimi acisindan azami bilgi sagladigi, dolayistyla bu tiir 6rneklemenin
gecmis cevresel kosullarin yeniden canlandirilmasinda etkin bir yontem oldugudur (Chabal
1992; Asouti ve Austin 2005; Kabukcu ve Chabal 2021). Daha kisa siireli ve birincil birikimleri
temsil eden ocak gibi domestik yap1 6gelerinden ya da topluluk halinde bulunan birikintilerden
gelen ornekler ise bu agidan daha kisitlt bilgi verir. Ancak, arkeolojik baglamlari tanimli oldu-
gunda bu tip dolgular mekansal faaliyetlerin belirlenmesinde—yap1 6gesi ile iliskili son faaliyet
gibi—ve yakacak kullaniminin kiiltiirel agidan degerlendirilmesinde etkilidir (Asouti ve Austin
2005; Kabukcu ve Chabal 2021). Bu tiir dolgularda seyrek olarak kullanilan yakacak tiirlerinin
tespiti de miimkiindiir (Kabukcu ve Chabal 2021). Her iki yaklasimin uygulandigr malzeme
gruplarina 6rnek olarak Catalhdyiik (Kabukcu 2018) ve Kinik Héyiik yerlesmeleri verilebilir
(Castellano 2021).

Ornekleme Siivecinde Goz Oniinde Bulundurulmas: Gereken Hususlar

Ornekleme yapilirken dikkat edilmesi gereken gesitli konular vardir. Bunlardan birisi birikim
dolgularinin yapisal ozelligidir. Bitkisel kalintilar bulunduklart yerde yanmis, dolayisiyla birin-
cil dolgudan geliyor olabilir. Bir diger olasilik bunlarin yandiklari yerden taginip baska bir yerde
tekrardan birikime maruz kalmalaridir. Bu gibi durumlarda, 6rnekler dogrudan bulunduklar:
arkeolojik baglam ya da yap1 6gesi ile ilintili olmayabilir. Copliik ve atik alanlarindan toplanan
orneklerdeki bitkiler ise farkli komiirlesme, hatta korunma siireclerinden gecerek bu alanlarda
birikir. Bu olasiliklart degerlendirebilmek icin 6rnegin alindig1 topragin ve baglamin kazan kisi
tarafindan ayrinuli sekilde gézlemlenmesi ve ilerideki caligmalarda kullanigli olacag icin 6zellik-
lerinin (renk, doku, diger dogal malzeme ve kiiltiirel malzeme yogunlugu gibi) kayda girilmesi
gerekir. Orneklerin geldigi baglamlarin islevi kaz1 esnasinda her zaman belirgin olmayabilir. Bu
nedenle toprak dokusunun ya da renginin degistigi kosullarda bunlarin farkli birimler halinde
toplanmast, ileride baglamlarin niteligi hakkinda bilgi saglayabilir (bkz. Sistematik Ornekleme
ve Suda Yiizdiirme Ozelinde Asikli Hoyiik Ornegi ve Genel Degerlendirme).

Orneklemede arkeolojik dolgu 6zelliginin belirleyici olmasina bagli olarak géz éniinde bulun-
durulmasi gereken bir diger husus karisik 6zellik gosteren dolgulardir. Yiizey topragi ile karigmig
birimlerin ya da hayvanlarin actig1 yollar veya tist tabakalardan gelen ¢ukurlar nedeniyle tahrip
olmus baglam ve birimlerin 6rneklenmesi ¢ok anlamli degildir. Ciinkii, béylesi durumlarda
bitkisel malzemenin kaynagi ve hangi doneme ya da tabakaya ait oldugu gibi ayrinular belirgin

olmayacak, bu da hatali yorumlamalara neden olacakur.

Komiirlesmis makroskobik bitki kalintlarina ulasmak icin toplanan 6rneklerin islemden
gecirilmeden 6nce ol¢iilmesi sartur. Dolgu icindeki bitkisel yogunlugun tespiti i¢in bu bilgi

gereklidir. Olgiim icin farkli uygulamalar vardir; toprak 6rneginin ya agirligina (kilogram) ya da
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hacmine (litre) bakilir. Agirligin tespiti i¢in kazi alaninda tart bulundurulmast her zaman kolay
degildir. Ayrica Wright (2005, 20), kuruyken ol¢iilen toprak ile kazildiktan sonra nemli iken
olctilen toprak 6rneginin agirliklarinin birbirinden farkli oldugunu; bunun ise yontemsel ola-
rak tutarsizlik olusturacagini vurgular. Hacmin 6l¢iilmesindeki potansiyel sorun ise dolgularin
birbirinden farkli 6zellikte olabilmesidir; gevsek toprak ozelligi gosteren dolgular ile kompake
dolgularin 6l¢iilmesinde farkliliklar olabilir. Bu nedenle kompakt dolgularin in situ blok ha-
linde (uzunluk x yiikseklik x derinlik) 6l¢iilmesi bir yontem olarak denenmistir (Wright 2005,
20). Ote yandan hacmin 6lgiilmesi litre ibaresi olan kovalar ile kolaylikla arazide uygulanabilir

ve yaygin bir yontemdir.

Genellikle her bir birimden en az 30 litre kadar toprak 6rnegi alinmasi bitkisel kalintlarin tem-
sil edilebilirligi agisindan uygun bulunur (Wilkinson ve Stevens 2003, 152). Ancak, bu noktada
farkls tercihler ve uygulamalar mevcuttur. Bunlar, yerlesmenin ozelligine ve projenin sartlari-
na bagli olarak belirlenebilir. Genellikle baslarda en azindan 10 litre kadar 6rnek alinmasi ve
bitkisel kalintilarin temsil edilebilirligi, yogunlugu gibi konularda bir 6n inceleme sonrasinda
ornek miktarina karar verilmesi tavsiye edilir (D’Alpoim Guedes ve Spengler 2014, 84-85;
Pearsall 2016). Ote yandan, 6rnegin Girit'te farkli yerlesmelerin kargilastirildigi galismalarda az
miktarda toprak 6rnegi alinan yerlesmelerde bitki kalintilarinin daha seyrek bulundugu; kuru
eleme yontemi sonrasinda 40-60 litrelik drneklerin alindigi kosullarda en iyi sonuca ulagildig:

vurgulanmugstir (Livarda ve Kotzamani 2013, 7).

Orneklemenin ne sekilde yapilabilecegi konusunda da farkli uygulamalardan s6z edebiliriz.
Kazi sirasinda her bir birimin ayri sekilde toplanmasinin yani sira oda, kiler veya avlu gibi genis
alanlarda 1zgara yontemi kullanilarak taban esit boliimlere ayrilip 6rnekleme yapilabilir. Bir
diger uygulama, dolgunun homojen 6zellikte oldugu durumlarda 6rnegin mekana ait tabanin
farkli kesimlerinden alinmasi ve tek bir birimde, bir arada toplanmasidir. Bunun disinda, profil-
lerden ve kesitlerden tabakalanmanin takibi i¢in diklemesine 6rnek de toplanabilir. Bu 6rnekler,
30 litreden daha kii¢iik hacme (6rnegin 10 litre) sahip olabilir. Bu noktada 6nemli olan belirli
bir standart belirlemektir. Bunun diginda, kazilan her birimden gelecek i¢in argivlemeye yonelik
toprak 6rnegi alinmasi tavsiye edilir. Proje sirasinda miimkiin olmasa da gelecekte birtakim ana-
lizler yapilabilir veya gelisen teknoloji ile yeni yontemler uygulanabilir (6rnegin fitolit ve digkt

sferiiliti icin bkz. Smith vd. 2019).

Geri Kazanim Yontemleri

Makroskobik bitkisel kalintlari topraktan ayristirmak icin bagvurulan yontemler ¢esitlidir.
Bunlar, i) kuru eleme, ii) sulu eleme, iii) yikayarak eleme seklinde cevirebilecegimiz wash-over
sieving ve iv) suda ylizdiirme olarak da bilinen flozation olarak 6zetlenebilir. Disiplinin gelisim

stireci boyunca her bir ydntemin kendine gére olumlu ve olumsuz yonleri 6rnekler tizerinden
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cesitli aragtirmacilarca tartusilmistir (6rn. Lennstrom ve Hastorf 1995; Jacomet vd. 1999;
Jacomet 2013; White ve Shelton 2014; Pearsall 2016). Hangi yontemin uygulanacag: genellikle
malzemenin korunma kosullarina bagli olarak belirlenir. Ancak, her yerlesmenin kendine 6zgii
ozellikleri vardir. Bunlar da goz oniinde bulundurularak sistem kurmadan énce farkli yontemler
gozden gecirilmeli ve proje kapsaminda en uygunu secilmelidir. Bazt durumlarda birden fazla

yonteme de bagvurulabilir.

Ayrinularina bu yayin kapsaminda deginemeyecegimiz sulu eleme ve yikayarak eleme suya doy-
gun malzeme igin gelistirilmis geri kazanim teknikleridir (Kenward vd. 1980; Badham ve Jones
1985; Jacomet vd. 1999; Hosch ve Zibulski 2003). Her iki uygulamada da 6rnek su vasitasiyla
ve farkli boyutta gozeneklere sahip (4 mm, 2 mm, 1 mm, 0.5 mm, 0.3 mm gibi) birbirine ge¢-
mis jeolojik eleklerden gegirilerek topraktan ayrigtrilir. Bu siirecte elek vasitasiyla bitkisel mal-
zeme boyutlarina gore siniflandirilmis olur ve bu da analiz siirecini kolaylastirir. Ayrica, kiigiik
gozenekli eleklerin kullanimi 6zellikle ufak tohumlu yabani bitkilerin temini igin ¢ok dnemli-
dir. Kuru elemede de benzer boyutlarda eleklerden olusan bir set kullanilir. Ancak, bu yéntem
ol gibi kurak sartlarda ve genellikle kuruma/kavrulmanin ana korunma bigimi oldugu yerlerde
uygulanir (6rn. Cappers 2006; Hageman ve Goldstein 2009; Bouchaud vd. 2018; Scheel-Ybert
ve Bachelet 2020). Bunun nedeni bu tiir ortamlarda suyla temasin bitkisel kalintilart tahrip
etmesidir. Bitkisel kalintilarin topraktan fazla oldugu dolgularda kuru eleme yapmadan dog-
rudan mikroskop altinda inceleme de yapilabilir. Bu gekilde 6zellikle hassas bitkisel kisimlarin

miimkiin oldugunca iyi korunmasi saglanmis olur.

Komiirlesmenin ana korunma bigimi oldugu itliman bélge sartlarinda ise yaygin olarak suda
ylizdiirme teknigi uygulanir. Bu yéntem, organik ve organik olmayan malzemenin su vasitasiyla
hem topraktan hem de agirligina gore birbirinden ayristirilmast olarak 6zetlenebilir. Ilk olarak
20. yiizyilin ikinci yarisinda ufak boyutlu kemik ve bitkisel kalinular ile kiiltiire] malzemenin
temini amaciyla gelistirilmis (6rn. Struever 1968; French 1971; Stewart ve Robertson 1973;
Williams 1973; Watson 1976) ve ilerleyen donemlerde farkli uygulamalarla ¢esitlendirilmistir
(farkli 6rnekler icin bkz. Pearsall 2016, 46-70). Bunlari kabaca manuel ve mekanik veya maki-

neli suda yiizdiirme teknikleri olarak iki grup iginde tanimlayabiliriz.

Sudayiizdiirme teknigi 1950’li yillarda botanist Hugh Cutler tarafindan Giineybati Amerikadaki
tarihoncesi yerlesimlerde uygulanmistir. Daha sonralari Cutler’in tavsiyeleri dogrultusunda,
Stuart Struever bu teknigi ve flotation terimini literatiire kazandirarak (1968) yayginlasmasina
on ayak olur. Struever'in uyguladigi yontem manueldir ve su kaynagy icin yerlesmenin yakinin-
da bulunan nehirden yararlanmigtir. Dolgu toprag bir kisinin nehrin i¢inde tutarak salladig: ve
tabani elekten olusan tekne benzeri dortgen bir kap igine dokiiliir. Sallamanin olusturdugu di-
namikle toprak suya karisir, agir malzeme elek kisminda kalir ve hafif bitkisel kalintlar su yiize-

yine ¢ikar. Bagka bir kisi ylizen bu malzemeyi siizge¢ benzeri bir 6ge ile toplar. Cesitli projeler ve
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sorunsallar kapsaminda zamanla farkli manuel uygulamalar gelistirilmistir. Ornegin, bir diger
uygulama kova ile ytizdtirmedir (6rn. Pearsall 2016, 58). Suyun hareketini saglamak maksadiyla
kovanin saat yoniinde ya da tersi yonde gevrilmesiyle su yiiziine ¢ikan malzeme elek seti, sifon
kumagt ya da tabani elekten olusan kova gibi bagka bir alana dékiilerek toplanir. S6z konusu
yontemlerin avantaji sistemin kolayca, basit ve ucuz arag geregler kullanilarak kurulabilmesidir
ve sayet su kaynagi varsa bunlar yerlesmenin hemen yaninda uygulanabilir. Ote yandan, manuel
olmasindan 6tiirii bu yéntemler hem ¢ok zaman alir hem de yorucudur. Biiyiik malzeme grup-
larinin bu sekilde islemden gegirilmesi de bu nedenle giictiir. Ozellikle sistematik 6rnekleme
yapilan projelerde ve 10-30 litre 6rnek toplanan uygulamalarda bu durum daha belirgindir. Bir
diger olumsuz yan, 6zellikle kii¢iik ve narin bitkisel malzemenin bu tiir yontemlerde ¢ok iyi
korunmayabilmesidir. Farkli korunma oranlarini belirlemek icin yapilan deneysel ¢alismalar
mekanik yontemlerin daha iyi korunma oranlarina sahip oldugunu gostermistir (6rn. Wagner
1982; Pearsall 2016, 92-93).

Mekanik (makineli) suda yiizdiirmenin 6nciisii, Can Hasan III (Konya) yerlesmesinde 1969
ve 1970 sezonlarinda yapilan ¢alismalar sirasinda David French ve beraberindeki arkeologlar
tarafindan gelistirilmistir (French 1971). Zooarkeolog Sebastian Payne’in de yonlendirmesiyle
esas olarak kii¢iik malzemenin temini i¢in kurulan bu sistem her ne kadar yayinda sulu eleme
(water-sieving) olarak adlandirsa da bir suda ytizdiirme yéntemidir. “Ankara makinesi” olarak da
bilinen bu diizenekte demir sagtan yapilmig bir “ana kutu” bir de “ytizdiirme kutusu” vardir. Bir
motor vasitastyla dogal kaynaktan ¢ekilerek tanklarda biriktirilen su bir boruyla ilk olarak ana
kutuya girer ve burada dus baslig: gibi bir diizenekten ¢ikarak tazyik olusturur. Her iki kutunun
da iist yiizeyi su seviyesinin altinda kalan birer naylon ag (1 mm? aralik) ile kaplidir. Toprak
ornegi ana kutudaki agin tizerine dokiiliir. Bu asamada alttan, dus bagligindan gelen tazyikli su
buradaki topragin ayrigmasini ve hafif malzemenin suda yiizmesini saglar. Yiizen malzeme su
akistyla ana kutunun agiz kismindan yiizdiirme kutusuna dékiiliir. Bitkisel ve diger hafif malze-
me bu sekilde toplanirken agir malzeme de ana kutudaki agda kalir. French’in yayinini takiben
bu mekanik yiizdiirme teknigi farkli projelerde uygulanmis ve eklemeler, uyarlamalar yapila-
rak gesitlendirilmistir. Giiney Iran'da Siraf yerlesmesinde kullanilan “Siraf makinesi” (Williams
1973) ve SMAP (Shell Mound Archaeological Project) tipi (Watson 1976) diizenekler bunlara
ornektir. Ayrica, yerlesmelerin su ve elektrik gibi kaynaklara erigiminin kisitli oldugu veya ula-
stm agisindan sorunlu cografyalarda bulundugu durumlar i¢in de motor yerine elle pompalama

(hand-pump) teknigi gelistirilmistir (Shelton ve White 2010).

Suda yiizdiirme sirasinda kimi diizeneklerde hafif ¢okelti dogrudan farkli boyutlarda eleklerden
olusan bir sete dokiiliir. Bazt durumlarda ise naylon ag ya da sifon gibi kumasglarda toplandiktan
ve kurutulduktan sonra eleklerde boyutlarina gore ayrilir. Her durumda, malzemenin toplan-
dig1 6genin gozenek ve elek boyutlart 6nceden diisiiniilmelidir. En ufak boyutlu makroskobik

malzemenin geri kazaniminin saglanmasi 6nemlidir.
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Mekanik suda ylizdiirme teknikleri kismen daha az yorucu ve kolay uygulanabilir oldugundan
biiyiik 6lcekli malzemelerin goreceli olarak daha kisa zamanda islemden gegirilmesini miimkiin
kilar. Bu da bu tiir tekniklerin kiiresel olarak arkeolojik projelerde yayginlasmasina neden ol-
mustur. Makroskobik bitkisel kalintilarin geri kazaniminin yayginlasmasi ulagilan verinin hem
gesitlenmesine yaramis hem de niceliksel olarak artmasini saglamistur. Ge¢mise dair degerlen-
dirmeler ve arasturma sorunsallari da bu denklemde zenginlesmis ve derinlesmistir. Suda ytiz-
diirme teknikleri sadece arkeobotanik alaninda énemli adimlarin atilmasina neden olmamuis,
aynit zamanda diger dogal malzeme gruplarinin da degerlendirilebilmesini saglamistir. Tiim bu
gelismeler ve verilerin gesitlenmesi genel olarak kazi sirasinda gozle goriilebilen biiytiklitkteki
dogal malzemenin toplandigt durumlarda olusan, 6rnegin avciligin toplayiciliga ya da hay-
vansal gidanin bitkisele oranla daha 6nemli oldugu gibi, yaniltct sonuglarin da giderilmesine

neden olmustur.

Diger yandan, suda yiizdiirme tekniginin de kendine 6zgii olumsuz yanlari vardir. ilk olarak,
su bitkisel kalintilarda, 6zellikle narin ya da ufak boyutlu olanlarda, 6nemli hasarlara neden
olabilir. Ayrica, pek ¢ok diizenekte, su tazyikinin yani sira topragin iyice ¢okelmesi ya da hafif
malzemenin tamamen ayristirilabilmesi igin el ile miidahale gerekir. Bu tiir miidahaleler asgari
seviyede tutulmali ve dikkatle yapilmalidir. Kurak iklimlerde, 6rnegin Urdiin Vadisi’nde, ko-
miirlesmis bitkisel kalintlarin (aga¢ ve kok/yumru kalintilart olmak {izere) suyla temas sonu-
cunda parcalanabildigi tespit edilmistir (6rn. Arranz-Otaegui 2017; Arranz-Otaegui vd. 2018).
Bu kosullarda, suda yiizdiirme yerine kuru eleme yéntemi tercih edilmistir. Malzemenin ikiye
béliinerek farkli uygulamalar altinda gozlemlenmesi ve buna gore en iyi sonug saglayanin segil-
mesi tavsiye edilebilir. Tklimsel kosullardan bagimsiz olarak, komiirlesmis bitkisel malzemenin
topraktan yogun oldugu dolgularda da (silo gibi) kuru eleme ile geri kazanim saglanabilir (6rn.
Diffey vd. 2017).

Sistematik Ornekleme ve Suda Yiizdiirme Ozelinde Asikli Hoyiik
Ornegi

Yazinin bu bolimii yukarida ayrinularina deginilen yaklasgim ve yontemlerden bazilari-
nin tek bir yerlesme 6zelinde nasil uygulandigina odaklanir. Asikli Hoyiik (Aksaray), Orta
Anadolu’nun dogusunda, Volkanik Kapadokyada yer alan ve MO kal. 8350-7300 yillarina
tarihli bir Akeramik (PPNB) Neolitik Dénem yerlesimidir ve yaklasik bin y1l boyunca kesintisiz
olarak iskan gdérmiistiir (Esin ve Harmankaya 2007; Ozbasaran vd. 2018a; Quade vd. 2018;
Stiner vd. 2022). Asiklida kazlar ilk olarak Istanbul Universitesi Prehistorya Anabilim Dali
Bagkani Prof. Dr. Ufuk Esin'in liderliginde 1989 yilinda baslamigstir. Arkeobotanik ¢alismalar
bu donemde Hollandali botanik uzmani van Zeist ve ekibi tarafindan ytirtitiilmiistiir (van Zeist
ve de Roller 1995, 2003). Hoyiikteki ¢aligmalar 2006 yilindan beri aynt kuruma bagli olarak
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Prof. Dr. Mihriban Ozbasaran’in baskanliginda Asikli Hoyiik Kazi ve Arastirma Projesi ad1 al-

tinda yeni sorunsallar ve yenilenmis tekniklerle devam etmektedir.

Yeni dénem projesi kapsaminda arkeobotanik ¢alismalarin amact insan-bitki iligkisini farkls
agilardan degerlendirmek ve yerlesik hayata gecis siirecini deneyimleyen bu toplulugun yasa-
minda toplayiciligin ve tarimsal tiretimin 6nemini, gevresel sartlar: ve bu anlamda kargilikli et-
kilesimleri ¢oziimlemektir (Ergun 2018, baskida; Ergun vd. 2018b). Béylesi erken bir déneme
tarihli ve uzun siire iskan gorerek genis bir alana yayilmis yerlesmede arastirma konulari hem
artzamanli hem de uzamsal olarak irdelenir. Dolayisiyla, birbiri ile ayrintli sekilde kargilagtiri-
labilir sonug¢larin elde edilmesi olduk¢a 6nemlidir. Bu nedenle yeni proje ¢ergevesinde kapsayict

sistematik 6rnekleme stratejisi uygulanir.

Kapsayict Sistematik Orneklemenin Ayrintilar:

Asikli Hoyiik'te toplam bes yerlesim tabakasi tespit edilmistir (Ozbasaran vd. 2018b). Kazilan
alanlardaki en {ist tabaka (Tabaka 1) modern tarimsal faaliyetler sonucunda tahrip olmus, yal-
nizca sinirl bir alanda (héyitik kuzeydogusunda) korunmustur. Arkeobotanik aragtirmalar kap-
saminda sistematik olmasi amaciyla Tabaka 5’ten Tabaka 2’ye, yerlesmedeki tiim kazi alanlarin-
da ayn1 6rnekleme stratejisi uygulanir. Buna gore, farkli kaynaklardan geldigi acik olan karigik
dolgular ve kontamine oldugu gozlemlenen dolgular disinda tiim kazi birimlerinden (uniz)
30-40 litre kadar toprak 6rnegi alinir. Bir birim bu miktardan fazla toprak 6rnegi iceriyorsa
geriye kalan toprak arazide kuru elekten gegirilir. Kazi biriminin 30-40 litreden daha az oldugu,
mesela bina tabanina a¢ilmis bir ¢ukurun 10 litre civarinda dolgu igerdigi durumlarda ise dol-
gunun timii toplanir. Yeni donem projesi kapsaminda ilk olarak kazilan birimlerin tiimiiniin
orneklenmesine gidildiyse de kazinin 6lgegi ve yogunlugu nedeniyle bu 6rneklerin islemden
gecirilmesinin ¢ok zaman aldigina ve temsiliyet agisindan kabul géren miktarda toprak 6rnegi
alinmasinin (bkz. Ornekleme Siirecinde Géz Oniinde Bulundurulmast Gereken Hususlar) ye-

terli olduguna karar verilmistir (Ergun vd. 2018b).

Ornegin alinacagt birime ait dolgu topragi kaz1 esnasinda mala ve ates kiiregi yardimiyla top-
lanir. Bunun yani sira, bitkisel kalintlar bazen topluluk halinde bulundugunda veya iri par-
calardan olustugunda (6rnegin yanmis ahsap haullar ve bazen ates yerinde bulunan iri odun
komiirleri gibi) elle toplanir. Bu tiir buluntular mutlaka fotograflanarak belgelenir. Toplama
sirasinda tahribattan miimkiin oldugunca kacinmak gerekir. Bunun icin, 6zellikle mala ile top-
rak kazilirken styirma yapilmamasi gerektigi; yogun styirmanin genellikle narin ve ufak bitkisel
kalinularin hasar gérmesine sebep oldugu gozlemlenmistir (George Willcox ile kisisel goriisme,

Agikli Hoytik, 2012). Dolgu topragi miimkiin oldugunca topaklar halinde toplanir.

Agiklrda 6rnekleme yapilan kazi birimlerinden bazilart olduke¢a tanimlidir. Bunlar, bina iglerin-

de ocak, taban, ¢ukur, platform/seki, nis ya da depo alanlari; agik alanlarda ise ates yerleri olarak
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stralanabilir. Kimi 6rnekler ise daha tanimsiz dolgulardan gelir. Bunlar kiillii alan, 7 situ yanik
alan ya da fitolit izli birim gibi tanimsal a¢idan birbirinden farklilik gosterebilen dolgulardir.
Bunlar bina iglerine ek olarak dig mekan aktivite alanlarinda da bulunabilir. Ayrica binalar
arasinda dar bosluklar, gegis yerleri ve ¢oplitk alanlari vardir ve buralardan da sistematik olarak
ornek toplanir. Kaziyr yapan arkeologlar, dolgu topraginin yapisal ozelligini (renk, yogunluk,
doku gibi) 6n planda tutarak, ayni mekan iginde farkli 6rneklemeler yapabilir. Bu sekilde do-
gal malzeme bilesimlerindeki en ufak farkliliklari gézlemlemek ve baglamsal anlamda yorum
yapabilmek, 6zellikle birimin geldigi baglam ya da dolgu tanimli olmadiginda miimkiin ola-
bilir. Ayrica genis mekanlarda, rnegin oda tabanlarinda, dolgu ozelligi yapisal olarak degisim
gostermedigi taktirde o birime ait toprak 6rnegi mekanin farkli kesimlerinden alinarak 30-40
litre sinira ulagilir. Bu sekilde, tabanda farkli alanlarda bulunabilecek dogal malzemenin azami

bigimde temsil edilmesi saglanir.

Ornekleme sirasinda dikkat edilen bir diger husus ayrintili belgelemedir. Ornegin alindigi biri-
min hangi alandan, bina veya mekandan geldigi gibi ayrintular mutlaka formlara girilir. Dolgu
ozellikleri, varsa diger bulgular ve ¢esitli gozlemler de belgelenir. Formlarin yani sira her bir top-
rak 6rnegi icin en az iki tane kimlik kart1 islevi goren etiket hazirlanir. Bunlar, birimin geldigi
arkeolojik baglam, kazan kisinin bilgileri ve tarih gibi ayrinular icerir. Kazi sirasinda kovalarda
toplanan arkeobotanik 6rnekler, kazi ve belgeleme islemleri sona erdikten sonra guvallara (un,
seker ya da moloz ¢uvali) aktarilir. Son olarak kilitli poset icine yerlestirilen etiketlerden bir
tanesi uval icine konur; digeri ise guvalin agzinin sikica baglandigt ipe gegirilir. Bu sekilde ha-

zirlanan ve saglama alinan toprak érnekleri suda ytizdiirme alanina getirilmeye hazirdir.

Mekanik Suda Yiizdiirme Teknigi
Agikli Hoytik'te suda yiizdiirme mekanik 6zelliktedir. Makroskobik malzeme baskin olarak

komiirlesmis bitkisel kalintlardan, daha seyrek olarak da minerallesmis kalintilardan olusur.
Korunma kosullar1 ve yerlesmenin bulundugu cevresel sartlar ile kazi niteligi ve olcegi goz
ontinde bulunduruldugunda bu yéntemi uygulamak uygun bulunmustur. Bunun i¢in Ankara
makinesini (bkz. Geri Kazanim Yontemleri) temel alarak Catalhdyiik Projesi'nde gelistirilmis
diizenekten (Hastorf ve Near 1997) esinlenilmis ve 2009-2011 yillart arasinda ekleme ve ¢ikar-
malar yapilarak suda ylizdiirme diizenegi tasarlanmistir. Hoyiikte kazilan alanlarin artmasi ve
bunlarin bir kisminin farkli tabakalardan gelmesi sonucunda 2015 yilinda boyutlar: digerine
gore biraz daha biiyiik bir makine daha kurulmusgtur. Her iki diizenekte de daha ekolojik oldu-

gu icin suyun devridaim yaptg: bir sistem tercih edilir.

Agikli Hoyiik suda yiizdiirme sisteminin temel unsurlart toprak érneginin dokiildiigi ytizdiir-
me varili ve kiibik sekilde tasarlanmus iki adet ¢okelme tankidir (Sekil 1). Ayrica, varil ve tank-

lar arasindaki su akigini saglamak icin elektrikle calisan kii¢iik boyutlu bir dinamo vardir. Bu
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diizenekte, varile dokiilen toprak 6rnegi alttan gelen tazyikli su ile yikanir. Bu esnada toprak
dibe ¢okerken, ylizen malzeme ile bir miktar camur iceren su ilk tanka (Tank 1) akar. Camurun
bu tankta da ¢okelmesiyle kismen bir miktar daha armnan su ikinci tanka (Tank 2) dokiiliir.
Camur ikinci tankin da dibine ¢okelir ve goreceli olarak daha temiz bir su birakir. Bu su,
elektrik ile calisan dinamo sayesinde alinip ilk tanka geri verilir ve suyun devridaimi saglanir.
Suyun ilk tanka giristeki tazyik kuvvetini ayarlamak icin diizenege bir vana (Vana 1) eklenmis-

tir. Tazyik kontrolii i¢in bir diger vana ise (Vana 2), ikinci tanka bogaltim yapan bir hortuma

baglidir.

Her ti¢ tankin yapiminda da malzeme olarak galvaniz kullanilmistir. Alternatif diger malzeme
kromdur, ancak maliyetli ve ayrica agir bir malzeme oldugundan tercih edilmemistir. Galvaniz
uzun siire dayanan ve boya ile de korunabilen bir malzeme oldugundan demirci ustasinca tav-
siye edilmistir. Sistemin uzun 6miirlii olabilmesi i¢in Tank 1 ve 2’nin i¢ine kenarlarin zamanla
bel vermesini engelleyecek art1 bigimli iki gubuk yerlestirilmistir (Sekil 2). Bosaltim sistemi i¢in
de varil ve tanklarin dip kisminda disa dogru acilan birer gider eklenmistir. Gider vana diizenek-
li, agma-kapama sistemindedir; bu sekilde tanklar kolay temizlenebilir. Ayrica, giderlerin ayn:
yone bakmast, buradan akacak ¢camurlu suyun kontrolii agisindan da avantajlidir. Tanklarin ig
zemininin digtaki gider yoniine dogru meyilli olmasi da temizligi kolaylastirir. Varil ve tank te-
mizligi, camur seviyesinin artmaya bagladig zamanlarda yapilir. Ayrica geldikleri tabaka ve evre
agisindan birbirinden ¢ok farkli 6rnek gruplarinin ytkanmasi séz konusu oldugunda da tanklar

herhangi bir kontaminasyon olasiliginin bertaraf edilmesi i¢cin bosaltilarak temizlenmektedir.

Suda yiizdiirme islemine baglamadan 6nce, yerlesme kenarinda bulunan Melendiz Nehri’'nden
benzinli bir motor vasitastyla su filtrelenerek cekilir ve varil ile tanklar doldurulur. Yiuzdiirme
variline ag aralig1 yak. 1 mm?olan, esnek 6zellikli naylon bir sinek teli (naylon ag) yerlestirilir.
Bu, su seviyesinin altinda ve gergin olmayacak sekilde durmalidir (Sekil 5a). Toprak 6rneginin
hacmi litre gostergeli kova vasitayla olciilditkten sonra 6rnek yiizdiirme tankina dokiiliir ve
motor ¢alistrilir. Tank 2’den devridaimi saglayan hortum vasitasiyla yiizdiirme variline gelen
su, varilin ortasina kadar uzanan bir borudan varil icine akar. Boru bitiminde yiizeyi delikli ve
suyun varil igine tazyikle ve miimkiin oldugunca esit sekilde dagilmasini saglayacak bir diizenek
yer alir (Sekil 3). Bu diizenegin tizerine gelecek sekilde, varilin i¢ kismina bir 1zgara yerlestirilir
(Sekil 4). Izgara hem su dagilimini kolaylastirir hem de toprak 6rnegini tasir. Deliklerden taz-
yikle ¢ikan su naylon sinek telindeki 6rnegin topraktan ayrismasini, camurun dibe ¢6kmesini ve
hafif malzemenin su ylizeyine ¢ikmasini saglar. Bu asamada yiizdiirme yapan kisi de elle hafifce
ornegi karigtrir. Bu iglem, fazla baski uygulamadan, 6rnegin havalandirilmas: seklinde ve agir

cokeltide toprak kalmayana dek yapilir (Sekil 6a).

Bu esnada su yiizeyine ¢ikan bitkisel malzeme varilin agiz kismina asili elege (Sekil 1) akar ve

burada ¢okelir (Sekil 5a). Stireci hizlandirmak i¢in yiizdiirme yapan kisi naylon mutfak stizgeci
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kullanarak malzemeyi ylizeyden toplar ve varilin agiz kismindan dikkatle elege aktarir. Hafif
¢okelti olarak da tanimlanan bu malzemenin en ufak bilesenlerinin dahi toplanabilmesi i¢in
elege gozenekleri oldukea sik bir kumas (sifon) yerlestirilir. Yiizdiirme islemi bittikten sonra bu
kumaslar toplanip etiketlenerek gélgelikli bir alanda kurutulur (Sekil 5b ve 5¢). Kururken hafif
cokeltinin dogrudan ve saatler boyunca giines almamasi, kdmiirlesmis kalinularin parcalanma-
sin1 onleyecegi icin korunma kosullart acisindan 6nemlidir. Kuruyan malzeme elenip (4 mm
1 mm, 0.3 mm elek seti ile) boyutlarina gore ayrildiktan sonra stereoskopik mikroskop altinda

incelenir (Sekil 5d) (Ergun vd. 2018a).

Suda yiizdiirme, agir ¢okeltinin tamamen ¢amurdan arinmasi ve suda yiizen hi¢bir bitkisel
kalintinin kalmadigindan emin olunmasiyla sona erer. Varilden ¢ikartlan agir ¢okelti etiket-
lenerek yar1 golgelikli bir alanda kurutulur (Sekil 6a ve b). Bir sonraki asamada hacmi 6lgiilen
bu malzeme elek seti ile (4 mm, 2 mm ve 1 mm’lik) boyutlarina gore gruplara ayrilir. Tiim
orneklerin 4 mm’lik kisimlart Kizilkaya Koyt sakinlerince sezon siiresince dikkatle ayiklanir;
2 mm’lik kismin ise standart olarak sadece bir boliimii (yak. 200 ml) ayiklanir (Sekil 6¢ ve 6d).
Geriye kalan malzeme ve 1 mm’lik malzeme depolanarak argivlenir. Ayiklama sonucunda ufak
kemik parcalari, mikrofaunaya ait kemikler, kabuklular, obsidiyen parcalari ya da mikrolit gibi
ufak boyutlu aletler ve kiigitk buluntu parcalari ile yiizmek i¢in ¢ok agir olan bitki kalintilar
agiga cikar ve bunlar belgelenerek gruplanir. Bunun ardindan her bir malzeme sezon sirasinda

uzmanina ulagtirilir.

Genel Degerlendirme

Ayrinularina deginilen sistematik 6rnekleme ve suda yiizdiirme yontemleri gercevesinde 2009
yilindan beri Agikli Hoyiik'te toplam 1108 kazi birimi (u#niz) yiizdiirilmis ve islemden gegi-
rilmigtir. Bu birimlerin toplam hacmi 24,782 litredir ve bu da bir toprak 6rnegi i¢in ortalama
19,75 litreye tekabiil eder. Bu 6rnekler farkli kazi alanlarindan ve tabakalardan gelir ve toplam
49 bina ile 95 dig mekani (¢opliik, bina araligy, islik, acik aktivite alani gibi) temsil eder. Bunlar
arasinda arastirma sorunsallarimiz ¢ergevesinde 6ncelikli kabul ettigimiz dolgulardan gelen or-
neklerin ayrintili analizleri yapilmistur (Ergun 2016, 2018, baskida; Ergun vd. 2018b). Bunlar,
odun komiirii disindaki makroskobik bitkileri kapsar. Odun komiiriine iliskin 6n ¢aligmalar
icinse gene oncelikli 6rnekler secilmistir (Bourguet ve Tengberg 2017). Kapsayict ve yogun
ornekleme ile ince elenip stk dokunan geri kazanim yontemleri miimkiin oldugunca fazla ve
gesitli veriye ulagmamizi miimkiin kilar. Bu da makroskobik bitkisel malzemenin Asiklrdaki
olusum siirecini anlamamiza; olumsuz ve olumlu yanlariyla malzemeyi hem birikim hem de
birikim sonrasi siirecler kapsaminda degerlendirmemize, dolayisiyla eldeki verileri yorumlama-

miza biiyiik katk: saglar.
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[lk olarak malzemenin olusum siirecinde insan faaliyetlerinin 6nemini vurgulayabiliriz.
Mekansal baglam cergevesinde dogru sekilde orneklendiginden emin oldugumuz dolgularda
bulunan bitki gruplari, bunlarin bircogunun insanlarin tercihi kapsaminda yerlesmeye gelmis
oldugunu gosterir. Bunlar arasinda tahillar, baklagiller, yemis ve meyveler ile yabani bitki ce-
sitleri ve yabani fistik, badem ve yaprak doken mese gibi agaclar vardir (Bourguet ve Tengberg
2017; Ergun 2018; Ergun vd. 2018b). Tahillara ait temizlik artiklari hem bina i¢lerinde hem
de dis mekanlarda titketimden hemen 6nce ekinin islemden gegirildigine isaret eder (Ergun vd.
2018b; Ergun, baskida). Bunun gibi giinliik faaliyetlere iliskin baska ayrintilari tanimlamamiz
da miimkiindiir (Ergun 2018, baskida). Ayrica, suda yiizdiirme teknigi ve bu siirecte kullan-
digimiz ince elek (0.3 mm aralikli), ufak bitki tohumlarinin geri kazanimini da sagladigindan,
Agikly sakinlerinin ¢evreden topladig bazi bitkileri tespit etmek ve gesitli beslenme aligkanlikla-

rint irdelemek de miimkiin olmustur (Ergun 2018).

Malzemenin olusumuna iligkin bir diger dikkat ¢ekici nokta erken tabakalardaki (Tabaka 5-4)
korunma kosullarinin ge¢ tabakalara gore daha iyi olmasidir. Erken tabaka malzeme grubu daha
kapaly, tabiri caiz ise miihiirlii baglamlarda bulundugundan ve kuru/nemli ortam degisimlerine
¢ok maruz kalmadigindan iyi korunmus olabilir. Ayrica, yanik dolgular yerlesmenin erken ta-
bakalarinda ge¢ tabakalara, 6zellikle Tabaka 2’ye oranla daha yaygindir. Bu da erken tabakalarda
daha fazla bitkisel malzemenin korunmus ve tanimlanabilir olabilecegine isaret eder. Dolayisiyla
ge¢ tabakalarin degerlendirilmesinde ve yoruma katilmasinda birikim siirecine bagli bu tiir veri
eksiklikleri ve bazi bitkilerin (ocaklarda son bulmayacak kalintilar gibi) ge¢miste mevcut olsalar

da arkeolojik baglamlarda temsil edilmeme olasilig1 géz 6niinde bulundurulur.

Yukarida deginildigi gibi yogunluklarinin yani sira bitkisel tiirlerin malzeme igerisindeki yay-
ginligini tespit etmek de onemlidir. Agiklida uygulanan sistematik 6rnekleme sonucunda bazi
bitkilerin, 6rnegin kilgik arpasinin (Zaeniatherum caput-medusae) ve diger yabani bugdaygil-
lerin (Poaceae) yerlesmede yaygin oldugu belirlenmistir (Ergun 2018; Ergun vd. 2018a). Bu
durum, hem yerlesme cevresindeki bitki ortiistinden yola ¢ikarak cevresel sartlari degerlendir-
memizi hem de potansiyel arsiz otu florast ile insanlar ya da hayvanlar tarafindan tiiketilen bit-
kileri incelememizi miimkiin kilar. Yayginlik konusunda vurgulayabilecegimiz bir diger husus,
yanmadan korunabilen kalintilara, 6zellikle ¢itlembige dairdir. Her tabakada olduk¢a 6nemli
miktarda ve yayginlikta saptanan citlembik, diger meyve/yemislere oranla malzemede daha faz-
la temsil ediliyor olabilir. Dolayisiyla, 6rnegin ¢itlembikle yabani fisugin (Pistacia) yerlesimciler
agisindan onemi karsilastirilirken bu durum da goz 6niinde bulundurulmali ve yabani fistik

kalintilarinin yayginligina da bakilmalidir.

Agiklrda uygulanan 6rnekleme ve geri kazanim yontemi ¢ergevesinde deginebilecegimiz bir di-
ger 6nemli husus oransal ve igeriksel karsilagtirmalar ile mekansal analizler yapmanin miimkiin

olmasidir. En ufak birimden gelen bitkisel malzemenin tanimi, arkeolojik baglamla bir arada
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degerlendirildigine ge¢mise dair miimkiin oldugunca yiiksek ¢oziiniirlitkte veri elde edebilme-
mizi saglar. Bu noktada ayrintli 6rnekleme yapmanin biiyiik avantaj oldugunu séyleyebiliriz.
Tabaka 5’te tespit edilen ve yanarak ¢okmiis bir kuliibenin (Yapt 28) tabanindaki (Ozbasaran
vd. 2018b) bulgular buna 6rnektir. Kazi esnasinda arkeologlar farkli 6zellige sahip oldugu goz-
lemlenen taban dolgularini kiilli alan, ¢itlembikli alan, yanik alan seklinde ayr1 birimler halinde
toplamistir. Citlembik meyve ¢ekirdeklerinin belirgin oldugu dolgu disindakilerde herhangi bir
bitkisel yogunluk kazi sirasinda gozlemlenmemistir. Ancak, suda ylizdiirme ardindan yapilan
ayrintili analizlerde tabanin kuzeyi, kuzey dogusu ve giineyinde farkli bitki yogunluklar: sap-
tanmugtir (Ergun 2018). Bu yogunluktan ve bitkisel malzemenin niteliginden yola ¢ikarak ya-
pinin bitkisel besin temelinde depo/kisa siireli depo alani veya besin hazirligy ile iligkili oldugu
tespit edilmistir. Ayni dolgu ve alanlardan gelen mikroskobik bitki ve toprak kimyasi analizleri
de makroskobik bitki sonuglarini destekler (bkz. Kalkan ve Ozbal 2018; Tsartsidou 2018). Bu
durum ayrica farkli analiz yontemlerinin birlestirildiginde nasil biitiinciil sonuglar sagladigin

gostermesi agisindan da onemlidir.

Son olarak mekanik suda yiizdiirme tekniginin Asikli Hoyiik’te de goreceli olarak ¢ok sayida
malzemeyi islemden gecirmeyi miimkiin kildigini vurgulayabiliriz. Bu durum, is yiikiinii arttir-
sa da olumlu yanlariyla motive edicidir. Korunma kosullarinin her zaman iyi olmadig: sartlarda
dahi yogun 6rnekleme yapilmasi verinin niceligini arturdigindan 6nemli sonuglara ulagilmasina
ve eksik parcalarin birdenbire olmasa da agamali olarak giderilmesine yardimcr olur. Sistematik
orneklemeye de bagli olarak Agikli sonuglari hem zamansal hem de uzamsal olarak birbiriyle
kargilagtirilabilir 6zelliktedir. Beslenmeden giinliik faaliyetlere; ¢evre-insan iliskisinden bitkile-
rin ehlilestirilmesine, insanlarinsa yerlesik diizene ge¢me ve tarimsal uygulamalara yonelmeleri-
ne dek pek ¢ok konuyu hem es zamanli iskan araliklarinda hem de yerlesmenin bin yillik iskani

stiresince inceleyebiliriz. Proje kapsaminda da bu incelemelere halen devam etmekteyiz.

Sonug

Fosilleserek giintimiize dek korunabilen makroskobik bitkisel kalintilar, ge¢mis insanlarin art-
larinda birakugi ve bize hem dogal sartlar hem de yasam bigimlerine dair kapsamli veriler sag-
layabilen; bu 6zellikleriyle de arkeolojik projelerin olmazsa olmazi malzeme gruplarindandir.
Onlara ulagmak icin farkli uygulamalar: takip etmek, yontem belirlemek ve uzun zaman alan
ayrinuli incelemeler yapmak gerekir. Ancak, makroskobik bitkisel malzemenin olusumunda
arkeologlarin kontrolii diginda gelisen birikim ve birikim sonras: siiregler hem malzemenin
bilesimini hem de neyin arkeologlar tarafindan gériiniir olup olmadigin: etkiler. Dolayisiyla,
arkeobotanik uzmanlarinin bir malzemeyi incelemeye baslamadan 6nce mutlaka bu siiregle-
ri, ozellikle korunma kogullarini ve bunlardan dogabilecek yanilsamalari—varlik ve yokluk

ya da nicelik iizerinden—goz éniinde bulundurmast gerekir. Inceleme/analiz ve yorumlama
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oncesinde malzemenin olusum hikayesini anlamak 6nem tasir. En az bunun kadar 6nemli bir
diger konu da secilen 6rnekleme ve geri kazanim yéntemlerinin ulagilan malzemenin bilesimin-
de, dolayisiyla elde edilecek sonuglarda ne derece etkili oldugunu degerlendirmektir. Calisma
yontemimiz arastirma sorunsallarimiz dahilinde ve yerlesme 6zelinde sekillenir. Farkli yontem-
ler bir arada denenerek arazide kazan ve diger dogal malzeme gruplar ile kiiltiirel bulgular
calisan arkeologlarla iletisim halinde, projenin siiresi ve maddi sartlar da dahil ederek en uygun
uygulama secilebilir. Her haliikarda, arkeolojik baglamlarin ve biitiinciil yaklagimin 6nemi goz

onitinde bulundurulmali ve segilen yontemde seffaf olunmalidir.
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Sekil 1. Agikli Hoyiik suda ytizdiirme diizenegi, biiyiitk makine
(Fotograf: Miige Ergun, Asikli Hoyiik Arastirma Projesi Arsivi).

Sekil 2. Biiyiik makine diizenegine ait suda ¢okelme tankinin (Tank 1) i¢ kismi
(Fotograf: Miige Ergun, Asikli Hoyiik Arastirma Projesi Arsivi).
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Sekil 3. Yiizdiirme varilinin i¢ kismi ve suyun Sekil 4. Yiizdiirme varilinin i¢ kismina
tazyikle dagilmasini saglayan diizenek. Varilin i¢ yetlestirilen 1zgara (Fotograf: Miige Ergun,
kismindaki cikinular, 1zgaranin (Sekil 4) oturmast Agikli Hoylik Arastirma Projesi Arsivi).

icin olusturulmustur (Fotograf: Miige Ergun,
Asikli Hoylik Arasturma Projesi Arsivi).

Sekil 5. Hafif ¢okelti: a) yilizdiirme varilinden elege akan hafif ¢okelti (makroskobik bitkisel malzeme),
b) golgelikli alanda kuruyan hafif ¢okeld sifonlars, ¢) kurumus ve eleme oncesi irili ufakls
malzemeden olusan hafif ¢okelti, d) stereoskopik mikroskop altinda inceleme
(Fotograflar a, b ve d: Miige Ergun; Fotograf c: Batuhan Kizik,

Asikli Hoyiik Arastirma Projesi Arsivi).
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Sekil 6. Agir ¢okelti: a) ylizdiirme varilinde camurdan arinmis agir ¢okeld,
b) golgelikli alanda kuruyan agir ¢okeld, c) elendikten sonra ayiklanan biiyiik boyutlu (4 mm’lik) agir
cokelti malzemesi, d) elendikten sonra ayiklanan kiiciik boyutlu (2 mm’lik) agir ¢cokelti malzemesi
(Fotograf: Miige Ergun ve Batuhan Kizik, Asikli Hoytik Arasturma Projesi Arsivi).
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A New Neolithic Settlement
in the Eastern Mediterranean:

Adana - Velican Hoyiik
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Abstract

Located in the northeastern part of the eastern Mediterranean, to the south of Anatolia, and
in the center of Cukurova, Adana is the second largest delta plain in the Mediterranean Basin.
The Taurus Mountain foothills connect the plain and the city center, but there is limited
evidence for Early Neolithic occupations in the region (with exceptions, e.g., Tepebag Hoyiik).
Although earlier archaeological research has yielded some evidence of Neolithic occupations
at Tepebag Hoyiik, our knowledge of the Early Neolithic in Adana and its surroundings, as
well as in Cilicia as a whole, is very limited. Yumuktepe is the only settlement in the wider
region where Neolithic levels (dating to the early 7" millennium BCE) were investigated
through detailed excavation and research projects. On the other hand, the neighboring regions
of Central Anatolia, Cyprus, and Northern Syria provide clear evidence of the early stages
of the Epipaleolithic and Neolithic periods. Throughout these periods, there were intensive
interactions between these regions, especially through obsidian exchange. It is also important
to note that Mediterranean shells, indicative of the same interregional network, were found
in Epipaleolithic and Neolithic sites in Central Anatolia. Despite the research gap, there are
some sites in Cilicia with numerous obsidian finds. This paper introduces a new Pre-Pottery
Neolithic site in Adana: Velican Hoyiik. The aim is to assess the location of the site, importance

of its early date and its possible role in interregional obsidian exchange.
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Ozet
Adana, Dogu Akdeniz'in kuzeydogu béliimiinde, Anadolu'nun giineyinde ve Akdeniz havza-

sinin ikinci biiyiik delta ovast olan Cukurova'nin merkezinde konumlanir. Toros dag esiginin
ovayla birlestigi yerde, giiniimiizde Tepebag Hoyiik'iin de bulundugu sehir merkezi yer alir.
Tepebag Hoyiik'te yapilan eski sondajlarda Neolitik Donem belirtilmis olsa da tiim Kilikya
genelinde oldugu gibi Adana ve ¢evresinde erken Neolitik ile ilgili bilgilerimiz oldukea si-
nurlt kalmistir. Bélge genelinde Neolitik tabakalarda kazisi gerceklestirilen tek yerlesim yeri
Yumuktepedir. Erken Neolitik tabakalarindan elde edilen C' sonuglarina gére Yumuktepe
MO 7000’li yillarin bagina tarihlenir. Diger yandan, Orta Anadolu, Kibris ve Kuzey Suriye
gibi daha genis komsu bolgeler, Epipaleolitik ve Neolitik donemlerin erken evrelerine dair net
kanitlar sunmakeadir. Dahasi, bu bolgeler arasinda, 6zellikle obsidiyen degis-tokusu tizerinden,
yogun bir iletisimin varhigindan s6z edebilmek miimkiindiir. Benzer bélgeleraras: iletisimin
gostergesi olarak Akdeniz'e 6zgii deniz kabuklarinin Orta Anadolu'daki Epipaleolitik ve Neo-
litik yerlesimlerde bulunmas: da 6nemlidir. Kilikyada da obsidiyenin yogun olarak bulundugu
bazi yerlesimler vardir. Bu makalede, Kilikyada, Canak Comleksiz Neolitik Dénem’e 6zgii
buluntular iceren ve bununla birlikte obsidiyenin yogun olarak bulundugu Velican Héyiik
tanitilacakeir. Konumu, 6nemi ve obsidiyen degis tokus mekanizmasindaki rolii tizerine deger-

lendirilmelerde bulunulacaktir.

Anahtar Kelimeler: Dogu Akdeniz, Kilikya, Canak Cémleksiz Neolitik Dénem, yontmatas

buluntular, obsidiyen

Introduction

Research history of Neolithic Southwest Asia begins with the earliest excavation and research
projects in Amuq and Cilicia, among other regions (Braidwood 1937, Garstang 1937). Garstang
and Goldman’s studies in particular focused on Neolithic sites in Cilicia, revealing Neolithic
settlements such as Yumuktepe and Tarsus-Gozlitkule (Garstang 1937, 1953; Goldman 1963).
A long Pottery Neolithic (PN) sequence was excavated at Yumuktepe, making the site the only
reference settlement for the Neolithic in the entire region. After the 1990s, the second (and on-
going) excavation project at Yumuktepe focused on the Neolithic occupation levels. The results
of absolute (**C) chronology indicate a Neolithic occupation at the site between 7000-5800
cal. BCE (Caneva 2012).The closest obsidian sources to Cilicia are in the Volcanic Cappadocia
Region, to the north. At Yumuktepe, especially in the Early Neolithic Period, obsidian con-
stitutes the principal raw material of the chipped stone assemblage (Alunbilek-Algiil 2011),

provenanced to the volcanic Cappadocian sources (Calcagnile et al. 2010).

From the 1960s to the present day, a large body of research focusing on the neighboring regions
of Cilicia defined the pre-Neolithic sequence and its relation to the emergence of the Neolithic
way of life in Anatolia. Among these neighboring regions, the Central Anatolian plateau as a

region was thought to be lacking Neolithic occupations up until the 1960s (Ozbasaran and
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Cutting 2007). However, especially since the 1990s, Neolithic research projects in the Konya
Plain, as well as the volcanic region of Cappadocia to the north have provided clear evidence
on Epipaleolithic and Neolithic occupations and connections within and outside of Anatolia
(C)Zba§aran 2011; Baird 2012; Duru 2018). In particular, extensive surveys, excavations and
material analysis of the obsidian outcrops and workshops in Golliidag (Cappadocia) (Balkan-
Atli and Binder 2017) evidenced an intensive communication of the source with the rest of
Southwest Asia during the second half of the 9" millennium BCE. Traces of these connections
are understood through provenance analyses of obsidian finds, and exchange networks are re-
constructed based on this evidence. Current data—e.g., the presence of Cappadocian obsid-
ian in the Yabroud II rock shelter in Syria, dating to ~40,000 cal. BCE (Frahm and Hauck
2017)—indicate that such networks existed as early as the Upper Paleolithic Period. During the
Epipaleolithic Period, the presence of Gélliidag obsidian at Okiizini and Karain in the Western
Taurus Mountains (Kartal 2002; Tagkiran 2007; Ozgelik 2011; Carter et al. 2011), as well as
in Direkli Cave to the east of the Middle Taurus Mountains (Erek 2012) indicates the contin-

uation of this connectivity.

Following the Epipaleolithic Period, obsidian from Cappadocian sources is found throughout
Southwest Asia from the Early Neolithic up until the Chalcolithic periods (Ozdogan 2008;
Khalaily and Valla 2013). Especially during the Middle and Late PPNB, obsidian reached as
far as the southern Levant and was distributed most extensively during this period (Garfinkel
2011; Ibafez et al. 2016). Further afield, obsidian also traveled overseas during the same period,
reaching Cyprus (Briois et al. 1997; Sevketoglu 2017). It is also striking that, as an indication
of connectivity between these regions, Mediterranean shells were found in inland regions, espe-
cially in Central Anatolia, as early as the Epipaleolithic (Baysal 2013; Bar-Yosef Mayer 2017).
How and by what means this communication between communities, seen through the ex-
change of obsidian and marine shells, was carried out in such a vast geography is an important

question that requires further in-depth research.

In Cilicia, within the course of an ongoing research focusing on the Middle Taurus Mountains,
findspots yielding obsidian assemblages has been identified in valleys in the mountainous areas
(Alunbilek-Algiil et al. 2021). Recent excavations in the Esek Deresi Cave have also yielded
obsidian finds from Gélliidag, indicating that raw materials from Cappadocian sources reached
the Middle Taurus Mountains during the Epipaleolithic Period (Kayci 2019, 127 and 297;
Alunbilek-Algiil et al. 2022) (Figure 1). While obsidian was procured from long distances, flint
raw material sources are known to be in close proximity, in the mountainous areas. Among
these are particularly the marine limestone formations that are important for indicating routes
in the region. Provenance analyses of obsidian finds from the two newly surveyed multi-period

sites (Cakmak and Cakmaktepe) have also revealed that the raw material used for chipped stone
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tool production came from the Gélliidag East flow. The intensive use of obsidian in the region

continued into the Pottery Neolithic Period.

According to recent excavations at Yumuktepe (Caneva 2012), the percentage of obsidian, con-
trasted to other raw materials present in the Early Neolithic (7000-6400 BCE) chipped stone
assemblage, was 88.9% (Alunbilek-Algiil 2011). Although flint sources are known in the region
(Kayci 2019, 291-293), the high rate of obsidian use at Yumuktepe proves its prominence in
the region. The presence of specific tool types (points, perforators and splintered pieces) made
exclusively of obsidian at Yumuktepe is also striking (Altinbilek-Algiil 2011, 23). Among these,
specifically the perforators made from blade blanks can be found throughout Cilician sites, and
are remarkably absent in the neighboring regions. This picture is further complemented by the
recent research conducted in Cilicia, where obsidian finds were attested at more than 60 sites
(Kayci 2019, 294). These latest investigations, once again raise questions about the routes of
this intensive obsidian distribution. The sites with obsidian assemblages, detected during sur-
veys conducted in the north of the Middle Taurus Mountains, and southeast of Nigde, are very

important to further our knowledge in unraveling the possible trade routes to Cilicia from the
Central Anatolian plateau (Yener 1986; Balci and Cakan 2017; Hacar 2019).

While these questions require further, in-depth studies, newly discovered Neolithic sites in
Cilicia, as well as the reappraisal of material coming from sites previously discovered but not
yet investigated thoroughly, can enrich current data and contribute to this picture. This article
aims to present and analyze Velican Hoyiik, a new Neolithic site in the eastern Mediterranean,
within a framework of interregional connectivity through the lens of obsidian procurement and

exchange.

Velican Hoyiik: Location and Research History

Velican Héyiik is located 9.1 km to the north of the Adana city center (Figure 1). Today, the
mound is partially inundated by the Seyhan Dam Lake (Figure 2). Although since 1956 it has
remained as an island in the dam lake, it is possible to reach the mound by foot only during
October and November when dam water recedes. The mound had a conical shape, and its cur-
rent dimensions are 155 x 150 m (Figure 3). Its height reaches 30 m, and it is 67 m above the
sea level. It is located at the tip of a peninsula lying in north-south direction. The peninsula is

750 m long (including the area of the mounds to the south and north) (Figure 3).

Like other settlements in Cilicia, Velican Hoyiik is mainly composed of two settlement areas.
Today, due to the Seyhan Dam Lake, it is difficult to understand the natural environment of the
settlement. For this reason, military maps from 1940s and 1950s were used during the initial

research at the site.
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The main mound is at the confluence of the Seyhan and Cakit flows. The Cakit Stream is
one of the main tributaries of the Seyhan River in the northwest. There is an upper terrace
that lies to the south of the settlement (the Handere Formation conglomerate) dating to the
Upper Miocene (Faranda et al. 2013). A small stream flows from this area to the west of the
settlement. Here, Velican Hoyiik is located on a bedrock with a high elevation of up to 10 m
(Seton-Williams 1954, 171). As a result of this very dense hydrography, in geologic periods, the
tributaries formed a large conglomerate from Velican Héyiik to the Adana city center, broken
off from the Taurus Mountains into a dense, gravelly deposit. It was possible to identify a wide
variety of stone raw materials in this conglomerate, such as chert, flint, radiolarite, and quartz.
All have been an integral part of the prehistoric chipped stone industries. Thus, the area can be

considered as a secondary raw material deposit.

Velican Hoyiik was first visited by the American Expedition led by H. Goldman. It was later
studied by M.V. Seton-Williams. Seton Williams™ (1954, 171-172) research concluded that
the occupation at the site started during the Early Chalcolithic and continued into the Iron
Age. Some scholars suggested that Velican Hoyiik may be the Hittite town of “Uru Adaniya”
(Garstang and Gurney 1959, 61). As the mound is partially submerged by the dam lake for
most of the year as described earlier, previous research was mostly focused on the top of the
mound. However, the peninsula to the south of the mound is understudied. The first dam res-
cue excavation in Turkey was carried out in the ancient city of Augusta on the opposite bank
of Velican Hayiik (Ozdogan 2000, 72 and references therein). However, it has since been for-
gotten and is one of the many sites in the country that have been submerged by dams. When
Seyhan Dam was built in the 1950s, more than ten villages in the Seyhan River valley were

flooded. Currently, the water flow continues to destruct the surroundings.

During the PhD research of the author (Kayci 2019), Velican Hoyiik was revisited and sur-
veyed and Pre-Pottery Neolithic, as well as Pottery Neolithic and Chalcolithic assemblages
and some architectural remains, were detected. The settlement at Velican was composed of at
least two mounds facing each other on the peninsula and divided by a large river. The recent
surveys yielded Paleolithic finds, as well as numerous finds dating to later periods, suggesting
a long-term, continuous occupation history in the area. The surveys focused on the southern,
western and eastern zones of the mound. The slopes of the mound yielded obsidian fragments,
and preliminary observations suggest that obsidian finds are more numerous in lower eleva-
tions. Furthermore, wall remains and pits were detected on the slopes of the mound, observed
thanks to the tidal flow of the dam lake water. In the lower benches of the eastern slope, a large
density of obsidian was recorded in an area of 10 x 10 m. This material generally consisted of

large flakes.
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The southern extension of the mound (Velican South) yielded earlier (PPN) material that is
comparable to the nearby site (Buruk South), dating possibly to the Pre-Pottery Neolithic B
(PPNB) (Kayci 2019, 146-150). Below, Velican South is introduced and discussed with a focus

on the chipped stone assemblage.

Velican South

Velican South is located on the southern extension of the main mound, on the neck of the pen-
insula (Figure 4). The chipped stone assemblage collected in this area consists entirely of pre-
historic materials. Owing to the tide of the dam water, a large extent of cultural deposits were
revealed in this area. Among the archaeological remains are a destroyed mudbrick wall found
along the eastern boundary of the peninsula. It is not possible to precisely determine the size
and extent of the cultural deposits due to dam water destruction. However, based on the water
level at the time of our visits, we can propose that there should be at least a 4 m thick cultural
deposit in this zone. Pottery sherds that can be attributed to the Roman Period were found to

the north of Velican South, in the zone where the peninsula narrows down.

Chipped stone assemblage

A high concentration of chipped stone material dating to the Neolithic Period was found in
Velican South. A Middle Paleolithic point and a disk-shaped core were also found in the same
area (Figure 5).

The chipped stone assemblage is dominated by obsidian. Flint artefacts are present to a lesser
extent. Due to the almost year-round (10 months a year), intense water flow from the Seyhan
reservoir onto the south bank of the mound, this area is covered with small gravels. The tribu-
taries of Seyhan continue to bring gravels and pebbles into the existing conglomerate. Thus, the
surface is sealed off with gravels, and consequently, the number of obsidian finds from this area
makes it the largest collection from a single findspot during the course of eight years of research
in Cilicia (Kayci 2019). The large, hand-sized obsidian tool found here is thus quite unique for
the Cilicia region, mainly due to the preservation issues in other areas (Figure 6). The results
of the obsidian provenance analysis made by D. Mouralis demonstrate that all of the sampled

materials originate from the Golliiddag East sources (Kayci 2019, 293-298) (Figure 7).

The presence of core renewal flakes and other elements that are indicative of on-site flaking
suggest that obsidian was knapped at Velican Héyiik. Flint cores were found as well (Figure 8).
“Y” blades (Figure 9), bidirectional and pressure blades and bladelets (Figure 10) all adhere to
the PPNB chipped stone technology, which is undoubtedly present at the site. There are also
examples of pressure blades made on flint. Characteristic arrowheads made on bidirectional

blade blanks are also present, and provide important data for chronological attribution to the
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PPNB (Figure 11). Pressure retouched of oval points, known from the 8"* millennium BCE in
Central Anatolia (Kayacan 2018), were also found in this area. This technology has been used
on flint as well. Apart from the tool typology related to bidirectional core reduction, scrapers
and perforators constitute other tool types within the chipped stone assemblage. Miniature
stone polished axes were also found. In addition to the Neolithic assemblages, flint tools that
may belong to the Paleolithic Period are noteworthy and suggest that this location was impor-

tant in different periods of prehistory.

Concluding Remarks

The Velican South settlement is located at the confluence of the tributaries of the Seyhan River,
all of which constitute the natural routes reaching all the way to the Central Anatolian Plateau.
The discovery of Golliidag obsidian at Cakmaktepe (Kayci 2019, 135-137), situated about 40
km to the north of Velican, could further suggest potential routes reaching Central Anatolia via
valley ridges. Moreover, original deposits of flint raw material in this area corresponding to flint
artefacts found at Velican could propose another regional prehistoric route. Old maps show
that around the old bed of the Seyhan River are several plains suitable for agriculture, which
were formed before the Holocene. All these aspects make the location of the Velican mound a
perfect zone in terms of site location for agricultural practices and sedentism, as well as connec-

tivity and exchange between regions.

Returning to the issue of connectivity and obsidian exchange, it has been proposed as early as
the 1960s that the “down-the-line” model of distribution on a certain route, enduring in a grad-
ual decrease of intensity, could explain the circulation of obsidian between regions (Renfrew et
al. 1966). The significance of the distribution centers was later emphasized in a second model
framed as “trade between centers” (Renfrew 1982). Based on these two models, Renfrew and
colleagues suggest that the Cappadocian obsidian might have been distributed to the Cilicia
region, down to the Mediterranean coasts as early as the Upper Paleolithic (Renfrew et al.
1966). In a recent study of obsidian exchange networks in Neolithic Southwest Asia, Ibafiez
and colleagues (2016) examined the obsidian assemblages from sites throughout the region
using mathematical modeling of obsidian exchange networks and quantitative analysis of ob-
sidian artifacts from sites dated to different phases of the Pre-Pottery Neolithic. They concluded
that the quantity of obsidian in different sites increased during the PPNB, and the exchange
networks extended over the greatest distances during this period (Ibafez et al. 2016). These
network models reiterate earlier models that suggest the significance of “centers” in obsidian
circulation and distribution mechanisms. Due to its location, it could be hypothesized that
Velican Héyiik too held a central role in obsidian circulation and distribution. However, this

requires further research focusing on technological studies, as well as network analyses.
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The chipped stone assemblage from Velican South focused on techno-typological analyses and
provenance studies of obsidian artefacts. However, it was not possible to perform more detailed
statistical analyses due to the methodological constraints of the survey project, which princi-
pally aimed at recording material from different periods. However, although the settlement
yielded finds dating to the PN and Chalcolithic periods too, the majority of the finds can be
associated to the PPNB. It should also be noted that, due to the location of the settlement
on the possible main route of exchange, obsidian might have traveled to this area throughout
these periods. While the main technological characteristics of the lithic assemblage allow us
to date it to the PPNB, the presence of Central Anatolian pressure-retouched oval points hint
at a prominent occupation at the site during the 8" millennium BCE. While we lack data on
the PPNA of Cilicia, recent surveys in the region have yielded important results about the
Epipaleolithic Period (Yitkmen Edens 2018, 2019; Kayci and Girginer 2020; Alunbilek-Algiil
et al. 2021, 2022). The new excavations at the Esek Deresi Cave further confirmed the pres-
ence of Epipaleolithic groups, especially in the Mersin area. Therefore, new data on earlier Late
Epipaleolithic and PPNA occupations in the region can be expected in the future as systematic
research continues. The region has a unique and highly active geography, with different ecolog-
ical niches in the mountainous areas as well as river- and seascapes. It is, therefore, likely that
through new fieldwork projects a regional character of prehistoric cultures can be defined for

Cilicia, as is the case in the adjacent areas to the north, east and west.

Current data suggest that the cultural connections between Cilicia and Central Anatolia began
as early as the Epipaleolithic Period. According to the new survey data and the case study of
this paper, rich lithic and small find assemblages clearly suggest an intensive occupation of
the Cilician part of the eastern Mediterranean during the PPNB. While giving important
insights, current evidence clearly opens a range of new scientific questions that should be
further explored. The intensive use of obsidian at Yumuktepe and the discovery of special
architectural elements with red floors in the first half of the 7® millennium BCE (Caneva
and Jean 2016), and the material culture of the Middle Chalcolithic, especially in the north
of the Central Taurus Mountains (Hacar 2017), as well as the increasing number of sites
with obsidian finds in both lowlands and mountainous areas (Yiikmen Edens 2018; Kayci
2019; Alunbilek-Algiil et al. 2021) (Figure 11) all indicate an intensive connectivity between
different communities in Cilicia throughout different periods, and therefore provide a new
impetus to define a more coherent picture for the prehistory of this particular region in the

Eastern Mediterranean.
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Figure 1. Map showing the sites mentioned in the text.

75



0. H. Kayci / A New Neolithic Settlement in the Eastern Mediterranean: Adana - Velican Hoyuk

Figure 2. Velican Hoyiik in Lake of Seyhan Dam.
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Figure 3. Velican South.
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The Techniques of Proto-Hassuna
Pottery Production at Sumaki Hoyiik

Sidar Giindiizalp®

Abstract

This paper presents the pottery of the second half of the 7* millennium BCE from the Upper
Tigris Basin, focusing particularly on the assemblage from Sumaki Hoytik. This site is known
by its large excavation area and its sizable pottery assemblage which provides the opportunity
to address a wide range of research questions related to the presence of Early Mineral Tem-
pered and Proto-Hassuna pottery. Proto-Hassuna pottery is well known from previous research
conducted in the Jezirah, but is less well understood along this region’s northern fringes (the
Upper Tigris Basin). This paper examines various aspects of pottery production by examining
raw materials and pastes, building methods, surface treatment, and estimated firing conditions
to provide a better understanding of the regional character and techniques of production and
how it differed from production techniques in the south.

Keywords: Upper Mesopotamia, Neolithic, Proto-Hassuna, pottery, technology

Oz

Bu calisma Yukari Dicle Havzasr'ndaki Sumaki Hoyiik'te bulunan ve MO 7. binyilin ikinci
yarisina tarihlenen bitkisel katkilt Proto-Hassuna ganak ¢omlegini ele almaktadir. Mevcut ¢a-
lismanin odag: bitkisel katkili canak ¢dmlek olsa da Sumaki Héyiik sahip oldugu biiyiik ¢canak
¢omlek 6rneklemi sayesinde MO 7. binyilda ortaya gikan Erken Mineral Katkili ve Proto-Has-
suna ¢anak ¢dmlek gruplari hakkinda detayli ¢alismalar yapilmasina imkan vermekeedir. Her
ne kadar Yukari Dicle Havzasr' ndaki kiiltiirler hakkinda detayli caligmalar yayinlanmamus olsa
da Proto-Hassuna kiiltiirti Cezire Bélgesi'ndeki yerlesimlerden iyi bilinmektedir. Bu makale,
bolgesel 6zelliklerin ve glineydeki tiretim tekniklerindeki olast farkliliklarin daha derinlikli an-
lagtlmasini saglamak i¢in ham madde kullanimi, hamur 6zellikleri, bicimlendirme teknikleri,

ylzey islemleri ve yaklasik pisme kosullarini ele alarak canak ¢omlek iiretiminin farkls yonlerini
incelemektedir.
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Introduction

The emergence of pottery production is one of the oldest research questions in Neolithic ar-
chaeology. A considerable literature has been published on the invention and development
of pottery technology since it was first identified as an indicator of the Neolithic way of life.
According to research conducted in the first half of the 20™ century, the Halaf group was the
first prehistoric pottery in this region. Later, Dark Faced Burnished Ware uncovered during
excavations in the Amugq Plain (Braidwood and Braidwood 1960) and Hassuna-Samarra pot-
tery found in the Tigris Basin (Lloyd and Safar 1945) indicated that earlier pottery-making
groups had also resided there. The later discovery of an even earlier pottery group named Proto-
Hassuna, showed that the Hassuna-Samarra group was not the initial pottery in the region.
The coarse, unburnished, buff Proto-Hassuna pottery was first found in the layers just above
virgin soil at Tell Sotto, Kiiltepe (Bader 1989), Yarim Tepe (Merpert and Munchaev 1987),
Telul et-Thalathat (Fukai and Matsutani 1981), Tell Kashkashok (Furuyama 1991) and Umm
Dabaghiyah (Kirkbride 1972) dating back to the beginning of the Pottery Neolithic. This
group was accepted as the predecessor of Hassuna and was named Proto-Hassuna® (Merpert et
al. 1978, 49). Nonetheless, research conducted in the last twenty years clearly shows that the
Proto-Hassuna begins only after the emergence of an even earlier, mineral tempered pottery
type (Early Mineral Tempered Pottery) in the first centuries of the 7* millennium BCE, now
understood to be the very first ceramic type in Upper Mesopotamia and the Northern Levant
(Campbell 2017, 147-148; Le Micere 2017).

Plant-tempered pottery groups known as the Pre-Halaf, Proto-Hassuna, and Zagros Group
were generally produced in higher quantities than the initial mineral-tempered pottery types
and spread over a much wider area. In the early stages of pottery production, mineral-tempered
vessels share similar characteristics across settlements, while regional differences can be observed
in plant tempered pottery. Plant-tempered pottery differs from the pottery of the previous pe-
riod in terms of the choice of temper, paste colour, surface treatments, form, size, and, hence,
the purpose of use (Le Miere and Picon 1998). The plant-tempered pottery seen in Upper
Mesopotamia and the Northern Levant between approximately 6500 and 6100/6000 BCE
includes Proto-Hassuna and Pre-Halaf. Pre-Halaf pottery has been found in the Euphrates

Basin and Northern Levant, whereas Proto-Hassuna pottery derives from the region extending

1 The term Proto-Hassuna mostly refers to plant-tempered pottery that appeared in the Tigris Basin.
However, after Braidwood (1945) identified Hassuna Ia as an early Neolithic phase, Proto-Hassuna and
its characteristic plant-tempered pottery was adopted by Soviet archacologists to encompass the initial
Neolithic culture as a whole (Bader 1993). Although an earlier Pottery Neolithic phase has been identified
over the last few decades, Proto-Hassuna is still a useful term for describing the Neolithic cultures that
emerged in the last quarter of the 7® millennium BCE.
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from the Upper Tigris Basin, to just east of Habur to the Zagros (Figure 1). Pre-Halaf pottery
is characterized by convex bodies, collar necks, painted surfaces, and incised decorations (Le
Miere 2013, 325-327). The Proto-Hassuna pottery includes various sizes of carinated (dou-
ble-ogee form) and everted-rimmed red slips, paint, or appliqué-decorated vessels. Aurenche
and Kozlowski (1999, 141) suggested that closed-form vessels were dominant in the Proto-
Hassuna, and open forms were dominant in Pre-Halaf. Nevertheless, some researchers have
argued that the morphological differences between the two traditions may be related to vessel
function rather than culture (Nieuwenhuyse 2013). Finally, Zagros Group pottery found in
western Iran is a unique painted, plant-tempered pottery. However, it shares some features
with Neolithic pottery groups in Mesopotamia (Bader and Le Miere 2013). As very few sites
have multiple continuous layers, the relationship between mineral and plant-tempered pottery

traditions is not fully understood.

The focus of this study is on a Proto-Hassuna pottery assemblage uncovered at the site of
Sumaki Hayiik, located in the Upper Tigris Basin, north of the primary area occupied by the
Proto-Hassuna culture. Previous analyses of the pottery from the site gave insight into the
emergence of pottery in Southwest Asia (Giindiizalp 2021a), where ongoing debate questions

the continuity of pottery production through the 7* millennium BCE.

The Site

Sumaki Héyiik is situated northwest of the lower Garzan River Basin, one of the longest tribu-
taries of the Tigris River. The altitude of the settlement is 700-710 masl, and its dimensions are
approximately 160 m (N-S) x 140 m (E-W). The Neolithic settlement is located on low terraces
of seasonal streams that flow north and south of the site. Today, the Kani Husur Stream flows
in a deep valley in the north. The Kiradag: basalt flow composed of Upper Miocene claystone,
sandstone, and conglomerates located south of the settlement currently extends over the Selmo
Formation. The Neolithic layers are situated just below a Middle Age occupation. The average

thickness of the Neolithic layer is 1.90 m, and it covers 2180 m? in three sectors (Figure 2).

The Neolithic layers of Sumaki are divided into seven architectural phases (N1-N7). Radiocarbon
analyses show that the site was inhabited during the 7* millennium BCE. The excavated area
of the earliest Phase (N7) covers only c. 250 m* Hearths, fire pits, and a few traces of post-
holes suggesting the presence of simple tent-like shelters, were found in this phase. A single '“C
date ascribes this phase to 7327-7036 cal. BCE. However, Phase N7 is more accurately dated
to the first quarter of the 7" millennium BCE according to statistical modelling of "“C dates,
given the plateau of the carbon curve between approx. 7100 to 6700 BCE (Evin et al. 1995;
Aurenche et al. 2001). Approximately 956 m? of the overlying Phase N6 was dated between
6965 and 6648 BCE. In this period, cell-plan structures characterized the site; the rectangular

82



S. Gundizalp / The Techniques of Proto-Hassuna Pottery Production at Sumaki HoyUk

rooms of these structures are arranged on both sides of long L- or T-shaped corridors, while
smaller single-room structures were located on natural terraces in the lower parts of the site.
There are no fire pits in this phase, and all of the six stone-paved hearths are located in open
spaces. Phase N5 was excavated over an area of 865 m” and was dated to 6689-6454 cal. BCE.
The architectural tradition and settlement pattern did not change significantly in this phase. In
addition to cell-planned or single-room structures, some structures have two or more rooms.
Kerpig blocks were used as a new element in the construction of the walls of some buildings. 7z
situ basalt ground stones are noteworthy. After a short break, the settlement plan changed in
Phase N4, dated to 6595-6370 cal. BCE. The cell-planned buildings disappeared. Structures
with two or more rooms were erected around the courtyard. Structures comprised of only a
single room, likely represent temporary buildings that may have been covered with tents or
other light materials. Hearths and fire pits were located in open spaces with similar features
to the former examples. Phase N3 was excavated over an area of approx. 693 m? and dated to
6534-6368 cal. BCE. The architecture of Phase N3 consists entirely of temporary, oval-shaped
‘tent type’ structures. As in the earliest phase at Sumaki, the settlement of N3 was temporary,
and the fire pits, hearths, and broken potsherds indicate that open spaces were intensively used.
Phases N2 and N1 cover approx. 1204 m?* and belong to the Proto-Hassuna culture of Upper
Mesopotamia. The buildings of Phase N2 were temporary, rectangular, and single-roomed. The
hearths and fire pits were similar to those in preceding phases. Finally, Phase N1 corresponds to
the end of the Neolithic period at Sumaki. The architecture of this phase differs from that of the
earlier layers in its use of stones as building materials. Large basalt grinding stones from Phase
NS5 were reused to construct rows of stone buildings. No fire pits were found in this phase, and
the lower floors of seven oval or round hearths were paved with stones. Although no absolute
dates have been obtained from phases N2 and N1 thus far, pottery assemblages and small finds
suggest that they belong to the last quarter of the 7 millennium BCE (Erim-Ozdogan 2011;
Erim-Ozdogan and Sarialtun 2018).

General Features of the Proto-Hassuna Pottery of Sumaki

Mineral-tempered pottery with only minor changes in temper choice and surface treatments
was produced for approximately 500 years from Phases N7-N3 at Sumaki. Plant-tempered
(Proto-Hassuna) pottery was found in Phases N1 and N2, dating back to the last quarter of the
7* millennium BCE. The Proto-Hassuna pottery of Sumaki is divided into two groups accord-
ing to its typology, size, and the condition of its paste: Plain Ware (28,031 sherds) consists of
relatively large vessels with thick-walled and coarse paste; and Red Slipped Ware (4153 sherds)
which can be distinguished from the Plain Ware by the red slip applied mainly on the exterior
surface of these ceramics. The Red Slipped Ware vessels are small, quite elaborate and have thin

walls. Small carinated bowls, oval- and open-shaped bowls, carinated jars, oval cooking wares,
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and trays are other typical forms in the assemblage. The carinated vessels and open forms are
characteristic of Proto-Hassuna pottery, and small numbers of lump decorations located close

to the vessels’ mouths is remarkable (Figure 3).

Raw Materials and Paste

Proto-Hassuna pottery is technologically and typologically distinct from Early Mineral
Tempered Pottery. The most apparent change is in the use of plants instead of volcanic minerals
as temper. This choice must have significantly changed the production cycle and the raw mate-
rial supply. Chemical analyses showed that the plant-tempered pottery of Sumaki was produced
from calcareous clays containing various types of calcium and high amounts of Fe, Ni, and Ba.
(Giindiizalp et al. forthcoming). Although the clay resources around the site have not been
analysed, the Lower Garzan Valley, where Sumaki is located, has a calcareous lithology and is
rich in calcareous clay deposits (Karadogan 2018). The use of a local calcareous clay source, the
large number of sherds (32.184 sherds, 639.75 kg), and that the large vessels in the assemblage
were unsuitable for transportation suggests that the plant-tempered pottery was produced lo-
cally. This article describes the production of plant-tempered pottery in the Tigris Basin at the
end of the 7* millennium BCE by considering the paste characteristics, surface colours, temper

choice, and building techniques of the Sumaki Proto-Hassuna assemblage.

Porosity

The pottery from Sumaki is generally porous. Different types of clay maintain a porosity rate
of 30-40%, even when fired up to 1300°C. This ratio is usually higher for vessels fired at low-
er temperatures. Depending on their size, shape, position in the ceramic body, whether they
open to the vessel surface, and if they are interconnected, the pores may affect the durability,
permeability, density, and thermal shock resistance of the vessel. The porosity of a vessel can be
adjusted by the manufacturer to suit its intended purpose. Clay selection, sieving, and temper
choice are important manufacturing decisions that can affect the porosity of the vessel paste
and thus its performance characteristics. For example, porous pastes increase thermal shock
resistance because they can better withstand rapid changes in temperature, and thus increased
porosity is preferred in cooking vessels. Similarly, paste density impacts heat conductivity. Less
porous pastes conduct heat faster than porous ones since they facilitate higher evaporation
keeping stored liquids fresh and cool. In contrast, the higher rate of evaporation enabled by
high porosity is a disadvantage in containers used for the long-term storage of liquids (Shepard
1956, 126; Rice 1987, 231).

The paste texture of Proto-Hassuna pottery is influenced by the intensive use of plant tempers.

The plant temper burns away when the vessel is fired, causing the paste to become more porous.
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At Sumaki porous pastes were probably selected deliberately to increase the permeability of the
vessel body. The Proto-Hassuna pottery from Sumaki can be categorized into three groups,
based on the size of the voids (pores) left by the burned plant temper. Most of the sherds
(51.98%) fall into Group 1 (0-2.5 mm pores), while 39.54% of the sherds have pores between
0-1 mm (Group 2). In the remainder of the assemblage (8.48%, Group 3), the pores could not
be identified with the naked eye. The porosity rates of the Plain wares are much greater than the
Red Slipped Ware. The porosity is likely related to their function, as chemical and mineralogical
analyses do not show differences in the raw material sources (Giindiizalp 2021b). Relatively
small, thin-walled, and elaborately made Red Slipped Wares have denser pastes. Large, thick-
walled, and coarsely made Plain Wares are more porous and have more inclusions. Porosity is

also related to the hardness of sherds, and more porous sherds are more fragile than others.

Mineral Inclusions

Except under rare conditions, clay is not a pure material. Minerals, such as quartz, calcite, and
mica, occur naturally in clay or become mixed with clay sediment when it is transported by
wind and water. It is difficult to determine which of the materials found in ceramics were added
by the potter and which were naturally present. The size and quantity of mica particles provides
clues about whether it was added as a temper or not. If the particles are small and scarce, then
mica is considered to be a natural clay component of the paste. Calcite can also be used as a
temper. Natural transported calcite particles are rounded whereas those added as temper are
angular. Determining whether sand and quartz were added consciously to the paste is more
difficult. In most cases, the angular structure of quartz indicates that it was added by crushing.
Sand is much more difficult to examine because it is often associated with quartz, and its par-
ticle size is tiny. If the shape of the sand grains can be determined, then a tentative idea can be
obtained (Rice 1987, 409-410). Sand grains are present in 53% of the Proto-Hassuna pottery
from Sumaki and are less than 0.5 mm in diameter. Sand grains were found in 54.55% of Plain
Ware sherds and 39.69% of Red Slipped ones. It is uncertain whether sand was deliberately
added to the vessel paste.

Two minerals, mica and lime, were identified in the cross-sections and surfaces of the Proto-
Hassuna pottery from Sumaki. The mica group consists of potassium aluminium silicate min-
erals with a three-layered crystal structure and is extensive in metamorphic, igneous, and some
sedimentary rocks. It has various forms, depending on the formation of K+, Ca++, and Na++
between the crystal layers. In addition to transparent types, brown, pink, yellow, grey, black,
and silver coloured mica types are also found in nature (Chesterman and Lowe 1993, 531).
Mica was detected in 92.6% of the sherds using the naked eye. Preliminary XRD results of the

Sumaki pottery revealed two mica minerals (Figure 4). The first is muscovite, which is generally
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a white and silvery potassium aluminium silicate that is quite common in metamorphic and
igneous rocks (Nesse 1986, 239-240). The second type, vermiculite, is much rarer. Vermiculite
is a magnesium, aluminium iron silicate formed from hydrothermal activity or in groundwa-
ter solutions when the structures of the silicates are transformed through heating (Haase et
al. 1963). The low density of minerals indicates that they were not added but were naturally
present in the clay. Given the types of metamorphic rocks found around Sumaki Hoyiik, mica

minerals are expected in the vessel pastes.

The second most common mineral found in the paste of the plant-tempered pottery is lime
(calcium carbonate). Although lime particles differ in size, they are generally larger than the
mica particles. The proportion of lime particles ranges between 4 and 6% of both the Plain and
Red Slipped wares. The existence of lime particles in the pastes may be related to the vessel func-
tion. The porous structure of the Proto-Hassuna pottery of Sumaki allows water to evaporate
and pass through the body of the vessel when it is used for liquid storage or boiling. However,
as some evaporated water will condense in the pores, minerals that precipitate from the water
will fill the pores over time. Calcium carbonate may have also precipitated in the pores after the
sherds were buried. Regardless of the process, it is clear that evaporation was responsible for the

increased amount of lime in the paste of the plant-tempered pottery.

Temper

Tempers are substances intentionally added to clay by the potter before or after firing. They may
be added when the clay is wet or dry and serve to support the structure of the vessel bodies.
According to M. Magetti (1982, 123), all particles larger than 0.15 mm in diameter should be
defined as temper. Archaeologists use different terms to describe the materials added to vessel
paste. The possibility that the potter may have deliberately selected clays containing various
particles makes it difficult to determine the constituents of vessel paste. The presence of larger,
angular shaped materials is assumed to indicate a conscious activity (Rice 1987). In this study,
“temper” refers to materials deliberately added to the vessel paste, and “inclusion” refers to nat-
ural minerals in the clay. Tempers vary according to the intended use of the vessel, its form, and
the accessibility of the raw material. Adding a temper to the paste is necessary to increase the
durability of wares fired at low temperatures in open fires. Therefore, temper choice is a vital

technical characteristic that distinguishes pottery groups from one another.

The shrinkage of the ceramic body is negligible when heated in a bonfire because the clay
expands very slowly at low temperatures and becomes more porous. Shrinkage is only caused
by firing at temperatures around 900-1000°C. Because temperatures rise instantly in bonfires,
tempers create voids in the paste that allow water to evaporate rapidly in the early stages of

firing. Otherwise, evaporation will create fractures on the surfaces of vessels, called fire spalling.
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Depending on type and abundance, tempers increase the resistance of ceramic vessels to ther-
mal stress and surface tension that may occur when the container is repeatedly heated and
cooled, or when the inner and outer surfaces are heated at different temperatures. In particular,
temper increases porosity which protects the vessel against breakage and cracking when the
ceramic body expands due to heating (Rye 1976, 115; Gibson and Woods 1990, 27-30).

The transition from mineral-tempered to plant-tempered pottery critically changed pottery
technology in the 7™ millennium BCE. Plant-tempered pottery appeared approximately 500
years after mineral-tempered pottery first emerged in Upper Mesopotamia and the Northern
Levant. Research on mineral-tempered and Proto-Hassuna pottery, especially at Tell Seker
al-Aheimar, which has continuous layers from the PPNB to the Proto-Hassuna (Nishiaki and
Le Miere 2017), shows that plant tempers were initially used in small quantities. At first, they
were combined with volcanic minerals, but were then gradually replaced by them (Le Micre
2009). Nevertheless, plant tempers were never added to the Early Mineral Tempered Pottery;
thus, it is impossible to discuss the gradual transition from mineral to plant tempers at Sumaki

Hoyiik.

The Proto-Hassuna pottery of Sumaki is mostly plant-tempered. Negative plant traces were
detected with the naked eye and a 15X zoom lens. Only a few sherds contain small amounts of
basalt, lime, and grit in their paste. The plants used for temper were initially chopped in various
sizes. The proportion of plants is above 50% in most sherds, and traces of burnt plants can be
seen on the inner and outer surfaces of the vessels. This may be because the vessels were not bur-
nished. Studies of other contemporary plant-tempered pottery assemblages in the Tigris Basin
have shown that some fine traces may have been caused by the addition of dung (Nieuwenhuyse
2013; Petrova 2019). However, calcified plant remains in the cross-sections of some Plain Ware
sherds at Sumaki, indicate that chopped plants may also cause fine negative traces (Figure 5).
Thus, it is possible that either the chopped plants were not entirely destroyed by firing and that
the vessels were fired at low temperatures or that the temperature increased and dropped rapidly

during firing.

The proportion of temper with diameters larger than 3 mm is higher in Plain Ware sherds than
in Red Slipped sherds. Nevertheless, the quantity of temper is similar between the two types.
Vessel size and wall thickness are related to the size of the temper. There is a direct correlation
between wall thickness and the quantity and size of chopped plants. The plant traces are large
in the thicker-walled sherds, while thinner-walled vessels were produced with a different paste
containing small-sized chopped plants. The use of a smaller temper reduced the amount of raw

material required and saved the time needed to produce thicker-walled containers.

Seed traces were also detected in the paste of the Proto-Hassuna pottery from Sumaki. These

traces are visible to the naked eye in the cross-section of the sherds (Figure 6). Carbonized seed
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remains were also found in a sherd that was probably fired at a low temperature. The seeds
are smaller than 1 mm, round in cross-section, and have a similar shape, suggesting that they
belong to the same species. According to preliminary studies, the fossilized seeds belong to
small-seeded wild Poaceae (Figure 7), which would have been endemic to the Upper Tigris. The
proportion of sherds with seed traces is 2.75% (n=245) in the Plain wares and 2.33% (n=50)
in the Red Slipped wares.

The most distinct difference between the two pottery groups is the more frequent use of grit
temper in Plain Ware which might have been selected to increase porosity and improve resist-
ance to thermal stress. In addition, Plain Wares are thicker-walled and more carelessly made
that Red Slipped Wares. Thus, the Plain Ware is more suitable for cooking and storage. Very
few sherds (0.24% of the total) of Proto-Hassuna pottery yielded basalt tempers (Figure 8). The
crushed basalt fragments are uncommon and range between 1-3 mm in diameter. The occasion-

al use of basalt indicates that it was an individual practice.

Construction Methods

Shaping is one of the most critical stages in pottery production. The construction techniques
affect organisation, raw material choice, amount of water, drying time, firing conditions, and
vice versa. Neolithic pottery is handmade or moulded, depending on the vessel’s desired form,
size, and function, and shaped by a variety of techniques, i.e., pinching, pressing, moulding,
slab, ring, or coil construction (Arnold 1999, 60). The hands and fingers must be effectively
used to apply these bodily techniques. As markers of pottery production and cultural change
over time and among societies, these techniques are central to prehistoric pottery research (van

der Leeuw 1993).

Although plant-tempered pottery traditions do not represent the beginning of pottery tech-
nology, these traditions have long been recognized as the earliest examples of pottery, and thus
the evolution of the technique has been a central research topic. P. Vandiver (1985) offered an
important perspective by explaining the emergence of plant-tempered pottery through archi-
tectural construction techniques. She suggests that pottery was developed from a technique
known as tauf, or cinneh (Braidwood and Howe 1960, 41; Watson 1979, 119-22) applied in
architecture, especially in the hilly flanks of the Zagros. Vandiver analysed Neolithic plant-tem-
pered pottery from Iran and traditional (modern-day) pottery from Turkey and Pakistan, de-
scribed the techniques used in the Pottery Neolithic in detail and established new diagnostic
criteria for slab construction. She demonstrated that the plant-tempered Neolithic pottery of
Tepe Yahya, Hajji Firuz, Dalma Pisdeli, Ganj Dareh, Tepe Sarab and Seh Gabi was constructed
using a specific technique called Sequential Slab Construction (hereafter SSC). The connection

of a large number of oval slabs and the specific forms of the joints between them are the main
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characteristics of this technique, which allows the construction of small bowls using slabs.
Vandiver demonstrated that pores close to joints have unique shapes when this technique was
used (Vandiver 1987, 11-14). The joint shape is also a diagnostic criterion for the coil tech-
nique. Overlapping coils are attached by shaping them using the same technique that was used
for slab construction. The marks on the cross-sections are more regular in shape when similar

coils were used, in comparison to the SSC method.

The Proto-Hassuna pottery from Sumaki was analysed by examining traces in the cross-sections
and on the surfaces of broken sherds. Unfortunately, it is not always possible to identify these
marks because the pottery was carefully scraped and smoothened after the construction stage.
Slab, joint and coil marks were identified on 16.78% (n=5403) of the Sumaki assemblage.
The traces suggest that the plant-tempered pottery was built using SSC and coil techniques.
Additionally, some small cups may have been shaped by pinching. There is no difference in the

construction technique used for Plain and Red Slipped wares.

The bases of the Proto-Hassuna pottery were made by joining two or more slabs and rotating
them to form tongued joints. It can be assumed that the small bases with thicknesses below 1
cm were composed from a single piece of paste. Because the surface of the plant-tempered pot-
tery is not burnished, the outer surfaces of some abraded bases suggest that the plant-tempered
vessels were shaped on a flat abrasive surface, except for bases with a large diameter (Figure 9).
Two base constructing techniques were identified. The jointing technique was performed on
small vessels with relatively upright bodies. In this technique, the vessel’s body is rotated by
attaching two or more slabs to the base. The outer slab is shaped like a mortise from the base.
Two slabs are attached from the inside. One of the slabs is attached at an angle to the base and
the outer slab grows thinner as it rises. This creates a tongue shape on which the next piece can
be placed. The other slab is thinner and is used to cover the tongue from the inner surface of
the base upward from the turning point of the body. This form supports the body that rotates

at a relatively wide angle (Figure 10).

In the second technique, the joint is shaped with the base, which is then attached to the corru-
gated body part and rotated. This technique is typically performed on vessels with large bases
and wide body rotation angles. The base, which is formed by joining two or more slabs, is
rotated slightly to form a thick tongue. The corrugated part of the slab that provides the body
rotation is then added to the base. The rotated bodies rise and open at an extremely wide angle
(Figure 11). Since such open forms were not found in the Sumaki assemblage the rotated body
must have been narrowed by carination towards the mouth. Open-shaped bodies must be dried
before rotation so that they can support the weight placed on them. This means that mould-
like supports (e.g., baskets and broken vessels) would have to be used to form the lower half

of the convex or carinated vessels that rose at wide angles. However, no traces of this practice
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were detected on the surfaces of the vessel fragments. Body fragments were added to the base
in a grooved shape. The part that rotated from the base to the body was primarily shaped by
bending the inner slab. There are also some examples where the outer slab was rotated with the
inner slab starting from the base; if the two slabs were the same size, the outer slab was rotated

to cover the inner (Figure 12).

The bodies were formed by joining slabs of different thicknesses (0.3-1.7 cm) and sizes (Figure
13). Different types of joints show various patterns related to vessel form and wall thickness.
Two joint forms were identified on the thinner-walled sherds. In both cases, the slabs are inter-
locked along the vertical axis. The upper part is thinner and serves as a negative for the thicker
and tongued lower piece. Thus, the two slabs are attached without any other addition or coating
(Figure 14a-b). In the second form, the thicknesses of the superimposed pieces are very similar
and the joints are S-shaped. The lower piece is thinned by forming a concave groove towards
the inner part of the body. The upper part is convex to fit the thinner part (Figure 14c). The
third form is a pseudo-rimmed joint. This form was observed in thicker-walled body sherds.
The lower sherd is thinned and shaped to form a false rim towards the top. The upper part is
grooved to fit the false rim. The false rim is located at the centre of the body. Thus, the upper
piece could be placed in a balanced position (Figure 14d).

One of the distinguishing features of Proto-Hassuna pottery is the appearance of carinated
forms. The wide-angled carinas are built in three parts. The lower part is usually constructed
of two or more slabs and rises at a wide angle. The upper part is fitted at a narrow angle to the
lower part without grooves or tongues, and a void form outside the carina (Figure 15a). In
narrow-angled carinas, the lower fragment is curved, the upper part is shaped like a false rim,
and the upper part is grooved. As the lower piece is rotated, the outer-facing part of the groove
becomes thicker (Figure 15b). The carina of small vessels is usually made of a single piece of
paste. It is shaped by supporting and pressing the paste from the inside with the thumb while
simultaneously bending and twisting it from the outside with the other fingers. The inner
surfaces of some sherds show marks where the thumb was pressed more forcefully (Figure 16).
Some of the carinas were shaped with two slabs, and the gap created by the difference in the
angles can easily be observed. After the two slabs were attached, they were shaped with fingers
to create their final form. These sherds have a single, thicker fingerprint on the inner surface but

thinner and multiple fingerprints on the outer surface (Figure 17).

Fingerprints are also detected on relatively large vessels with convex bodies. The convex bodies
were formed by fitting two slabs together, and the vessel’s body was bent by pressing it with a
finger from the inside. The upper part of the vessel was tightened to place it. The same-sized
vertical fingerprints extend through to the base on the inner surface, indicating that the com-

pression probably took place on the inside of the vessel (Figure 18). The fingerprints on flat
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body fragments are similar to those on the inner and outer surfaces. While the fingerprints on
the inner surface are mostly parallel, those on the outer surface are sometimes multi-directional.
Other fingerprints are unevenly distributed on body fragments; sometimes, they occur only on
upper parts and sometimes as asymmetrical marks spread all over the body. These traces suggest
that the semi-fluid and plant-tempered paste were pressed and patted with fingers to obtain the

desired shape and retain stability during drying (Figure 19-20).

Lugs, which are rare in plant-tempered pottery, were added to the body of the pots in two
pieces. The first piece was attached to the slab outside the pot and joined to the groove formed
to accommodate the slab on the part of the body extending towards the rim. This piece is the
preform of the lug and extends outwards. The second piece was grooved to fit the outwardly
extended lug form. After the second piece was added, it was plastered and the connection to the
body was reinforced (Figure 21). The rims were shaped using a variety of techniques, depending
on the size of the vessel and rim form. The rims of the small, thin-walled pots were shaped by
attaching a piece of a grooved slab to the body to form the desired rim (Figure 22a). The rims of
thick-walled, concave, or long-necked vessels were formed by attaching two long slabs vertically
to the vessel body (Figure 22b). On jars with flaring or straight rims, the lower grooved coils
were covered with a final coil formed into a rim (Figure 22¢). On vessels with thick walls and
steeply rising bodies, the last piece added to the body was covered with a thin coil-shaped rim
(Figure 22d). On thick-walled slightly flaring vessels, a piece forming the rim was added to the
body as a single coil and then shaped (Figure 22e).

Surface Treatments

The plant-tempered pottery yielded traces of smoothing, scraping, slipping, and burnishing.
Burnishing was a rare practice (3.77% of the Plain and 12.14% of the Red Slipped ware) and
applied only to outer surfaces (Figure 23). The low proportion of burnishing indicates that
impermeability was not a preferred characteristic. Traces of scraping are also quite uncommon
being found on only 4.75% of the Plant Tempered Plain and 2.60% of the Red Slipped group.
The traces take the form of horizontal and parallel lines on the body sherds (Figure 24). The
outer surfaces of the plant-tempered pottery were homogenously smoothened. It is likely that
these vessels, which were used for daily activities, were carefully smoothened to remove traces
of scraping and fingerprints left during manufacture from the surface. Because the porous and
fragile structure of pottery causes the surfaces to abrade easily, it is impossible to observe surface

smoothing traces.

Only 1.50% of the Plain Ware was slipped. The low proportion of slipped vessels may be a
product of abrasion which could have removed a thin layer of slip from the exterior surfaces

especially if it matched the surface colour. A distinctive feature of the Red Slipped pottery is
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it’s red-coloured slip which was applied on both the interior and exterior surfaces (Figure 25).
The red slip was usually applied in a relatively thick layer on the exterior surfaces. It is unclear
whether the slip was applied with a tool or if the vessels were immersed in a solution (wash
slip). The smooth and sharp lines on some surfaces indicate that they were carefully slipped. The
slip is red (10R:3/8-10R:4/8) in 82.59% of cases, and darker for 17.41% (10R:3/6-10R:4/6-
10R:5/6) of the Red Slipped Ware. This difference is likely related to the use of different pig-
ments or firing conditions. It is possible that the slip served as a kind of decoration, given the

differences in the pastes, surface treatments, size, and shapes of the Red Slipped Ware.

Surface Colours, Paste Conditions and Firing

Determining the colour of raw clay used in prehistoric pottery production is challenging be-
cause many factors influence how the colour of clay will change during firing. The size of the
vessel, firing conditions, the amount of clay, and the amount of organic matter and iron in the

clay are all important factors that affect the colour of the vessel.

Pure clay is white, but organic materials in the clay change its colour to grey or black. Iron con-
stituents often produce a red tone and may occasionally cause the clay to acquire grey, brown,
or yellow tones, depending on the type and quantity of FeO,. If all other conditions remain
constant, iron oxide will affect the colour of clay according to its concentration. Clay with
around 1% iron oxide, will take on a yellowish colour, clays with1.5-3% iron oxide will turn
light brown or orange, while 3% concentrations will create a red colour. The organic materials
in the clay must be entirely burned for the iron components to change the colour of the fired
clay. Thus, the iron must be heated at a high oxidation level (above 900°C). This transformation
does not occur in pots fired at low temperatures or in open fires, and different combinations of
conditions could cause clay to take on similar colours (Shepard 1956, 16-17). Similarly, iron
components in the clay may cause it to turn brown or blackish under reducing atmospheric

conditions or when oxidation is incomplete (Rice 1987, 336).

Although the plant temper in the paste significantly increased the carbon content, the paste of
most of the pottery (approx. 75% of the assemblage) is buff in tone. This indicates a relatively
firing time or a higher firing temperature. The colour of the paste is also related to the voids in
the paste, which may have enabled better heat conduction. On the other hand, a considerable
number of sherds (approx. 25% of the assemblage) have a brown or black paste that includes
some organic components that were not entirely burned during firing, and iron components
that were not completely oxidized. These sherds might have been fired in a slightly sooty en-
vironment. The differences in the colour of the paste from Sumaki indicates that the vessels
were fired at low temperatures. Almost all plant-tempered sherds have black cores. The core

appears quite thick in the cross-section of most sherds, covering almost the entire cross-section
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in some cases (Figure 26). Considering the paste surface colour and core characteristics, it can
be suggested that the firing temperature rapidly reached its maximum, but did not remain

there for long.

Despite the fact that the Fe,O; ratio of the plant-tempered pottery is high, there are no red
pastes or surfaces in the sherds from Sumaki. To understand whether this colour range is related
to the firing temperature, thirty-five plant-tempered Proto-Hassuna potsherds were refired in
a modern electric oven. The temperature was gradually increased over the course of 12 h and
when the oven reached 1040°C, a 24 h cooling period was initiated. After the test, the surfaces
and cross sections turned red, and the cores were no longer visible (Figure 27). The red paste
and surfaces show that Fe,O; comprises more than 3% of the raw material. This result is sup-
ported by the XRF analyses that show that the pottery was not oxidized in the original firing.
Therefore, the Proto-Hassuna pottery of Sumaki Hoyiik must have been fired at a temperature

below 850-900°C.

The exterior surfaces of 17.88% of the Plain Ware are brown/light brown, while 81.16 are buff
and 0.96% are grey. The exterior colour of 13.08% of the Red Slipped Ware is dark, while
86.87% is buff, and 0.05% is cream. Buff tones are one of the defining characteristics of Proto-
Hassuna pottery. The proportion of dark colours is higher on the interior surfaces exposed to
lower firing temperatures. One percent of Plain Ware sherds have black exteriors but 9.12%
have black interiors. Similarly, the proportion of sherds with black exterior surfaces is much
lower (0.09%), than the proportion of black interior surfaces (6.93%) in the Red Slipped Ware.
This observation indicates that the two surfaces reached significantly different temperatures
during firing. The surfaces of the Proto-Hassuna pottery are mostly homogeneous and mono-
chromatic. Some sherds have black traces on their surfaces, which may provide clues about the
firing condition. These traces may have been caused by the contact of the fuel and the vessel’s
surface during firing. Incomplete oxidation leaves black traces (2.5-4 cm diameter) on the sur-
face (Figure 28). It is likely that the fragments of fuel that touched the vessels were small twigs.
The traces left by the fuel support the suggestion that the temperature increased and decreased
rapidly during firing. There is no evidence that the vessels were placed on top of each other

during firing.
The preliminary mineralogical analysis (XRD) of the plant-pottery (35 sherds) provides hints

about the firing temperatures. The results were processed using HiScore Plus and Profex ap-
plications, which define the diffraction using the JCPDS ICDD (Joint Committee on Powder
Diffraction Standards International Centre for Diffraction Data) database and classify samples
with similar mineralogical structures into groups. The minerals shown in the diffractograms
were chosen from the most abundant minerals in each group to inform on the clay struc-

ture and firing temperature. The mineralogical structure of the Neolithic pottery from Sumaki
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Hoyiik includes some standard features. Most sherds contained significant amounts of calcite
and quartz minerals. Quartz is the crystallized form of SiO, and commonly occurs in the struc-
ture of many rock types (plutonic, igneous, metamorphic) and sediments (Chesterman and
Lowe 1993, 502-503). Hence, its presence in the pot paste is expected. However, when quartz
is heated, some changes occur in its structure. Quartz minerals transform from a-quartz to
B-quartz when the temperature reaches 573+5°C. B-Quartz begins to transform into tridymite
when the temperature increases to 867°C. Cristobalite is formed at 1250°C and becomes stable
at around 1470°C (Levien et al. 1980). Tridymite and cristobalite are usually absent in pot
pastes since they are formed at temperatures that can’t be reached by bonfires so it is not sur-
prising that they are not present in the pottery. All groups of the Sumaki pottery contain high
amounts of a-quartz, which is shown as quartz/quartz in the diffractograms. When B-quartz
cools down, it reverts to the a-quartz phase. Only a-quartz is found in the results from Sumaki,
indicating that the firing temperature of the pottery did not rise above 867°C. Preliminary
results also show that the presence of minerals, such as albite, anorthite, and clinoclore, may
be related to volcanic rocks. These minerals attest to the calcareous and volcanic origins of the

exploited raw material.

The structure of the minerals begins to change and ultimately collapses when heated. Although
they need to be analysed using different methods, the clay minerals identified in the Proto-
Hassuna pottery (illite and montmorillonite) support the hypothesis that the vessels were fired
at relatively low temperatures. Illite minerals have fine, regular crystal structures and high plas-
ticity. Clay minerals in the illite group are abundant in marine sediments and calcareous terrain.
The structure of illite minerals can be preserved up to 850°C. However, because its structure
collapses very slowly, illite can be detected even in pots fired at approximately 1000°C (Rice
1987, 49). Montmorillonite is a clay mineral belonging to the smectite group. Smectite clays
are formed from the weathering of calcium, magnesium, iron-rich basalt, calcite plagioclase
rocks, and volcanic ashes. The ratio of silica to alkali metals in smectite mineral structure is
quite high, but because the aluminium ratio is low, it melts at lower temperatures than oth-
er clays. Montmorillonite is a highly adhesive and plastic clay mineral owing to its crystal
structure and small particle size. The montmorillonite structure collapses rapidly when the
temperature reaches 678°C (Searle and Grimshaw 1959, Table XI-II). Therefore, the presence
of montmorillonite in the paste of the vessel indicates that the firing temperature was below

700°C (Figure 29).
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Conclusion

Plant-tempered pottery groups appeared in a broad region from the Zagros to Northern Levant
in the second half of the 7 millennium BCE. Proto-Hassuna pottery has been found primarily
in the Tigris Basin and represents similar features known from sites such as Tell Sotto, Kiiltepe,
Umm Dabaghiyah and other sites in the Jezirah (Bader and Le Mi¢re 2013). Sumaki Hoyiik
is located in the Upper Tigris Basin and provides additional data on Proto-Hassuna pottery in

the north.

The Proto-Hassuna pottery from Sumaki is probably locally produced. Although the clay re-
sources around the site were not analysed, preliminary chemical and mineralogical analyses
show that the pottery was made from calcareous clay containing volcanic minerals, which have
similar features to the local lithology. The paste of the plant-tempered pottery is relatively po-
rous. The Red Slipped group has a denser paste and harder body than Plain Ware. The paste of
the Plain Ware is sandy and has more mineral inclusions than the Red Slipped Ware. This may
have been a conscious raw material choice related to the functional differences of the pottery
groups. The calcium carbonate components in the paste of the Plain Ware may indicate that
they were used for storage and cooking. These likely precipitated when liquids evaporated from
the Plain Ware during cooking or food storage. Although, the Red Slipped group was made
of similar clays to those used to manufacture the Plain Ware, it contains much fewer mineral

inclusions.

All of the Proto-Hassuna pottery from Sumaki was made with plant tempered, derived mostly
from small fragments of chopped Poaceae plants. Two hypotheses can be proposed to explain
the low proportion of seeds on the pottery surfaces and cross-sections. Initially, the chopped
stems and seeds may have originated from plants other than Poaceae, suggesting that seeded
plants were less preferred in pottery production. Alternatively, if the same plants were used, it
can be assumed that pottery production took place t different times of the year regardless of
seed availability, since the seeding of plants is seasonal. Even though more detailed studies are
required to test these hypotheses, the size of the site and the number of potsherds support this
statement. Furthermore, preliminary studies on carbonized seeds indicate intensive exploita-
tion of wild plants, but no cultivated ones at Sumaki Héyiik (Kutlu et al. 2018). Although this
needs to be evaluated more extensively, these results are compatible with data obtained from the
pottery. Plant tempered pottery appears with the Proto-Hassuna at Sumaki and is unrelated to
the former mineral-tempered pottery used at the site. Unlike some other PN sites in the Khabur

and Jezirah, there is no gradual transition from volcanic minerals to chopped plants at Sumaki.

The Proto-Hassuna pottery from Sumaki was shaped using multiple techniques. The bases and
bodies of the vessels were shaped mainly by connecting slabs with similar dimensions. Coils

were applied only to the upper part of the body. Moulds might have been used to support the
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bodies of vessels at wide angles. These results are consistent with those of previous studies on
plant-tempered Neolithic pottery from Southwest Asia (Vandiver 1985; Petrova 2022). The
plant-tempered pottery’s surface colours, core thicknesses and the results from re-firing tests
indicate that the vessels were fired at relatively low temperatures (approximately 700 °C or
below). The clay minerals identified in the preliminary results of the mineralogical analyses also

support this conclusion.

To sum up, in its primary characteristics the plant-tempered pottery from Sumaki is typical of
the Proto-Hassuna culture, although there are some technological and typological differenc-
es. Future detailed analyses are essential to reveal the technological differences specific to the

northern part of the Tigris Basin.
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Figure 1.

Map showing the location of Pottery
Neolithic Sites: 1. Yumuktepe,

2. Judaidah, 3. Tell el-Kerkh,

4. Ras Shamra, 5. Tabbat al Hammam,
6. Byblos, 7. Tell Ramad, 8. Labweh,
9. Kumartepe, 10. Mezraa-Teleilat,

11. Akarcay Tepe, 12. Djade,

13. Tell Kosak Shamali, 14. Tell Halula,
15. Tell Damishliyya, 16. Tell Sabi Abyad,
17. Abu Hureyra, 18. Tell es-Sinn,

19. Tell Bougqras, 20. Tell Seker
al-Aheimar, 21. Tell Kashkashok,

22. Tell Hazna, 23. Salat Cami Yani,
24. Sumaki Héyiik, 25. Ginnig,

26. Kiiltepe, 27. Tell Sotto,

28. Yarim Tepe, 29. Telul eth-Thalathat,
30. Tell Hassuna, 31. Tell Nader,
32. Matarrah 33. Umm Dabaghiyah
(Map: S. Gundiizalp).

Figure 2.

Sumaki Hoyiik, excavated
areas (Sumaki Hoyiik
Excavation Archive).
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Figure 4. XRD diffractograms of mica minerals.
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Figure 8. Basalt temper in a plant-tempered sherd.
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Figure 9. Deformations of the base sherd. Figure 10. Slabs and joints

of a base.

. T | Figure 11.

Slabs and joints of
a wide-angled vessel.
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Figure 12. Connections of the base and body sherds. Figure 13. Attached slabs.
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Figure 14. Joint types.
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Figure 15. Joint types of carinated pots. Figures 16 and 17. Fingerprints on
carinated sherds.
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Figure 18.
Fingerprints on a
convex body.
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Figures 19 and 20. Fingerprints oriented in different directions.

Figure 21. Cross-section of a
plant-tempered lug.
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Figure 23. Burnished plant-tempered sherds.
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Figure 25. Red slipped sherds.
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Figure 26. Core forms. Figure 27. Refired sherds.

Figure 28. Incomplete oxidation traces.
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The Crop is on Fire:

Evidence of Subsistence Strategies from

Late Chalcolithic Cukurici Hoyiik
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Abstract

The excavations of the Late Chalcolithic settlement phases at Cukurici Hoyiik produced im-
portant data on storage facilities and food processing activities. This paper focuses on the bo-
tanical remains to reveal detailed information on the inhabitant’s subsistence strategies. Since
the settlements of the Late Chalcolithic in 4™ millennium BC and the initial Early Bronze
Age 1 dating around 3000 cal. BCE were destroyed by fire, the assemblage offers ideal con-
ditions for archaeobotanical studies. The analyses show that cereals, pulses, figs, and grapes
are dominating and can be associated with food processing and storage installations. For Late
Chalcolithic Cukurici Hoytik the results indicate a coastal community based on a well-sched-
uled subsistence strategy with intentional surplus production and storage of food. Moreover,
the high number of fruits indicate that so called “cash crops”—targeted overproduction of

food—may have already played an economic role in the Late Chalcolithic as exchange goods.
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Ozet

Cukurici Hoyiik'te Geg Kalkolitik Dénem’e tarihlenen evrelerde gerceklestirilen ¢aligmalar,
yerlesmede bu donemde depolama ve besin hazirligs aktivitelerine dair 6nemli sonuglar sun-
mugtur. Bu makalede, yerlesmenin Geg¢ Kalkolitik Dénem sakinlerinin besin ekonomisi hak-
kinda detayli veriler sunan arkeobotanik kalintilara odaklaniimaktadir. Yerlesmenin MO 4.
binyila tarihlenen Geg Kalkolitik Dénem ve MO kal. 3000 civarina tarihlenen Erken Tung
Cagi evreleri bir yangin sonucunda tahrip oldugu igin, arkeobotanik kalinular ideal korun-
ma kogullari alunda giiniimiize ulasmistr. Analizler, tahillar ve baklagiller ile incir ve tiziim
gibi meyvelerin yogun oldugunu ve besin hazirligi ve depolama faaliyetleri ile iliskilendirile-
bilecegini isaret eder. Sonuglar, Cukurici Héyiik'te Geg Kalkolitik Dénem'de deniz kiyisinda
yasayan toplulugunun oldukea organize bir besin ekonomisine sahip oldugunu ve besinlerin
bilingli sekilde depolanarak artt tirtine donistiirtldigint gostermekeedir. Yani sira, arkeobo-
tanik malzeme icerisinde meyvelerin yogunlugu, kimi besinlerin, tiiketim amacinin diginda
bilingli sekilde fazlasiyla iiretildigini ve Ge¢ Kalkolitik Dénem'de bu iiriinlerin takas malzemesi

olarak ekonomik bir rol oynamis olabilecegini 6nermekeedir.

Anahtar kelimeler: Geg Kalkolitik, Batt Anadolu, Cukuri¢i Héyiik, arkeobotanik, depolama

ve art1 Uriin Gretimi

Introduction

This paper aims to investigate the evidence of botanical remains discovered during the excava-
tions of the Late Chalcolithic settlements at Cukuri¢i Hoyiik. During the fieldwork an area of
the site with several installations was discovered pointing to well-structured subsistence strat-
egies including surplus production and storage of food inside the settlement. In this context,
the results of the excavations at Cukuri¢i Hoyiik enable important insights into subsistence

strategies of a Late Chalcolithic central western Anatolian coastal site.

The site Cukurici Hoyiik is nowadays located to the south of the ancient city of Ephesus,
approximately 7.5 km away from the coastline (Figure 1). However, paleogeographic studies
revealed that the settlement mound was situated close to the sea and next to a lagoon in pre-
historic times (Stock et al. 2015). Furthermore, these investigations revealed that the preserved
settlement size can be estimated between 200 (N-S) and 100 (E-W) meters and the mound

itself consists of 8.5 m of occupation layers (Stock et al. 2015).

The extensive excavations at Cukuri¢i Hoyiik yielded evidence of settlement phases dating from
the 7* to the 3" millennium BCE and belonging to the Early (CuHo XIII-XII) and Late
(CGuHo XI-VIII) Neolithic, the Late Chalcolithic (CuH6 VII-Vb; Figure 2) and Early Bronze
Age 1 (CuHb Va-III) periods (Horejs 2017, 17, fig. 1.5). The Late Chalcolithic can be separat-
ed into four different settlements (CuH6 VII, VIb-a, Vb) —partially detected underneath the

architecture of phase CuHo IV in the middle and northern parts of the mound (Figure 2-3;
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Schwall 2018; Schwall and Horejs 2018)— which will be discussed in this paper. Additionally,
subphase CuHo Va represents the very beginning of the Early Bronze Age at the site and will be
included due to a similar architectural outline which stands in contrast to the subsequent Early
Bronze Age settlement phases CuH6 IV-III (Grasbdck et al. in press). This timeframe is securely
confirmed by 31 radiocarbon dates on short-lived plants, which range between 3350 and 2950
cal. BCE (Schwall 2018, 167-170). Therefore, we can attest a transition without hiatus from

the Late Chalcolithic to the Early Bronze Age periods at Cukurici Hoyiik.

Interestingly, different material studies on the Late Chalcolithic period of the site already point-
ed out that specialized craft activities like metal or textile production and, therefore, division
of labor were performed within this permanent settlement (e.g., Horejs 2014; Mehofer 2014,
464-466; Schwall 2018, 277-285). In addition, the evidence of intentional surplus production
during the Late Chalcolithic period in western Anatolia and the East Aegean was discussed
based on the published data in this region (e.g., Horejs and Schwall 2015, 464-466). The re-
cently published paper on storage pits and surplus production from the Middle Chalcolithic site
of Barcin Hoyiik (Gerritsen 2021) suggests organized surplus strategies as early as the beginning
of the 5" millennium BCE. Therefore, it is no longer a question of whether, but to what extent
surplus production as “a household production beyond its annual immediate needs” (Prats et al.
2020, 3) was managed at Late Chalcolithic Cukuri¢i Hoyiik—possibly for economic reasons?
In this study, the results of the archaeobotanical analyses should be assessed together with the
architectural remains and installations discovered during the excavations at Cukurici Héyiik.
Detailed information about the architectural remains of the settlement phases CuHo VII to V
are provided in the supplementary data in order to concentrate on the installations which are

used in context of surplus production.

Beside small-scaled circular buildings which can be interpreted as storage facilities (Horejs
2014, 32; Kouka 2014, 46, 53), so-called ‘stone row structures’ provide evidence for drying
platforms (Schwall 2018, 176-178). The installations consist of parallel single vertical stone
rows with horizontally placed flat stones on the top and a possible wooden surface (Figure
4a). Due to the distance between the ground and the platform, the crop was protected against
moisture and, moreover, the circulation of air supports the drying process. Next to these struc-
tures, food preparation took place as attested by stone tools like mortars, pounders and grind-
ing stones. When looking at the settlement phases CuHo VII to V (Figure 2), it is striking
that—due to the relatively little knowledge about the construction of phase CuH6 VII—drying
platforms (SR 1-6) were detected in every settlement since phase CuHo VI. In phase CuHo
VI the platforms seem to be related to domestic buildings. From phase CuHo V onwards the
area was exclusively used for storage purposes and for food preparation activities pointing to a

possibly communally arranged surplus production by the settlement’s inhabitants. At the latest
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from subphase CuH6 Va onwards, the initial Early Bronze Age, a visible boundary of the area
was created with an enclosure wall (Figure 4a). However, the question of the precise function
of the wall must remain open. It can only be assumed whether the enclosure may have served
as protection against animals or to allow access to the storage area to particular inhabitants or
groups of the site. Nevertheless, a separated area for such purposes suggests a spatial subdivi-
sion of the inner settlement structure for specific labour activities such as intentional surplus

production of foodstuffs.

Archaeobotanical Analyses

Crucial for the assessment of the surplus production is precise analyses of the charred remains
recovered from the ‘stone row structures’ and contexts in their direct vicinity. The botanical
samples discussed here were handpicked or extracted by flotation from levelling layers or sealed

contexts belonging to distinct installations which are presented in the following section.

Under the climatic and edaphic conditions in western Anatolia any plant material and plant-
based foodstuft will deteriorate quickly. This is due to micro-organisms which feed on the
organic matter. Preserved is only what is transformed into a substance unfit for decomposition.
The most widespread of such transformations is charring, the reduction of organic material
to almost pure carbon by heat (fire) in the absence of sufficient oxygen for combustion. Once
charred, plant remains may survive for millennia. However, charring also works as a filter since
only a fraction of the plants or plant products present at a site will eventually be exposed to
fire. In addition, many plant parts such as oil-rich seeds, and delicate items such as leaves or
flowers, do not survive charring in a recognisable form and are therefore lost for the archaco-
botanical record of a site. Most likely to survive in charred form is foodstuff requiring cooking,
such as cereals, and the fuel employed. Leafy vegetables, herbs and spices and any salad plants,
fruits, berries, and nuts which are eaten raw are usually rare in a charred archaeobotanical as-
semblage. Correspondingly, the density of archaeobotanical remains is generally very low on
Cukurici Hoyiik and the dominant find is cereal grains. However, the areas dating to the Late
Chalcolithic (CuH6 VI-Vb) and the initial Early Bronze Age (CuHo6 Va) discussed here were
repeatedly destroyed by fire which resulted in an abundance of charred plant remains visible to
the naked eye during excavation (Figure 4b-c). The bulk of the soil samples were taken from the
occupation layers of distinct activity zones and selected levelling layers. These were processed
and analysed according to international standards with a smallest mesh size of 0.5 mm and the
mineral fraction was screened (Jacomet and Kreuz 1999, 95-112; Pearsall 2001, 11-97; and
for Cukuri¢i Hoyiik in particular: Thanheiser et al. forthcoming). All botanical remains are

preserved by charring.
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CuHi VIb

Numerous charred remains (n=2387) were recovered from an occupation level of subphase
CuHo VIb which can be associated with the activity zone of ‘stone row structure’ SR 5. Below
a levelling layer (SU 1447) upon the occupation level (SU 1448) an accumulation of charred re-
mains (SU 4504) were found next to a jar, a mortar, and a tripod cooking pot (SU 1451, 1492)
in the direct vicinity of SR 5 (Schwall 2018, 122-124, figs. 21, 23). The assemblages of both
the materials associated with the occupation level (n=2242) and the levelling layer (n=145)
are dominated by grape pips (Figure 5; Table S1). Pulses are subdominant; cereals and wild
growing plants occur in equal proportions nowhere exceeding 5% of the assemblage. It can be
assumed that grapes and pulses were dried on SR 5 and that the few cereal grains and the single
whole fig derive from a previous drying event. The wild growing plants may be the remains of
fuel used for heating or from other activities in this area which indicate food processing and
preparation for cooking in the direct vicinity of architecture. Due to the subsequent levelling
of the area, the plant remains from SR 5 were spread and correspondingly the two assemblages

are very similar in composition.

CuHi Via

In subphase CuHo Vla significant amounts of botanical remains (n=2055) were discovered

from two areas: the ‘stone row structure’ SR 3 and the filling of a storage vessel.

The material related to SR 3 comes from the associated occupation level (SU 5585) and level-
ling layers (SU 5465, 5539) covering the installation (Schwall 2018, 145-146, fig. 42). The ma-
terial from the occupation level (n=1115) and the above situated levelling layers (n=868) show
clearly that cereals and pulses are dominating (Figure 6; Table S1). Moreover, it is striking that
about 13% of wild growing plants (mainly grass) were found on the occupation level indicating
a conscious drying of grass or its use in the vicinity of SR 3. Additionally, fruit (fig and grape)
among the remains suggest that—like on SR 5—different crops were dried on the platforms.

Of particular interest is also an olive stone which was among the charred remains.

The storage vessel was situated northeast of SR 3 in close distance to the dwelling RH 1 and
placed in a pit (Schwall 2018, 145, 147, figs. 43-44). Due to the destruction and subsequent
levelling of the area only the lower part with a remaining filling (SU 5445) was preserved. The
material (n=72) contains mainly pulses (63%); other materials in lower quantity may have got

inside the vessel during its destruction and levelling.

CuHo Vb

The highest number of botanical remains (n=4794) was recovered in subphase CuH6 Vb. The
excavated area can be divided into a western (RB 1, SR 2) and eastern (SR 1, SLK 1) activity

zone.
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Due to the immediate proximity of the circular building RB 1 and the ‘stone row structure’ SR
2, it is worth considering both structures in the west together (Schwall 2018, 148-155). Data
are available from an occupation level (SU 5490) west of SR 2 and from levelling layers cover-
ing RB 1 and SR 2 (SU 5450, 5467, 5477). Most of the plant remains (n=2133) come from
the levelling layers (Figure 6; Table S2). Dominant are pulses (54%) followed by cereals (30%,
mainly barley) and grapes (12%). Interestingly, two olive stones and one pistachio are among
the assemblage. In the material of the occupation level (n=88), the density of plant remains is
much lower (8.8 items per liter) than in the levelling layer (20.4) and exhibits the usual range
of plant remains, however with an absence of grape and an emphasis on whole figs; again, one

olive stone is present.

The eastern activity zone consists of different features next to ‘stone row structure’ SR 1 (Schwall
2018, 155-159). SR 1 and the associated occupation level (SU 5325) were covered by a level-
ling layer (SU 5302). South, in front of this installation a smaller (SU 5573) and a bigger (SU
5329) pit were situated in close distance to the filled (SU 5576) stone clay construction SLK1.
The results of the levelling layer (n=648), the occupation level (n=997), and the big pit (n=664)
show a mixture of cereals, pulses, figs and grapes with fig being clearly dominant in the area of
SR 1 (Figure 7; Table S2). In contrast, the sample from the small pit (n=181) contains more
than 80% grape pips indicating a possible temporary storage next to the drying platform. The
percentage composition of the remains found in the filling of SLK 1 (n=83) strongly resembles
the amounts of the levelling layer. Thus, it can be assumed that the sediment found inside SLK

1 is rather a part of the levelling layer than a separate filling.

CuHi Va

A large number of botanical remains (n=4601) is available for the activity zone of circular
building RB 2 and ‘stone row structure’ SR 4 in subphase CuHo Va (Figure 8; Table S2). Beside
the internal occupation level of RB 1 (SU 5434) and the attached level of SR4 (SU 5525), a
significant amount of remains was recovered from the levelling layers (SU 5435, 5486) cov-
ering the remains of RB 2 (Schwall 2018, 160-164). On the occupation level of SR 4 (n=56)
pulses (43%) and figs (36%) constitute the majority of finds with a small admixture of cereals
and grapes. By far the richest sample comes from the levelling layer above RB 2 (n=4518)
which is more representative than the sample from the occupation level (n=27) of the building
itself. Here pulses dominate with 85%; cereals and grape occur in equal proportions (7%).
The internal occupation level of RB 2 itself contains only a few botanical remains with again a

dominance of grapes followed by pulses and cereals.
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Discussion of the Archaeobotanical Results

The 23 samples from the above-mentioned settlement layers yield a total of 13837 items. These
remains can be grouped into three categories: staple food (cereals and pulses), tree crops (figs,
grapes and olives), and wild growing plants. Together the food plants represent 96.4% of the
archaeobotanical assemblage. The wild growing plants range between 1 and 6% in any context
with the exception of ‘stone row structure’ 3 (SR 3) where c. 13% of the assemblage derives
from wild growing plants, especially grasses. These wild growing plants may represent segetals
brought in together with the harvested crops. Alternatively, they also could be ruderals growing
in the vicinity of the installations, withered plants collected to kindle a fire or plants incorpo-

rated into the archaeobotanical assemblage via the use of dung as fuel.

Cereals are represented exclusively by grain whereas chaff and straw are missing. Dominant
among the identifiable grains is barley (Hordeum vulgare) followed by hulled (77iticum mono-
coccum, 1. dicoccum) and naked wheats (7. aestivum s.1./durum). However, due to a high degree
of fragmentation and abrasion a large proportion of grains remains unidentified (Cerealia). The
lack of chaff and straw in combination with the low percentage of possible segetals suggests that

processed grain ready for milling got charred.

Pulses are usually underrepresented on sites with exclusively charred remains since they react
badly to heat and are often destroyed beyond recognition. At Cukuri¢i Hoyiik the pulses
appear to be well preserved. They are present mainly as whole seeds. However, among the
6300 recovered items not even one is preserved with its hilum and the hilum impression is
mostly not visible due to abrasion. In addition to the identified specimens belonging to lentil
(Lens culinaris), fava bean (Vicia faba), Indian pea (Lathyrus sativus), bitter vetch (Vicia ervilia),
and common vetch (Vicia sativa) the assemblage contains two distinctive Fabaceae types: type 1
and type 2. The former was previously identified as Vicia palaestina which, so far, has not been
recovered at archaeological sites and, based on the lack of mentions in ethnographic literature,
has no tradition for human consumption. Since there appears to be a gradual transition from
this type to other taxa with seeds of similar size, the identification is kept pending. For the latter
type no corresponding form was found so far. It is distinctly wedge shaped with a truncated

base.

Tree crops are represented in particular by grape (Vitis vinifera) and fig (Ficus carica) which are
important sources of sugar. Both can be eaten fresh or can be dried for future consumption.
Beside these, evidence of pistachio (Pistacia sp.) and olive (Olea europaea) can be added. The
latter is known from already published data from phase CuH6 VII (Thanheiser and Wiesinger
2011, 53) and is also present in later Late Chalcolithic (n=10) and Early Bronze Age 1 (n=11)
layers (Table S3).
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The recovered set of plant remains from the Late Chalcolithic settlements compares well with
results from the previous studies of the phases CuHo VII to VI: an emphasis on barley and high
numbers of pulses combined with the absence of cereal chaff and a lack of potential segetals

(Thanheiser and Wiesinger 2011).

When comparing the evidence from Late Chalcolithic Cukuri¢i Hoyiik with data from con-
temporaneous sites in the area, it becomes evident that only few systematic studies are availa-
ble. Data is published from the [zmir region, Bakla Tepe V and Liman Tepe VIla (Oybak and
Dogan 2008; Maltas et al. 2021), and the northern Troad, Kumtepe IB (Richl 1999a, 374,
396-397; Riehl 1999b, 39-40; Richl and Marinova 2008, 303-305; Riehl et al. 2014a, 739-
747; Riehl et al. 2014b, 374-378), as well as the Lake District, Kurugay Hoyiik 6-3A (Nesbitt
1996; Stroud 2016, 301-309). At Kumtepe samples with a low density of plant remains derive
from pits (Riehl 1999a, 373). In contrast, the installations for drying agricultural products at
Bakla Tepe, the burnt house at Liman Tepe as well as the stored crops at Kurucay Héyiik yield
high numbers of botanical remains (Nesbitt 1996, 90, 134-135; Maltas et al. 2021, 258).
Again, the recovered plant assemblage on all sites is very similar to Cukurici Hoyiik albeit with
a bigger range of pulses. The preferred cereal is barley in Liman Tepe (Maltas et al. 2021, 258)
and Kumtepe (Riehl 1999a, 397) while all other sites show a prevalence of hulled wheat. In
addition, the storage of linseed is attested in Kurugay Hoyiik (Nesbitt 1996, 90; Stroud 2016,
199-205). Grape and fig are present throughout but gain in importance in the Early Bronze Age
and another attestation of the utilisation of olive comes from the burnt house at Liman Tepe
(Maltas et al. 2021, 258).

Excursus: On Olives and their Early Evidence in the Aegean and
Western Anatolia

The European olive (Olea europaea L. ssp. europaea') is economically an important crop and
together with grape, fig and date it comprises the oldest group of woody plants on which
horticulture was based in the Old World (Zohary and Spiegel-Roy 1975). As already empha-
sised by Colin Renfrew (1972), the production of ‘surplus’ and the economical basis of the
‘Mediterranean triad’ (olive, wine, wheat) was crucial for the development of Aegean societies
in the Early Bronze Age (Renfrew 1972, 265, 285-286). However, the roots of such an intensi-
fication and specialisation of the subsistence strategies seem to date back to the 4th millennium
BCE. Therefore, it’s important to include the evidence from Cukuri¢i Hoyiik and the central

western Anatolia coastal region in a broader context.

' "The taxonomy of the genus Olea has been under revision and therefore different scientific names exist for
the same plant. Here, the most widely used scientific names are used. Compare Green 2002, “The Plant
List’ (http://www.theplantlist.org/tpl1.1/record/kew-355112), and the ‘Integrated Taxonomic Information
System’ (IT IS), Taxonomic Serial No.: 32989 (https://www.itis.gov/servlet/SingleRpt/SingleRpt).
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The wild progenitor of the domesticated olive, oleaster (Olea europaea L. ssp. oleaster (Hoffm. &
Link) Hegi) is extant throughout the Mediterranean Basin where it is a common constituent of
maquis and garrigue (phrygana) formations, Mediterranean shrubland of mid-latitudes typically
consisting of densely growing sclerophyllic shrubs and a soft leafed plant community, occurring

discontinuously on calcareous plateaus respectively.

The domesticated olive grows in a wide range of environmental conditions from Istria in the
north to the oases of the Western Desert of Egypt in the south. It can survive temperatures in
excess of 40°C but is seriously damaged by frost below -7°C. The tree needs a great deal of light
but is not particular regarding soil types and thin and stony soils as well as alkaline and even
brackish ones can be tolerated. It therefore can be grown on marginal soils and hilly terrain less
suited for cereal cultivation. Although it is resilient to water stress, the primary limiting factor
for growth and fruit production is the availability of water. Although it is possible to raise olives
in areas where precipitation never exceeds 200 mm per year they thrive better in areas with an
annual rainfall of 400-600 mm, and they respond well to irrigation (Panisot and Rebour 1961,
40-53). The tree was initially propagated by seeds or by planting basal knobs, characteristic
swellings at the base of the trunk (Zohary et al. 2012, 117) but today propagation by cuttings
and by grafting is also used (Fabbri et al. 2004, 22-32).The fruit is a drupe of variable size and
contains 10-50% fat oil (Roth and Kormann 2000, 84). In general, the distinction of stones
from wild and domesticated olives is notoriously difficult since no clear-cut identification cri-
teria exist. A morphometric approach (Terral et al. 2004; Dighton et al. 2017; Fuller 2018)
may have some merit when large assemblages have to be assessed. For individual stones it seems

futile when the wide range of size and shapes of modern commercial olives is considered.

Olive stones are already present in Epipalacolithic Ohalo II (Kislev et al. 1992; Weiss 2009)
and thousands of waterlogged stones were recovered from the late Neolithic sites of Mt. Carmel
(Galili and Weinstein-Evron 1985; Galili and Stanley 1997). Both sites are situated within the
natural range of ssp. oleaster (Zohary et al. 2012, 119, map 15) and the recovered stones cer-
tainly belong to this taxon. Domestication seems to date to the Chalcolithic Period in Palestine
where finds of olive stones occur in sites outside the natural range of oleaster olives (Zohary et
al. 2012, 120; Deckers et al. 2021). In the Middle and Late Bronze Age olive cultivation and
oil production seem to have been well established in areas bordering the eastern Mediterranean
coast (Fuller and Stevens 2019, 270-271). In mainland Greece, the Aegean, and Ionian Islands
olive is nearly absent for most of the Neolithic period and the few finds are concentrated in
Thessaly and the northern part of the area. It becomes increasingly important from the Early
Bronze Age onwards (Runnels and Hansen 1986, 301; Valamoti et al. 2018, 185, fig. 1; Fuller
and Stevens 2019, 270-271).
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Regarding western Anatolia, finds of olive stones are rare. In the Troad they are not detectable
until Troy Ila in the 3" millennium BCE, however, olive wood is attested from Kumtepe IB2
onwards (Riehl and Marinova 2008, 304-305; Riehl et al. 2014a, 743, 745). Unfortunately, it
is impossible to distinguish wild from domesticated olive on the basis of wood anatomy. Apart
from earlier evidence in Greece (Valamoti et al. 2018), the central western Anatolian coastal
region is of particular importance providing the earliest evidence in western Anatolia dating to
the 2" half of the 4* millennium BCE. Beside the material excavated in Liman Tepe in context
of the burnt house (Maltas et al. 2021, 257-259, tab. 1; Tuncel and Sahoglu 2018, 527, tab.
53.1), comparable early evidence comes from Cukurici Hoyiik with olive stones present from
settlement phase VII (3350 cal. BCE; Schwall 2018, 167-170) onwards (Figure 9; Table S3).
In general, palynological evidence from four Anatolian locations places large-scale olive culti-
vation rather late, around ca. 1200 BCE in the southwest (Langgut et al. 2019, 11) and during
the Late Iron Age in the Troad (Richl et al. 2014a, 745). Interestingly, recent data provided by
a drill core from the swamps at Belevi in the wider catchment area of Cukuri¢i Hoyiik indicate
a possible earlier onset of olive cultivation already between 5000 and 4000 cal. BCE (Stock et
al. 2020, 11-12, fig. 9). However, the palynological data do not provide evidence of a contem-
porary olive cultivation of the Late Chalcolithic and Early Bronze Age settlements at Cukurici
Hoyiik. Nevertheless, based on the evidence from Bakla Tepe and Cukurici Hoyiik an earlier
cultivation in the coastal region of western Anatolia as early as the 4" or 3" millennium BCE
should not be excluded especially when considering the importance of microregional condi-

tions and the connectivity of maritime networks of prehistoric coastal communities.

Evidence of Surplus Production and Storage at Cukuri¢i Hoyiik

The settlement phases CuH6 VII-V offer exceptional conditions for detailed studies on the
subsistence strategies of the associated societies. Especially the botanical remains are well pre-
served due to fire events marking the destruction of each settlement. Within the excavated areas
from subphase CuH6 VIb onwards drying platforms are attested pointing to a structured and
well-organised surplus production and storage on-site. In contrast to the association of these
drying installation to domestic dwellings in phase CuH& VI, the function of the excavated area
changed with the beginning of CuH6 V pointing to a more communal character with drying
platforms and attached circular storage buildings. Since this time the place seems to have been
exclusively reserved for food preparation and storage which is impressively demonstrated by the
construction of a wall enclosing this area and separating it inside the settlement in subphase
CuHb Vla. In general, the circular buildings and the ‘stone row structures’ can be embedded
into known storage architecture from western Anatolian and the East Aegean sites (Kouka
2014, 56-57; Horejs and Schwall 2015, 462-465; Schwall 2018, 170-178, 277-279; Maltas et
al. 2021, 262-265).
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At Cukurici Hoyiik, the analysis of the charred plant remains allow us to reconstruct which
foodstuff was prepared and stored at specific installations since most installations feature one
or two dominant crops (Table 1). It appears that there is a high variation of food products
depending on the settlement phase. The main products are fruits (grapes, figs), cereals, and
pulses which points to a targeted and structured surplus production and subsistence strategy.
Although olive stones are not preserved in a high quantity, the amount is striking and indicates
their utilisation of olive as early as ca. 3350 cal. BCE. However, the question of whether the
olives are domesticated or wild must remain open. Beside the variation of foodstuff, especially
the products in context of the drying platforms allow us to make chronological statements.
Even if it is not possible to date the year exactly, it is possible to determine that the settlements
burnt down during the warm season between May and November, based on harvesting time of

the respective crop (Table 1).

Table 1. Reconstruction of the foodstuff which was prepared or stored

and their harvest time.

Predominant Harvest and
Period Subphase | Structure | botanical remains drying time
; September to
CuH6 VIb | SR5 Grapes November
SR 3 Cereals, pulses May to October
CuHo Vla
Vessel Pulses May to October
September to
Late SR1 Grapes November
Chalcolithic R )
Big pit Figs June to August
CuHo Vb . September to
Small pit Grapes November
SR 2 Figs June to August
RB 1 Cereals, pulses May to October
Early Bronze CuH Va SR 4 Pulses, figs May to October
Age 1 RB 2 Pulses, grapes, cereals May to November

The botanical assemblage features clean products ready for storage or consumption, i.e.,
by-products of cereal processing (chaff, straw) are absent and the number of potential segetals
is very low. Only the assemblage from SR 3 contains a comparatively large amount of wild
growing plants. These could be either the remains of fuel for cooking or potential tinder used
to torch the settlement. In this context, it is necessary to underline that the excavated settlement
phases focused on here provide evidence for free-standing architectural installations consist-

ing of stone sockets with a waddle-and-daub superstructure. Experimental archaeological and
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ethnoarchaeological research of fire effects show that burning of wattle-and-daub dwellings in
a settlement consisting of free-standing architecture does not automatically cause major dam-
age (Ivanova 2008, 106-109). A burnt horizon of a larger area indicates rather an intentional
burning. In particular, the fire impact on the architecture of the extensively exposed subphase
CuH Vb at about 96 sq. m suggests such intentional destruction. Whether the conflagration
may have had a ritual motive, an accident or possibly resulted from hostile intruders is difficult
to answer. Preserved assemblages deposited iz situ, like pottery vessels or grinding stones and
mortars, argue against a planned burning of the settlement by its inhabitants. In particular, the
high number of foodstuffs, such as grapes and figs on the platforms, would certainly not have

been left behind in the case of intentional destruction.

The analysis of the botanical remains from settlement phases CuH6 VI-V have shown that dur-
ing the Late Chalcolithic period the livelihood of the inhabitants was based on a well-scheduled
and organised subsistence strategy with intentional surplus production. In combination with
the separated area inside the settlement for such purposes from CuH6 V onwards, the evidence
supports that the activities related to intentional surplus production of foodstuffs was crucial
for the settlement’s inhabitants. However, due to the lack of dwellings in phase CuH® V it has
to remain an open question if the intentional surplus production was organised in a communal
way or decided on by one group only. Of special significance is the high number of tree crops
at Cukurici Hoytik. As argued ‘cash crops’ (fig, grape, olive) gain in importance in the Eastern
Mediterranean during the Early Bronze Age based on evidence from the Levant and Cyprus
(Genz 2003; Fuller and Stevens 2019, 266-271; Lucas and Fuller 2020, 255). Therefore, the ex-
traordinary state of preservation of the botanical remains from the coastal site Cukuri¢i Hoyiik
allows new insights and indicates that ‘cash crops’ may have already played an economic role in

the Late Chalcolithic of western Anatolia as exchange goods.
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Figure 1.

Location of the sites

with comparable botanical data
mentioned in the text

(map: OeAl-OeAW/M. Bérner,
C. Schwall).

DrrcH CUHO VII, WITH STONE FILLING /0%
ARCHITECTURE AND INSTALLATIONS CUHO VI-Vb ~ “&
ARCHITECTURE AND INSTALLATIONS CUHO® Va &%
PROSPECTED ARCHITECTURE Q.

Figure 2. Plan of the architectural remains of the Late Chalcolithic settlement phases CuH6 VII-V
(plan: after Schwall and Horejs 2018, 67, fig. 3).
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Figure 4.

(a) 3D
reconstruction
based on the
compiled
evidence of the
Cukurici Hoytik
V storage and
drying area within
the settlement
(graphic: after
Schwall and Horejs
2020, 113, fig. 2).
Charred grape
pips (b) and a

fig (c) from the
Late Chalcolithic
contexts

(photos: after
Schwall 2018,
155, fig. 53;

157, fig. 55).
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Figure 3.
Photograph of
trench M 1
with
architectural
remains of
the Late
Chalcolithic
and Early
Bronze Age
settlement
phases
(photo: after
Schwall 2018,
136, fig. 33).
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Figure 5. Plan showing the excavated remains of settlement phases CuH6 VIb in trench N7 with

proportions of different plant groups and the sample locations. Percentages <1% are not indicated
(plan: after Schwall 2018, 122, fig. 21).
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Figure 6. Plan showing the excavated remains of settlement phases CuH6 VlIa in trench M1 with
proportions of different plant groups and the sample locations. Percentages <1% are not indicated
(plan: after Schwall 2018, 142, fig. 38).
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Figure 7. Plan showing the excavated remains of settlement phases CuHo Vb in trench M1 with
proportions of different plant groups and the sample locations. Percentages <1% are not indicated

(plan: after Schwall 2018, 149, fig. 45).
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Figure 8. Plan showing the excavated remains of settlement phases CuH® Va in trench M1 with
proportions of different plant groups and the sample locations. Percentages <1% are not indicated

(plan: after Schwall 2018, 161, fig. 60).
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Figure 9. 3D model of a vertically broken Late Chalcolithic olive stone (CuHo Vb, SU 5490).
Recorded with a structured light scanner (Breuckmann smartScan), processed with OPTOCAT and
laid out with Blender (graphic: OeAW-OeAl/M. Borner).
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Supplementary Data

The Settlement Phases Cukurici Hoyiik VII to V

CuHo VII
The oldest settlement of the Late Chalcolithic period (CuH6 VII) was surrounded by a ditch

(width: 6 m; depth: 2.5 m) which has presumably functioned as a defensive structure (Figure
2; Horejs 2014, 19-22; Schwall 2018, 131-135). After a certain time, this settlement enclosure
was filled with material consisting of a high number of stones and sediments strongly indicating
fire exposure (Schwall 2018, 129, fig. 27). It seems that the settlement was destroyed by fire and
the remains of the dwellings and installations were taken for filling up and levelling the ditch

area.

CuHo VIb
The subsequent settlement phases Cukurici Hoyiik VI and V are divided in two subphases (b

and a) because no clear change of an architectural layout was detected (Schwall 2018, 118).
Remains of subphase CuH6 VIb were discovered in trench N7 und M1. In trench M1 two
wall sections were directly positioned upon the ditch filling (Schwall 2018, 139-141). Also, in
trench N7 structures were built upon the levelled ditch area pointing to an expansion of the
settlement during this phase. At this point it is necessary to note that due to recent destruction
activities caused by the agricultural use of the site (Horejs 2017, 12; Schwall 2018, 116), the
question must remain open whether the subsequent Late Chalcolithic and Early Bronze Age
phases (CuH6 VI-III) were surrounded by an outer settlement enclosure or not. Nevertheless,
in subphase CuH6 VIb two wall sections as well as a partially detected ‘stone row structure’
(SR 5)—a platform consisting of parallel single vertical stone rows with horizontally placed flat
stones on the top and a possible wooden surface (Horejs and Schwall 2015, 464, fig. 7; Schwall
2018, 172, fig. 65; 176-178; Schwall and Horejs 2018, 59)—were recorded (Schwall 2018,
120-127). Interestingly, in the direct vicinity of the platform SR 5 a mortar, two ceramic ves-
sels—a jug and a tripod cooking pot—and a high number of charred remains (Schwall 2018,
124, fig. 23) were excavated underneath a levelling layer. Thus, also here a destruction by fire

becomes apparent.

CuHi Via

In settlement subphase CuHo VIa the badly preserved remains of a presumably rectangular
building (RH 1) measuring at least 8.1 to 3.4 m were uncovered next to a ‘stone row struc-

ture’ (SR 3) represented by remnants of parallel stone rows (Schwall 2018, 141-148). In the
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southwestern area next to the wall of RH 1, sherds of a large ‘cheese pot’ were excavated (Schwall
2018, 144, fig. 41). Additionally, in the north of the RH 1 the remains of a lower part of a large
storage vessel was found in situ with its partially preserved content (Schwall 2018, 147, figs.
43-44). Even the state of preservations of the architecture of this subphase is not ideal, charred

remains found in context of the SR 3 indicated that the settlement was destroyed by fire.

Further evidence of another structure was detected in trench N1-3. A partially discovered ‘stone
row structure’ (SR 6) can be associated with this subphase due to its position at a similar level

(Horejs 2018, 702-703).

CuHo Vb

This settlement subphase clearly shows a change of the building structure. Remains of a cir-
cular building (RB 1), two ‘stone row structures (SR 1-2) as well as a stone clay construction
(SLK 1) attest activities regarding stockpiling (Schwall 2018, 148-159). Beside RB 1 with an
internal diameter of 4 m, nearly completely preserved ‘stone row structures’” were discovered in
subphase CuH6 Vb with dimensions of 2.4 t0 2.4 m (SR 2) and 2.2 m to 1.6 m (SR 1). The
particularly good preservation of SR 2 with flat stone slabs upon the vertical stone rows shows
the structure of this installation type. SLK 1 was only partially recorded within the trench. The
wall of this composite structure was built up with stones and clay. Inside the installation stones
were covering the ground. Taking all recorded installations of subphase CuH6 Vb into account,
the function can be classified as a storage area. This assumption is supported by remains of large
storage vessels which were found in the destruction layer above RB 1 and food processing tools
(a grinding stone, a fragment of a mortar, and a pounder; Schwall 2018, 157, fig. 56) found in
situ near a ‘stone row structure’ (SR 1). The high amount of charred remains, especially grape
seeds, and figs (Schwall 2018, 155, fig. 53; 157, fig. 55), in the context of the ‘stone row struc-
tures indicate that these installations were used for drying purposes as well as protection against
moisture from the floor. The botanical remains detected inside the circular building suggest a
use as long-term storage. Beside the high amount of charred material, the secondary, partially
heavily burnt pottery and objects found on this occupation level attest that subphase CuHo Vb

was destroyed by fire.

CuHo Va
Similar installations were also detected in subphase CuH6 Va (Schwall 2018, 159-164). A

circular building (RB 2) was built almost congruent but with a slightly smaller internal di-
ameter (3.5 m) upon the former RB 1. Nearby, the remains of a ‘stone row structure’ (SR 4)
with charred remains between the stone rows was uncovered. The fact that both buildings were
constructed upon each other as well as attached drying platforms points to a continuation of

the same functional pattern of this area in settlement phase CuH6 V. However, it is interesting
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that in this sub-phase a wall up to 0.85 m thick was unearthed, which enclosed the circular
building and the ‘stone row structure’ (Schwall 2018, 162, fig. 61). It can be assumed that the
structure was an enclosure that did not exist in subphase CuHo Vb or at least was not located
in the direct vicinity of the installations. In any case, there are clear signs of destruction by fire

in this sub-phase as well.

Archaeobotanical Studies

Supplementary Table 1. Archacobotanical taxa from settlement phase CuHo VI
(abbreviations: LL=Levelling layer, OL=Occupation level, RO=Room, OV=0Oven).

Subphase ‘ VIb ‘ Vla

Context SR 5 SR5 SR 3 SR 3 Vessel
Feature type LL OL LL OL OL
Stratigraphic Unit(s) 1447 }232: iggi gggg 5585 5445
Sample volume (1) 13 41,11 32,41 18,2 11
Density (items per litre) 11,2 54,5 26,8 61,3 6,5
Total number of remains 145 2242 868 1115 72
Cereals

Hordeum vulgare 2 39 75 48

Triticum monococcum 1 30

Triticum monococcum/dicoccum 5

Triticum dicoccum 1 53 1
Triticum aestivum s.l./durum 14

Triticum sp. 1 68

Cerealia 2 39 39 354 7
Pulses

Lathyrus sativus 4 132 40

cf. Lathyrus sativus 4

Lens culinaris 2 4 3 15

cf. Lens culinaris 2 10 27

Vicia ervilia 2

Vicia faba 3 3

Vicia sativa 65 62 62

cf. Vicia sativa 41 251

Fabaceae CUK-Type 1 3 52 3

Fabaceae CUK-Type 2 47 4 3
Fabaceae (cultivated) 13 218 450 40
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Subphase ‘ Vib ‘ Vla

Linum usitatissimum 1

cf. Linum usitatissimum 1

Ficus carica fruit 1 49 14 7

Olea europaca 1

Vitis vinifera 115 1514 40 38 10
WildGrewing

Caryophyllaceae 1

Fabaceae 79 8 2

Galium sp. 1

Poaceae Lolium-Type 26 33 139 1

Poaceae 3 7

Indeterminate 1 2 1 1

Supplementary Table 2. Archaeobotanical taxa from settlement phase CuHo V
(abbreviations see Table S1).

Subphase ‘ Vb ’ Va
SR 2/
Context RB 1 SR2 ' SR1 | SR1 | SR1 | SR1 | SLK1 | SR4 RB2 RB2
Feature type LL OL | LL OL | OL OL LL OL | LL | OL
5450 5329 | 5573 5435
Stratigraphic Unit(s) = 5467 = 5490 | 5302 = 5325 = (Big  (Small 5576 | 5525 5434
. . 5486
5477 pit) | pit)

Sample volume (litre) | 104,5 | 10,05 | 40,07 | 26,26 | 54,71 10 23,7 113,01 60 | 10,4
Density (items
per litre)

Total number of
remains

20,4 | 88 | 162 380 12,1 18,1 3,5 43 1753 26

2133 88 | 648 | 997 | 664 181 83 56 | 4518 @ 27

Hordeum vulgare 207 12 43 4 16 2 4 81 1
Triticum monococcum 2 8

Triticum

monococcum/ 3 12 2 3 1
dicoccum

Triticum dicoccum 7 2 1 13 2

Triticum aestivum s../
durum
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Subphase Vb A\
Triticum sp. 1 3 1 1
Secale cereale

Cerealia 424 | 17 97 24 50 5 22 5 | 216

Lathyrus sativus 57 1 12 3 2 173
cf. Lathyrus sativus 15 3 14
Lens culinaris 14 3 1 2 2 2 13
cf. Lens culinaris 33
Vicia/Lathyrus sp. 53

Vicia ervilia 7 2 1 2 2
Vicia faba 4 1 1 10
Vicia sativa 112 4 12 7 255
cf. Vicia sativa 9 734
Fabaceae CUK-Type 1 = 54 1 15 1 4 65
Fabaceae CUK-Type2 | 19 86
Fabaceae (cultivated) 810 9 214 49 119 19 26 21 | 2450 @ 10

Ficus carica fruit 16 38 | 132 | 107 | 309 6 8 20 13

Olea europaea 2 1

Pistacia sp. 1

Vitis vinifera 248 110 | 781 134 144 9 4 288 | 12

Malva sp. 1

cf. Linum sp. 1

Fabaceae Trifolium-

Type !
Fabaceae 23 1 2 40
Lamiaceae

Poaceae Lolium-Type 37 2 6 5 5 5 2 20
Poaceae 4

object

Indeterminate 3 2 1 1 1
Indeterminate fruit 2
Indeterminate

amorphous charred 1 5
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Supplementary Table 3. Evidence of olive stones from Late Chalcolithic and
Early Bronze Age Cukurici Hoyiik (abbreviations see Table S1).

Period Late Chalcolithic Early Bronze Age 1
Subphase VII | VIb | VIb | VIa | Vb | Vb | IV | IV | IV | IV
Context Burial | Ditch | Ditch ' SR3 | SR2 | SR2 12)274438, Path | RO 41 | RO 38
Feature type IL LL ILL LL LL OL | FEl  IL OL OL
omtgraphic 317 4si1 1449 465 5477 5490 | 5577 | 687 5301 | S310
fl*;mple volume ) 4001 001 2001 645 1005| 10 30 30 | 40
Olea europaea 2 3 1 1 2 1 4 1 2 4
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Arkeoloji bir siiredir ge¢misin yorumlanmasinda teknoloji ve doga bilimleri, mithendis-
lik ve bilgisayar teknolojileri ile yogun is birligi icinde yeni bir anlayisa evrilmektedir.
Universiteler, ilgili kurum ya da enstitiilerde yeni agilmakta olan “Arkeoloji Bilimleri”
boltimleri ve programlari, geleneksel anlayist terk ederek degisen yeni bilim iklimine
adapte olmaya caligmaktadir. Bilimsel analizlerden elde edilen sonuglarin arkeolojik
baglam ile birlikte ele alinmasi, arkeolojik materyallerin, yerlesmelerin ve ¢evrenin yo-
rumlanmasinda yeni bakis agilari dogurmaktadir.

Tiirkiye'de de doga bilimleriyle is birligi icindeki ¢aligmalarin oldugu kazi ve arasurma
projelerinin sayist her gecen giin artmakta, yeni uzmanlar yetismektedir. Bu nedenle
Arkeoloji Bilimleri Dergisi, Tiirkiye'de arkeolojinin bu yeni ivmenin bir pargast olma-
sina ve arkeoloji i¢indeki arkeobotanik, arkeozooloji, alet teknolojileri, tarihlendirme,
mikromorfoloji, biyoarkeoloji, jeokimyasal ve spektroskopik analizler, Cografi Bilgi
Sistemleri, iklim ve ¢evre modellemeleri gibi uzmanlik alanlarinin gesitlenerek yaygin-
lagmasina katk: saglamayr amaglamaktadir. Derginin ana ¢izgisi arkeolojik yorumlama-
ya katki saglayan yeni anlayislara, disiplinlerarasi yaklagimlara, yeni metot ve kuram

onerilerine, analiz sonuglarina 6ncelik vermek olarak planlanmistir.

Arkeoloji Bilimleri Dergisi uluslararast hakemli bir dergidir. Dergi, Ege Yayinlart tarafin-
dan ¢evrimigi olarak yayinlanmaktadir. Kazi raporlarina, tasnif ve tanima dayali caligma-

lara, buluntu kataloglar: ve 6zgiin olmayan derleme yazilarina 6ncelik verilmeyecektir.

www.arkeolojibilimleridergisi.org
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Archaeology is being transformed by the integration of innovative methodologies
and scientific analyses into archaeological research. With the establishment of new
departments, institutes, and programs focusing on “Archaeological Sciences”, archaeology
has moved beyond the traditional approaches of the discipline. When placed within
their archaeological context, studies can provide novel insights and new interpretive

perspectives to the study of archacological materials, settlements and landscapes.

In Turkey, the number of interdisciplinary excavation and research projects incorporating
scientific techniques is on the rise. A growing number of researchers are being trained in
a broad range of scientific fields including but not limited to archaeobotany, archaeozo-
ology, tool technologies, dating methods, micromorphology, bioarchaeology, geochem-
ical and spectroscopic analysis, Geographical Information Systems, and climate and
environmental modeling. The Turkish Journal of Archaeological Sciences aims to situate
Turkish archaeology within this new paradigm and to diversify and disseminate scientif-
ic research in archaeology. New methods, analytical techniques and interdisciplinary in-
itiatives that contribute to archaeological interpretations and theoretical perspectives fall
within the scope of the journal. The Turkish Journal of Archaeological Sciences is an
international peer-reviewed journal. The journal is published online by Ege Yayinlari in
Turkey. Excavation reports and manuscripts focusing on the description, classification,
and cataloging of finds do not fall within the scope of the journal.

www.arkeolojibilimleridergisi.org
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* Please see below for English

Makale Kabul Kriterleri

Makalelerin konu aldig1 calismalar, Arkeoloji Bilimleri Dergisi’nin amaglart ve kapsami ile uyumlu
olmalidir (bkz.: Amag ve Kapsam).

Makaleler Tiirkge veya Ingilizce olarak yazilmalidir. Makalelerin yayin diline gevirisi yazar(lar)in
sorumlulugundadir. Eger yazar(lar) makale dilinde akict degilse, metin gonderilmeden 6nce anadili
Tiirkge ya da Ingilizce olan kisilerce kontrol edilmelidir.

Her makaleye 200 kelimeyi asmayacak uzunlukta Tiirkge ve Ingilizce yazilmis 6zet ve bes anahtar
kelime eklenmelidir. Ozete referans eklenmemelidir.

Yazarin Tiirkgesi veya Ingilizcesi akici degilse, 6zet ve anahtar kelimelerin Tiirkce veya Ingilizce
cevirisi editér kurulu tarafindan iistlenilebilir.

Metin, figiirler ve diger dosyalar wetransfer veya e-posta yoluyla archaeologicalsciences@gmail.
com adresine gonderilmelidir.

Makale Kontrol Listesi
Liitfen makalenizin asagidaki bilgileri Makalenin icermesi gerekenler:
igerdiginden emin olun: o Baslik

* Yazarlar (yazarlarin adi-soyadi ve *  Ozet (Tiirkge ve Ingilizce)

iletisim bilgileri buradaki sirayla e Anahear kelimeler

makale bagliginin hemen altinda

paylasiimalidir) * Metin
e Calisilan kurum (varsa) * Kaynak¢a
* E.mail adresi * Figiirler
e Tablolar

e ORCIDID

Bilimsel Standartlar ve Etik

* Gonderilen yazilar baska bir yerde yayinlanmamis veya yayinlanmak tizere farkli bir yere
gonderilmemis olmalidir.

* Makaleler 6zgiin ve bilimsel standartlara uygun olmalidir.
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Makalelerde cinsiyetgi, irkei veya kiiltiirel ayrim yapmayan, kapsayici bir dil kullanmalidir (“in-
sanoglu” yerine “insan”; “bilim adam1” yerine “bilim insani” gibi).

Yazim Kurallari

Metin ve Bagliklarin Yazimi

Times New Roman karakterinde yazilan metin 12 punto biiytikliigiinde, iki yana yaslt ve tek satir
aralikli yazilmalidir. Makale word formatinda génderilmelidir.

Yabanci ve eski dillerdeki kelimeler izalik olmalidir.
Baslik ve alt bagliklar bold yazilmalidir.
Bagliklar numaralandirilmamaly, italik yapilmamali, altlari ¢izilmemelidir.

Baslik ve alt basliklarda yalnizca her kelimenin ilk harfi biiyiik olmalidir.

Referans Yazimi

Ayrica bkz.: Metin i¢i Atiflar ve Kaynakea Yazimi

Referanslar metin i¢inde (Yazar yil, sayfa numarasi) seklinde verilmelidir.

Referanslar i¢in dipnot ve son not kullanimindan ka¢inilmalidir. Bir konuda not diisme amaciyla
gerektigi taktirde dipnot tercih edilmelidir.

Dipnotlar Times New Roman karakterinde, 10 punto buytikligiinde, iki yana yasli, tek satr
aralikli yazilmali ve her sayfa sonuna siireklilik izleyecek sekilde eklenmelidir.

Sekiller ve Tablolar

Makalenin altina sekiller ve tablolar i¢in bir baslik listesi eklenmelidir. Gorsellerde gerektigi tak-
dirde kaynak belirtilmelidir. Her sekil ve tabloya metin igerisinde gonderme yapilmalidir (Sekil 1
veya Tablo 1).

Gorseller Word dokiimaninin igerisine yerlestirilmemeli, jpg veya tiff formatnda, ayrt olarak
gonderilmelidir.

Goriintii ¢oziiniirliigii basilmast istenen boyutta ve 300 dpi’nin {izerinde olmalidir.

Gorseller Photoshop ve benzeri programlar ile miidahale edilmeden olabildigince ham haliyle
gonderilmelidir.

Excel'de hazirlanmis tablolar ve grafikler var ise mutlaka bunlarin PDF ve Excel dokiimanlar:
gonderilmelidir.

Tarihlerin ve Sayilarin Yazimi

MO ve MS kisaltmalarini harflerin arasina nokta koymadan kullaniniz (6rn.: M.O. yerine MO).
“Bin yil” ya da “bin yil” yerine “... biny1l” kullaniniz (6rn.: MO 9. binyil).

“Yiizyil”, “yiiz y1l” ya da “yy” yerine “yiizyil” kullaniniz (6rn.: MO 7. yiizyil).

Bes veya daha fazla basamakl: tarihler icin sondan sayarak tiglii gruplara ayirmak suretiyle say1
gruplarinin arasina nokta koyunuz (6rn.: MO 10.500)

Dort veya daha az basamakli tarihlerde nokta kullanmayiniz (6rn.: MO 8700).

0-10 arasindaki sayilart rakamla degil yaziyla yaziniz (6rn.: “8 kez yenilenmis taban” yerine “sekiz
kez yenilenmis taban”).
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Noktalama ve Isaret Kullanimi
* Ara ciimleleri liitfen iki ¢izgi ile ayiriniz (—). Cizgi 6ncesi ve sonrasinda bogluk birakmayiniz.

* Sayfa numaralari, tarih ve yer araliklarini liitfen tek gizgi (-) ile ayiriniz: 1989-2006; Istanbul-
Kiitahya.

Kisaltmalarin Yazimi

e Sik kullanilan bazi kisaltmalar i¢in bkz.:

Yaklagik:  yak. Circa: ca.
Bakiniz: bkz. Kalibre: kal.
Ornegin: orn. ve digerleri: vd.

Ozel Fontlar

*  Makalede 6zel bir font kullanildiysa (Yunanca, Arapega, hiyeroglif vb.) bu font ve orijinal metnin
PDF versiyonu da gonderilen dosyalar icerisine eklenmelidir.

Metin i¢i Auflar ve Kaynake¢a Yazimi

* Her makale, metin igerisinde auf yapilmis calismalardan olusan ve “Kaynak¢a” olarak
basliklandirilan bir referans listesi icermelidir. Liitfen metin icerisinde bulunan her referansin
kaynakeaya da eklendiginden emin olun.

*  Metin igerisindeki alintlar dogrudan yapilabilir: ‘...Esin (1995)’in belirtmis oldugu gibi’ ya da
parantez igerisinde verilebilir: ‘analiz sonuglar1 gosteriyor ki ... (Esin 1995).”

<

* Ayni parantez igerisindeki referanslar yayin yilina gore siralanmali ve 7 ile ayrilmalidir: *...

(Dingol ve Kantman 1969; Esin 1995; Ozbal vd. 2004).’

* Ayni yazarin farkli yillara ait eserlerine yapilan auflarda yazarin soyad: bir kere kullanilmali ve

<« »

eser yillar1 “,” ile ayrilmalidir: “... (Peterson 2002, 2010).’

* Ayni yazar(lar)in ayni yil igerisindeki birden fazla yayinina referans verilecegi durumlarda yayin
yilinin yanina harfler a’, ‘b’, ‘¢’ gibi alfabetik olarak koyulmalidir.

* Tek yazarli kaynaklari, ayn1 yazar adiyla baglayan ¢ok yazarli kaynaklardan 6nce yaziniz.

* Ayni yazar adiyla baslayan fakat farkli es yazarlara sahip kaynaklari ikinci yazarin soyadina gore
alfabetik siralayiniz.

* Ayni yazara ait birden fazla tek yazarli kaynak olmasi durumunda kaynaklar: yillara gore sira-
layiniz.

* Dergi makaleleri icin doi bilgisi varsa kaynak¢ada mutlaka belirtiniz.

Asagida, farkls kaynaklarin metin icerisinde ve kaynakeada nasil yazilacagina dair ornekler bulabi-
lirsiniz.

Tek yazarli dergi makaleleri, kitap i¢i boliimler ve kitaplar

Metin icerisinde:
Yazarin soyadi ve yayin yili (Esin 1995).
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Sayfa sayist bilgisi verilecekse:
Yazarin soyadi ve yayin yil, sayfa sayisi (Esin 1995, 140).

Dergi makalesi:
Bickle, P. 2020. Thinking Gender Differently: New Approaches to Identity Difference in the
Central European Neolithic. Cambridge Archaeological Journal 30(2), 201-218. https://doi.org/
10.1017/50959774319000453

Kitap igi boliim:
Esin, U. 1995. Agsikli Hoyiik ve Radyo-Aktif Karbon Olgiimleri. A. Erkanal, H. Erkanal,
H. Hiiryilmaz, A. T. Okse (Eds.), 1. Metin Akyurt - Bahattin Devam An: Kitabi. Eski Yakin Dogu
Kiiltiirleri Uzerine Incelemeler, Istanbul: Arkeoloji ve Sanat Yayinlari, 135-146.

Kitap:
Peterson, J. 2002. Sexual Revolutions: Gender and Labor at the Dawn of Agriculture. Walnut Creek,
CA: AltaMira Press.

Iki yazarli dergi makaleleri, kitap ici boliimler ve kitaplar

Metin icerisinde:
Her iki yazarin soyadi ve yayin yili (Dingol ve Kantman 1969, 56).

Dergi makalesi:
Pearson, J., Meskell, L. 2015. Isotopes and Images: Fleshing out Bodies at Catalhoyiik.
Journal of Archaeological Method and Theory 22, 461-482.
hteps://doi.org/10.1007/s10816-013-9184-5

Kitap igi boliim:
Ozkaya, V., San, O. 2007. Kortik Tepe: Bulgular Isiginda Kiiltiirel Doku Uzerine 1lk

Gozlemler. M. Ozdogan, N. Basgelen (Eds.), Tiirkiyede Neolitik Dinem. Yeni Kazilar, Yeni
Bulgular, Istanbul: Arkeoloji ve Sanat Yayinlari, 21-36.

Kitap:
Dingol, A. M., Kantman, S. 1969. Analitik Arkeoloji, Denemeler. Anadolu Arastirmalar: 111,
Ozel say1, Istanbul: Edebiyat Fakiiltesi Basimevi.

Ug ve daha cok yazarlt dergi makaleleri ve kitap igi boliimler

Metin icerisinde:
[lk yazarin soyadi, “vd.” ve yayin yili (Ozbal vd. 2004).

Dergi makalesi:
Ozbal, R., Gerritsen, E, Diebold, B., Healey, E., Aydin, N., Loyet, M., Nardulli, F, Reese,
D., Ekstrom, H., Sholts, S., Mekel-Bobrov, N., Lahn, B. 2004. Tell Kurdu Excavations 2001.
Anatolica 30, 37-107.

Kitap igi boliim:
Pearson, J., Meskell, L., Nakamura, C., Larsen, C. S. 2015. Reconciling the Body: Signifying

Flesh, Maturity, and Age at Catalhoyiik. I. Hodder, A. Marciniak (Eds.), Assembling
Catalhéyiik, Leeds: Maney Publishing, 75-86.
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Editorli kitaplar
Metin icerisinde:
Yazar(lar)in soyadi ve yayin yili (Akkermans ve Schwartz 2003).
Akkermans, P M. M. G., Schwartz, G. M. 2003. (Eds.) 7he Archaeology of Syria. From Complex

Hunter-Gatherers to Early Urban Societies (c. 16.000-300 BC). Cambridge: Cambridge
University Press.

Web kaynag:
Soyad, Ad. Web Sayfasinin Bagligi. Web Sitesinin Adi. Yayinlayan kurum (varsa), yayin tarihi.
Erisim tarihi. URL.
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Submission Criteria for Articles

The content of the manuscripts should meet the aims and scope of the Turkish Journal of
Archaeological Sciences (cf. Aims and Scope).

Manuscripts may be written in Turkish or English. The translation of articles into English is the
responsibility of the author(s). If the author(s) are not fluent in the language in which the article is
written, they must ensure that the text is reviewed, ideally by a native speaker, prior to submission.

Each manuscript should include a Turkish and an English abstract of up to 200 words and five
keywords in both Turkish and English. Citations should not be included in the abstract.

If the author(s) are not fluent in the language of the manuscript, a translation of the abstract and the
keywords may be provided by the editorial board.

Manuscripts, figures, and other files should be sent viawetransfer or e-mail to archaeologicalsciences@
gmail.com

Submission Checklist

Each article must contain the following: The manuscript should contain:

* Authors (please provide the name-last name * Tide
and contact details of each author under the s Abstract (in English and Turkish)
main title of the manuscript) e Keywords

 Affiliation (where applicable) e Text

e E-mail address e References

e ORCIDID .

Figures (when applicable)
* Tables (when applicable)

Scientific Standards and Ethics

* Submitted manuscripts should include original research that has not been previously published
or submitted for publication elsewhere.

* The manuscripts should meet scientific standards.

*  Manuscripts should use inclusive language that is free from bias based on sex, race or ethnicity,
etc. (e.g., “he or she” or “his/her/their” instead of “he” or “his”) and avoid terms that imply
stereotypes (e.g., “humankind” instead of “mankind”).
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Style Guide

Manuscript Formatting

Manuscripts should be written in Times New Roman 12-point font, justified and single-spaced.

Please submit the manuscript as a word document.

Words in foreign and ancient languages should be izalicized.

Titles and subtitles should appear in bold.

Titles and subtitles should not be numbered, italicized, or underlined.

Only the first letter of each word in titles and subtitles should be capitalized.

References
Cf.: In-Text Citations and References

In-text citations should appear inside parenthesis (Author year, page number).

Footnotes and endnotes should not be used for references. Comments should be included in
footnotes rather than endnotes.

The footnotes should be written in Times New Roman 10-point font, justified and single-spaced,

and should be continuous at the bottom of each page.

Figures and Tables

Please provide a caption list for figures and tables following the references. Provide credits where
applicable. Each figure and table should be referenced in the text (Figure 1, or Table 1), but
please do not include figures in the text document.

Each figure should be submitted separately as a jpg or tiff file.

Images should be submitted in the dimensions in which they should appear in the published text
and their resolution must be over 300 dpi.

Please avoid editing the figures in Photoshop or similar programs but send the raw version of the

figures if possible.
Tables and graphs prepared in Excel should be sent as both PDF and Excel documents.

Dates and Numbers

Please use BCE/CE and please avoid using dots without dots (i.e., BCE instead of BC or B.C.).
Please use a dot for numbers and dates with 5 or more digits (i.e., 10.500 BCE).
Please avoid using dots for numbers and dates with 4 or less digits (i.e., 8700 BCE).

Please spell out whole numbers from 0 to 10 (e.g., “the floor was renewed eight times” instead of

“the floor was renewed 8 times”).

Punctuation

Please prefer em dashes (—) for parenthetical sentences: “Children were buried with various
items, the adolescents—individuals between the ages of 12-19—had the most variety in terms of

grave goods.”

Please preferan en dash (-) between page numbers, years, and places: 1989-2006; Istanbul—Kﬁtahya.
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Abbreviations

Commonly used abbreviations:

Approximately: approx. Figure: Fig.
Confer: cf. 1d est: ie.,
Circa: ca. Exempli gratia: e.g.
Calibrated: cal.

Special Fonts

If a special font must be used in the text (e.g., Greek or Arabic alphabet or hieroglyphs), the text
in the special font and the original manuscript should be sent in separate PDF files.

In-Text Citations and References

Each article should contain a list of references in a section titled “References” at the end of the
text. Please ensure that all papers cited in the text are listed in the bibliography.

Citations in the text may be made directly, e.g., ‘as shown by Esin (1995) ...” or in parenthesis,
e.g., ‘research suggests ... (Esin 1995)’.

References within the same parenthesis should be arranged chronologically and separated with a
“”, e.g., ‘... (Dingol and Kantman 1969; Esin 1995; Ozbal et al. 2004).

In references to the studies by the same author from different years, please use the last name
of the author once, followed by the years of the cited studies, each separated by a “,”, e.g., “...
(Peterson 2002, 2010).

More than one reference from the same author(s) in the same year must be identified by the
letters ‘a’, ‘b’, ‘¢’ placed after the year of publication.
p y p

When dealing with multiple papers from the same author, single authored ones should be written
before the studies with multiple authors.

When dealing with papers where the first author is the same, followed by different second (or
third, and so on) authors, the papers should be listed alphabetically based on the last name of the
second author.

When dealing with multiple single-authored papers of the same author, the papers should be
listed chronologically.

Please provide the doi numbers of journal articles.

Below, you may find examples for in-text citations and references.

Single-authored journal articles, book chapters, and books

In-text:

Last name and publication year (Esin 1995).

If the page number is indicated:

Last name and publication year, page number (Esin 1995, 140).
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Journal article:
Bickle, P. 2020. Thinking Gender Differently: New Approaches to Identity Difference in the
Central European Neolithic. Cambridge Archaeological Journal 30(2), 201-218. https://doi.
org/10.1017/S0959774319000453

Book chapter:
Esin, U. 1995. Asikli Hoyiik ve Radyo-Aktif Karbon Olgiimleri. A. Erkanal, H. Erkanal, H.
Hiirytlmaz, A. T. Okse (Eds.), . Metin Akyurt - Babattin Devam Ani Kitabi. Eski Yakin Dogu
Kiiltiirleri Uzerine Incelemeler, Istanbul: Arkeoloji ve Sanat Yayinlari, 135-146.

Book:
Peterson, J. 2002. Sexual Revolutions: Gender and Labor at the Dawn of Agriculture. Walnut
Creek, CA: AltaMira Press.

Journal articles, book chapters, and books with two authors

In-text:
Last names of both authors and publication year (Dingol and Kantman 1969, 56).

Journal article:
Pearson, J., Meskell, L. 2015. Isotopes and Images: Fleshing out Bodies at Catalhéyiik. Journal
of Archaeological Method and Theory 22, 461-482.
https://doi.org/10.1007/s10816-013-9184-5

Book chapter:
Ozkaya, V., San, O. 2007. Kértik Tepe: Bulgular Isiginda Kiiltiirel Doku Uzerine ilk Gozlemler.
M. Ozdogan, N. Basgelen (Ed.), Tiirkiyede Neolitik Dinem. Yeni Kazilar, Yeni Bulgular, Istanbul:
Arkeoloji ve Sanat Yayinlari, 21-36.

Book:
Dingol, A. M., Kantman, S. 1969. Analitik Arkeoloji, Denemeler. Anadolu Arastirmalar: 111, Ozel
say1, Istanbul: Edebiyat Fakiiltesi Basimevi.

Journal articles and book chapters with three or more authors

In-text:
Last name of the first author followed by “et al.” and the publication year (Ozbal et al. 2004).

Journal article:
Ozbal, R., Gerritsen, E, Diebold, B., Healey, E., Aydin, N., Loyet, M., Nardulli, E, Reese,
D., Ekstrom, H., Sholts, S., Mekel-Bobrov, N., Lahn, B. 2004. Tell Kurdu Excavations 2001.
Anatolica 30, 37-107.

Book chapter:
Pearson, J., Meskell, L., Nakamura, C., Larsen, C. S. 2015. Reconciling the Body: Signifying
Flesh, Maturity, and Age at Catalhdyiik. I. Hodder, A. Marciniak (Eds.), Assembling Catalhoyiik,
Leeds: Maney Publishing, 75-86.
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Edited books

In-text:
Last name(s) of the author(s) and publication year (Akkermans and Schwartz 2003).
Akkermans, P. M. M. G., Schwartz, G. M. 2003. (Eds.) 7he Archaeology of Syria. From Complex
Hunter-Gatherers to Early Urban Societies (c. 16.000-300 BC). Cambridge: Cambridge University

Press.

Web source:
Last name, Initial of the first name. Title of the web page. Title of the website. Institution (where

applicable), publication date. Access date. URL.
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