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Editorlerden

Bir yil sonra yine bir Subat ayi, besinci sayimizla herkese merhaba diyoruz. Bu kez
birbirinden ¢ok farkli alt1 yazi ile karsinizdayiz. Her biri gerek arkeolojik diisiince yelpa-
zemizin sinirlarini genigleten, alternatif diigiinmeye ydnlendiren gerek disiplinin kendi

icindeki yontemsel gelisimini gosteren arasgtirma sonuglari.

Giiniimiizde var olan ve miicadele i¢inde oldugumuz gevresel, ekonomik, sosyal pek
¢ok sorunun gegmiste hangi kosullarda nasil yasandigi, kiigiik gruplardan biiyiik or-
giitlii toplumlara kadar degisen ve doniisen yasamla o donem kosullar: icinde nasil bag
edildigi, toplumlarin verdikleri tepkileri, gelistirdikleri ¢oztimleri ge¢misin derinlikle-
rinde arastiran arkeoloji disiplinine bu sayimizdaki yontemsel, etnografik, deneysel, yo-

rumlamaci yaklagimlara sahip yazilarla katki vermeyi siirdiirmenin mutlulugu i¢indeyiz.

Iyi okumalar.

Giines Duru & Mihriban Ozbasaran
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Note from the editors

A year has passed, and as February returns, we are pleased to present the fifth issue
of the Turkish Journal of Archaeological Sciences. This issue brings you six different
articles, each offering a unique perspective. Some push the boundaries of archaeological
thought, others invite alternative ways of thinking, and some highlight methodological

advancements within the field.

Archacology, as a discipline, seeks to understand how past societies navigated
environmental, economic, and social challenges under different conditions. From small-
scale communities to large, complex societies, it explores how people adapted to change,
responded to crises, and created innovative solutions. In this issue, we are excited to share
new research that embraces methodological advances, and ethnographic, experimental,
and interpretative approaches, all of them further enriching our understanding of the

past.

We hope you enjoy reading!

Giines Duru & Mihriban Ozbagaran
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Calculating the Age of an Olive Tree

Ali Ertan Iplik¢i®, Dilek Akyalgin Kaya®

Abstract

This study presents a mathematical model developed to estimate the age of olive trees in a
specific region. The decline of ecological systems has heightened concerns about the future of
agricultural production. Changes in olive trees due to global warming provide essential infor-
mation for environmental and ecological studies, making the sustainability of olive production
critically important. Determining olive tree age is central to this effort. Previous studies have
clearly demonstrated the limitations of annual growth rings and radiocarbon tests in determin-
ing the age of olive trees. To address these challenges, we propose a mathematical model based
on dendrometric variables to determine olive tree age, providing a practical and less invasive
approach to tree age estimations. Rather than determining the exact age of olive trees, our
model aims to define an average age range. This model will help identify olive trees that should
be prioritized for genetic resource research, cultural heritage preservation, conservation and

archacological studies.

Keywords: olive tree, age, dendrometric variables, Aegean, Izmir

Ozet

Bu ¢aligsma, belirli bir bolgedeki zeytin agaglarinin yasint tahmin etmek icin matematiksel bir
model gelistirmeyi amaglamaktadir. Ekolojik sistemin bozulmasi, tarimsal tiretimin gelecegini
yogun bir tartisma konusu haline getirmistir. Zeytin agaglarinin kiiresel 1stnmaya bagli donii-
simii, cevresel ve ekolojik calismalar icin 6nemli bilgiler saglamakeadir. Sonug olarak, zeytin
tiretiminin siirdiiriilebilirliginin saglanmasi arastrmacilar icin kritik 6nem tagimaktadir. Bu
nedenle, zeytin agaglarinin yasinin belirlenmesi merkezi konulardan biridir. Onceki galismalar,
zeytin agaclarinin yasini belirlemede yillik biiyiime halkalarinin ve radyokarbon testlerinin
sinirliliklaring agikea ortaya koymustur. Calismamiz, zeytin agaclarinin yasint belirlemek icin
dendrometrik degiskenleri kullanan matematiksel bir model gelistirerek aga¢ yast olctimleri
icin daha pratik ve daha az zararli bir yéntem saglamaktadir. Amacimiz, zeytin agaglarinin

kesin yasindan ziyade ortalama bir yas aralig belirlemek ve gen kaynaklari arasurmalarinda,

a  Urla Klazomenai Ancient City Olive Oil Press, [zmir / Tiirkiye.
aertaniplikci@gmail.com ; https://orcid.org/0009-0009-9692-004X

b Postdoctoral Researcher, Institute for Mediterranean Studies-Foundation for Research and Technology
(IMS-FORTH), Department of Mediterranean and Global Economic and Social History, Crete, Greece
dilekakyalcin@gmail.com ; hteps://orcid.org/0000-0002-2799-4477 ; Doi: 10.63167/TJAS.2025.6
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kiiltiirel miras ve koruma alanlarinda ve arkeolojik ¢aligmalarda 6ncelik verilecek zeytin agac-

larini tespit etmektir.

Anahtar kelimeler: zeytin agact, yas hesaplama, dendrometrik degiskenler, Ege, Izmir

Introduction

This paper presents a mathematical model designed to estimate the age of olive trees in a spe-
cific region. The increasing frequency of global warming, drought, and environmental disasters
highlights the declining health of ecological systems. These anthropogenic crises have significant
impacts on olive trees, which are vital components of Mediterranean vegetation. Understanding
how olive trees transform under these challenging conditions is crucial for environmental and

ecological studies.

The degradation of ecological systems has sparked intense debate regarding the future of agricul-
tural production. Olive trees, essential to the economic and social fabric of the Mediterranean
region, face the risk of extinction. Olives and olive oil are not only crucial commodities in the
international market but have also been staple foods for Mediterranean populations since antiq-

uity. Therefore, ensuring the sustainability of olive oil production is a critical priority.

Olive trees are characterized by their exceptionally long lifespans. However, accurately deter-
mining their age using conventional dendrochronological methods proves difhicult. This chal-
lenge arises from their growth pattern, which involves trunk division rather than the continu-
ous expansion of a single solid trunk. Estimating the age of olive trees is fundamental to making
informed decisions regarding their conservation. Research in this area primarily addresses two

objectives: ecological and economic factors.

Researchers examining the effects of global climate change on olive trees have emphasized that
indigenous and resilient olive tree populations are at risk of extinction (see, e.g., Anestiadou
et al., 2017; for Cyprus, Chalak et al., 2014; for Lebanon, Gargouri et al., 2008, 2012; for
Tunisia, Mnasri et al., 2023). This underscores the urgency of developing effective adaptation
strategies by identifying olive tree gene sources and compiling genotype inventories. For ex-
ample, Sales et al. (2021) integrated ancient private genetics into future breeding programs to
recover lost diversity in traditional olive cultivars, emphasizing the need for investment in the

conservation of these valuable resources.

Economic studies on olive cultivation aim to improve both the productivity and preservation of
olive trees. These studies focus on conserving cultural heritage while promoting and developing
eco-tourism through the identification of ancient olive trees. Olive trees represent natural enti-
ties of exceptional aesthetic value, deeply rooted in the history and traditions of their regions.
Furthermore, the oil mills, factories, tools, and production techniques in olive-growing areas

are integral components of local cultural heritage. Integrating these elements into eco-tourism
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initiatives can contribute to the region’s economic structure. For instance, Kabassi et al. (2021)
developed a model to assess the cultural and physical value of trees for eco-tourism. Similarly, Efe
et al. (2016) identified monumental olive trees in Edremit, northwestern Tiirkiye, to facilitate
tourism development. Projects like the “Olive Route”™—part of the Peninsula Project of Izmir

Metropolitan Municipality—also aim to support the region’s rural economy and tourism sector.

Methods for Determining the Age of Olive Trees

Various methods have been employed to determine the age of olive trees, as outlined below. The
most common technique involves calculating growth rings (Cherubini et al., 2013). However,
determining and interpreting annual tree rings can be challenging for certain Mediterranean
species, especially olive trees (Cherubini et al., 2003). The internal structures of many wide-
stemmed olive trees are prone to deterioration due to wood decay. Nonetheless, researchers have
attempted to estimate a tree’s age with reasonable accuracy by using the number of the most
recent rings, even in cases where the tree’s interior is damaged or poorly preserved (Arnan et
al., 2012). For instance, Arnan et al. (2012) conducted a study using annual growth rings from
cores and sections of a limited number of trees. Their findings showed significant variation in
tree ring widths both within and between specimens, making it unfeasible to determine the age

of olive trees solely based on ring analysis.

Another challenge in dating olive tree rings is the lack of distinctly identifiable growth rings
and the frequent occurrence of additional intra-annual density fluctuations (IADF) during pe-
riods of drought or temperature variability. As a result, the growth ring measurement methods
currently used in dendrochronology, including the most advanced techniques, have been un-
successful in reliably identifying annual growth ring boundaries in olive trees (e.g., in Santorini,
Cherubini et al., 2013). The significant variability in results from a blind experiment conducted
by six dendrochronologists working within the same laboratory, along with four external expe-
rienced scientists, highlights the challenges of accurately determining growth ring boundaries

in olive trees (Cherubini et al., 2013).

Radiocarbon dating is another method that has been employed to estimate the age of olive trees
(Bernabei, 2014). This technique is primarily used for trees that are unsuitable for dendro-
chronological analysis; however, it cannot be applied to the innermost and oldest portions of
the trunk, as these typically decay and disappear over time (Ehrlich et al., 2017).

Additionally, researchers (e.g., Sahiner et al. 2020) used optically stimulated luminescence’

1 When an atom or molecule transitions from an excited state to its ground energy level, it may emit all
or a portion of its excess energy in the form of electromagnetic radiation, resulting in an observable light
emission from the system. This phenomenon of light emission is termed luminescence.

| 105 |



A. E. iplik¢i, D. Akyalcin Kaya / Calculating the Age of an Olive Tree

(OSL) and infrared stimulated luminescence (IRSL) techniques on sediments collected from
around and beneath an olive tree to estimate its age. Their study found that effectively applying
OSL dating methods could allow for the establishment of an algorithm that correlates OSL age
with stem dimensions. Such a reference calibration curve could be developed locally for the
cultural landscapes of olive trees in various regions or countries, with the potential for wider
application. However, creating this calibration would require a significant number of OSL age

data points, whether applied locally or globally.

Contemporary methods such as three-dimensional X-rays, computer tomography, and analo-
gous techniques are designed to provide the most accurate determination of the age of a specific
olive tree. However, these methods cannot be universally applied to all olive trees or consist-
ently yield the anticipated precise results. Structural damage, cavities, and deterioration in the
trunks of centuries-old olive trees hinder the application of these methods to every specimen.
Additionally, the cost of implementing these techniques for individual trees must be taken into

consideration.

Consequently, researchers have calculated the age of trees by examining their morphological
characteristics. These studies aim to determine the age of monumental olive trees with a high
degree of certainty by correlating readily measurable biometric features (such as circumference,
diameter, canopy width, and area) with tree age (Arnan et al., 2012). Four key methods have

been developed to date.

The first is the algorithm established by Michelakis (2003). This model is predicated on the
determination of the olive tree’s average annual radius growth rate. Although this rate varies
between 0-3 mm/year depending on the tree species and the prevailing soil, climate, and nutri-
tional conditions in the region, it typically ranges from 0.8 to 1.5 mm/year. Upon establishing
this rate, an approximate estimation of the olive tree’s age can be derived based on data on the

circumference of the central solid trunk or the maximum radius.

A=r/0.8;A=1/1.5
(A = age of olive tree; r = radius)

The second algorithm was developed by Pannelli et al. (2010). The methodology described in
their study presented at the /V. National Mediterranean Plants Conference in 2010 and employed
by Ninot et al. (2018) is as follows:

A =5.2983x + 54.431
(A = age; x = radius at 1.0-meter height [in cm])

The method developed by Arnan et al. (2012) was predicated on a linear relationship between

the age of the olive tree and its circumference at a height of 130 cm.
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A=211x+ 88.93
(A = age; x = circumference at a height of 1.3 meters [in cm])

And lastly, the mathematical equation proposed by Koniditsiotis (2020) is based on the circum-

ference of the olive tree.

A=26.87+99.7 x P [m]

(A = age of olive tree, P = olive tree circumference [in meters]).

Among these, the most comprehensive study was conducted by Ninot et al. (2018) in Spain.
This research encompassed an inventory of over 4,500 olive trees in northeastern Iberia, with
the objective of cataloging and preserving genetic, natural, and agricultural values, as well as
protecting endangered and ancient genotypes. For each specimen, the researchers recorded the
trunk circumference at ground level and at 1.30 meters above the ground (PBH: circumference
at breast height), canopy height, and diameter. Additionally, olive trees meeting the criteria for
monumental status were identified. The ages of the olive trees were calculated using the three
distinct algorithms mentioned above. The researchers concluded that the results obtained from
the Pannelli et al. (2010) and Arnan et al. (2012) algorithms demonstrated greater concord-
ance, while the Michelakis (2003) algorithm yielded comparatively higher age estimates.

Petruccelli et al. (2021) applied these methods to determine the age of the monumental Olivo
della Strega tree located in the olive grove of the Santissima Annunziata church in Magliano
(Grosseto, Italy) and demonstrated that the tree’s age ranges from 718 to 992 years. Schicchi
etal. (2021) investigated the morphological characteristics of the most significant olive trees in

Sicily and emphasized their importance as components of “biocultural heritage.”

These studies demonstrate that the morphological characteristics of olive trees are significant
for estimating the tree’s age. However, the studies conducted thus far maintain a constant
growth rate and, consequently, have large margins of error (Yazbeck et al., 2018). This study
addresses this limitation by using a mathematical model based on dendrometric variables such
as circumference, diameter, and area. Specifically, as the tree grows, its circumference and di-
ameter increase, allowing age estimation through the calculation of growth rates. According to
Ismaili and Veshaj (2014), circumferential growth increases concurrently with age (P1 < P2 <
P3), while annual thickening decreases concurrently with age (P1 > P2 > P3). Furthermore,
the circular growth rates of trees exhibit an inverse exponential relationship, wherein the rings
near the center are wider than those near the bark. Consequently, the growth rate based on
linear functions will overestimate the tree’s age (Bernabei, 2014). Therefore, the initial stage
of our calculation involves developing a model of the average annual growth rates of the olive
tree based on circumference and area calculations. Once this model is established, the age and

variety of olive trees in the same region can be determined.
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Materials and Methodology

Location

The material used for this research was obtained during the 2015 “Olive Route” inventory
expedition organized by the Izmir Metropolitan Municipality and the Zeytince Association
for Supporting Ecological Lives. Data collected during the second phase of the expedition

(September-October 2015) was employed for this study (Figure 1).

Sampling

We have sampled 30 olive trees of the Erkence variety, indigenous to the region, located in the
Kuscular and Kadiovacik villages of Urla district, Izmir province. Specific information about
watering and pruning intervals and the soil structure is unavailable. However, a method was
developed using two calculations based on the annual circumference and area growth rates of
olive trees with known planting dates. This methodology was also employed in Bernabei’s study
(Bernabei, 2014). Given that the trees are of the same species, grow in the same geographical
location, and their growth rates correspond to the early developmental stages of olive trees, the
59- and 80-year-old olive trees selected as references provided valuable data concerning their

growth rates (Figure 2).

An olive tree located in Urla-Kamanli is utilized as a comparative reference for the olive trees
under examination. This specimen exhibits a diameter of 3.08 meters and a circumference of
9.5 meters and has been grafted with the Erkence variety. It is considered one of the oldest olive
trees on the peninsula and one of the few specimens where systematic archaeological surveys
have been conducted in its vicinity. Archaeological surveys conducted on the peninsula from
2006 to 2022 aimed to explore the ancient rural landscapes (www.klasp.net). Systematic field
surveys documented more than 500 archaeological sites, including rural settlements (villag-
es, hamlets, and farmsteads) that possess low surface visibility and are challenging to identify
(Koparal et al., 2017; Turner et al., 2021). According to the testimonies of the archacologists
who conducted intensive field surveys at Kamanli, pottery dating from the early Archaic to the
Byzantine period was recorded, providing a chronological range from the 6* century BCE to
the 13% century CE.? Based on this evidence, it is estimated that the ancient olive tree has an

age range of 2300 +700 years.

Olive trees in conjunction with agricultural terraces constitute resilient features of historical rural

landscapes. The KLASP project led by Prof. Dr. Elif Koparal (MSGSU, Istanbul) in collaboration

2 'The authors express their gratitude to Prof. Dr. Elif Koparal for providing this information.
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with Newcastle University and the McCord Landscape Center® implemented a sampling strat-
egy utilizing agricultural terraces and established olive groves to identify short-term rural sites
with low surface visibility. Samples were collected from terraces at three locations and dated
using Optically Stimulated Luminescence (OSL). An OSL device, coupled with gamma dosim-
etry, was employed to contextualize soil-sediment stratigraphies on-site and directly relate them
to the associated terraces. This approach demonstrated an efficient method for dating complete
sediment profiles. Detailed examination of the formation sequences of terrace systems indicates

that terraces persisted over numerous centuries as a resilient landscape feature.

In Urla, samples were taken from three locations near ancient rural settlements dating to dif-
ferent periods identified by the Urla-Cesme Peninsula Survey Project through the presence of
terraces, ancient olive trees, and ceramic scatters. The OSL dates obtained from construction
deposits suggest the terrace systems were constructed after 1120 +130 CE; apparent ages based
on profiling samples suggest soils continued to accumulate from the 11% or 12 centuries
through to the 17*-18" centuries CE. A contrasting system of braided terraces was sampled at
Granseki, approximately 1 km west of the modern village at Kadiovacik. OSL dating suggested
construction in the 8 century CE. A third location was sampled on the northern edge of the
Barbaros-Ciftlik plain, where a Classical farmstead had been identified through a field survey.
OSL profiling beneath a field wall on a low earthwork at this site showed soil accumulation
from the later Middle Ages onwards (1340 +140 CE) until the field wall was constructed in
the 18" century (Turner et al., 2021). The dates obtained from the terraces displaying various
morphologies indicate that they were constructed no later than the Middle Ages and continued
to be used into the post-medieval periods. Dating olive trees in the old groves near the terraces
and rural sites has significant potential to elucidate past rural landscapes and present a refined
chronology for determining rural settlement patterns. This dataset provides valuable informa-
tion for discussing the environmental, social, and cultural dynamics that influenced shifts in

settlement patterns.

Results

Calculating the Average Age of an Olive Tree with Circumference

Trees with known planting dates were used as a baseline to determine the age of olive trees.
Based on information obtained from individuals who planted Erkence variety olive trees in the

Izmir-Urla region, an olive tree with an average circumference of 125 c¢m is 59 years old, and

3 2016-2019 British Academy Newton Award, “Unlocking the Ionian Landscape: Historic Landscapes of
Urla-Cesme Peninsula” 01 September 2016-31 August 2019, Director: Prof. Dr. Elif Koparal (Mimar Sinan
Fine Arts University); Co-director: Prof. Dr. Sam Turner (Newcastle University, UK).
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an olive tree with an average circumference of 150 cm is 80 years old. The growth units can be

calculated by dividing the trees” circumference by age.

Abbreviations: circumference = C; growth unit = GU.
GU = C + age

GU59 = 125 cm + 59 years = 2.1186 cm/age

GU80 = 150 cm + 80 years = 1.8750 cm/age

In an olive tree, as the circumference (C) increases, the growth unit (GU) decreases. To calculate
the growth unit rate (GUR) for the two trees with a twenty-five-centimeter growth rate, we

divide the growth unit of the older tree by the growth unit of the younger tree.

Results:
GUR1 = GU80 = GU59
=1.8750 + 2.1186 = 0.88502.

For ancient trees of indeterminate age and circumference, it is prudent to assume a growth unit

rate (GUR) of 0.99999.

Example:

Consider the growth units (GU) of two olive trees of substantial age and circumference as fol-

lows:

Circumference + age = 0.20000 GU
Circumference + age = 0.19999 GU
GURx =0.19999 + 0.20000 = 0.9999

Alternatively:

Consider the growth units (GU) of two olive trees of substantial age and circumference as fol-

lows:

Circumference + age = 0.1 GU
Circumference + age = 0.09999 GU
GURx = 0.09999 = 0.1 = 0.99999.

Consider a scenario in which an olive tree exhibits growth 74 times in intervals of 25 cm.
Multiplying these 25 cm periodic growths by 74 yields the total growth. This factor of 74 can
be adjusted as necessary. Ultimately, the discrepancy between the resulting graph lines will be

minimal.
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Commencing with the sum of consecutive numbers:
n(n+l) + 2 =74 (74+1) + 2 = 2775
By subtracting the differences in the decrease in the growth unit we obtained (the decrease in

the growth unit we assumed to be 0.99999 for trees with large age and circumference from the

decrease in the growth unit we obtained from trees with a circumference of 150 cm and 125 cm):
GURt = GURx - GURI1
0.99999 - 0.88502 = 0.11497 GUR«.

The GURt we obtained is the sum of the decreasing growth unit rates as the tree’s circumference

increases.

The minimum decrease in the growth unit can be determined by dividing the obtained GURt

by the consecutive sum of 74 increments of the periodic growth of 25 cm by 74 times.
0.11497 + 2775 = 0.00004143 difference in growth unit rates (GURd)

The difference between the GUR of 125 cm and 150 cm circumference growth was calculated
as 0.88502. Given that the difference in the reduction of the growth unit is greater for young

trees, the minimum reduction (0.00004143) is multiplied by 73.
0.00004143 x 73 = 0.003024 This result represents the difference in the growth unit (GUR175)

of a tree with a circumference of 175 cm.

We subsequently add this figure to 0.88502 (GUR1).

GUR(175) = 0.88502 + 0.003024 = 0.888044

When this value is multiplied by 1.8750 GU, which is derived from dividing the tree circum-

ference of 150 cm by 80 years, we obtain the GU175 necessary for determining the age of a tree

with a circumference of 175 cm.

GU150 x GUR(175) = GU175

1.8750 x 0.888044 = 1.66508 GU175

175 cm tree circumference divided by the obtained unit:
175 = 1.6651 = 105.09 - 105 years old.

Replicate the aforementioned procedure

0.00004143 x 72 = 0.0032983 + 0.888044 = 0.891027
0.891027 x 1.66508 = 1.4836

200 + 1.4836 = 135 years,

0.00004143 x 71 =

0.00004143 x 1 = identical operations are performed.
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When constructing the graph functions in the table (Table 1), we commence with the known
circumference units of 125 cm and 150 cm. We plot the function lines per the tree in Kamanli,
Urla, Izmir, which has a circumference of 950 cm and an estimated age of 2300 +700 years.
The circumference (cm) is based on the units obtained at the points where the graph function
lines intersect (these units were established using 74 increments, which can be adjusted; this
modification slightly alters the position of the graph lines) to approximate the average age of

the trees (Figure 5).

Table 1. Identifying units to calculate the age of a tree with its circumference.
Arrows show that the results are multiplied by the preceding unit to determine
the subsequent unit. Circumference measurements and the units obtained are recorded
on the chart (Figures 3 and 4) in 25 cm increments.

2.1186
0.00004143 * 73 = 0.003024 + 0.885020 = 0-888044 * 1.8750 = 1.66508-__ 1.8750
0.00004143 * 72 = 0.002983 + 0.888044 = 0891027 * 1.66508 = 1.48363_ 1:6651
0.00004143 * 71 = 0.002941 + 0.894027 = 0.893968 * 148363 = 1.32631 | T:4836
0.00004143 * 70 = 0.002900 + 0.893968 = 0.896868 * 1.32631 = 1.18952 | 1.3263
0.00004143 * 69 = 0.002858 + 0.896868 = 0.899726 * 1.18952 = 1.07024 | 1.1895
0.00004143 * 68 = 0.002817 + 0.899726 = 0.902543 * 1.07024 = 0.96593 | 1.0702
0.00004143 * 67 = 0.002775 + 0.902543 = 0.905318 * 0.96593 = 0.87447 | 0.9659

NN RN

71 1 0.00004143 * 08 = 0.000331 + 0.995400 = 0.995731 * 0.09445 = 0.09404 0.0945
72 0.00004143 * 07 = 0.000290 + 0.995731 = 0.996021 * 0.09404 = 0.09366 0.0940
73 1 0.00004143 * 06 = 0.000248 + 0.996021 = 0.996269 * 0.09366 = 0.09331 0.0937
74 0.00004143 * 05 = 0.000207 + 0.996269 = 0.996476 * 0.09331 = 0.09298 0.0930
75 0.00004143 * 04 = 0.000165 + 0.996476 = 0.996641 * 0.09298 = 0.09266 0.0927

Calculating the Average Age of an Olive Tree with Its Area

In addition to the olive trees used for circumference calculation, specimens from the Yuvarlak
area in the Kadiovacik village (Urla, Izmir) were employed to estimate the average age based on
the area they cover. According to local cultivators, olive trees with an average circumference of

88 cm are 32 years old, while those with an average circumference of 135 cm are 65 years old.

Trunk or neck measurements reveal that olive trees occupy an irregular area. The area is cal-
culated by obtaining measurements from the necks (1-3 cm above the ground) of olive trees.
These measurements are taken on a surface parallel to the ground on flat terrain and perpendic-

ular to gravity on sloping terrain.
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Olive trees with identical circumferences but with circular or elliptical necks exhibit slight dif-
ferences in the area they occupy. Consequently, the area they occupy is approximated as a circle

for calculation purposes.

Proceeding with the calculation:

Abbreviations:

AAG (annual area growth);

AAGD (annual area growth difference);

AAGDd (annual area growth difference decrease);
AAGR (annual area growth rates);

AAGRp (percentage of annual area growth rates);

AAGRpd (percentage of decrease in annual area growth rates).

First stage:

The difference in annual area growth for an olive tree with a circumference of 88 cm at age 32

to have a circumference of 135 cm at age 65:
AAG135 - AAG88 = AAGD (135-88)
22.3103 - 19.2577 = 3.0526 cm?®

Difference of circumference measurements:

135-88 =47 cm

Derived from the sum of consecutive integers:

n(n+l) + 2 =47 x 48 + 2 = 1128.

AAGDd = AAGD + 1128

3.0526 + 1128 = 0.002706206 cm?

AAGD = AAGDd x 47

AAGD = 0.002706206 cm? x 47 = 0.127191667 cm?.
AAGS89 = AAG88 + AAGD89

=19.2577 cm? + 0.127191667 cm?

=19.38489167 cm?.

The subsequent AAG90 and other values are determined using the aforementioned method

(Table 2).
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Table 2. Calculation of annual area growth in olive trees between 32 and 88 years of age

using known age and circumference data (the colors show the difference in

25 cm. of growth).

AAG89=AAGS88+AAGD

Circumference | Differencein | AAGDd => Annual area growth

(cm) circumference | *47,46,...,1 relative to the circumference

88 19.2577 32

89 47 0.127191667 19.38489167

90 46 0.124485461 19.50937713

91...108 45...28

109 27 0.073067553 21.36042181

110 26 0.070361348 21.43078316

111 25 0.067655142 21.4984383

112 24 0.064948936 21.56338723

113 23 0.06224273 21.62562996

114 22 0.059536525 21.68516649

115...133 23...3

134 2 0.005412411 22.30759379

135 1 0.002706206 22.3103 88
Total = 3.0526

It was previously established that AAG88 = 19.2577 and AAG135 = 22.3103.

Upon consultation of Table 2, it was determined that AAG110 = 21.4308 and AAG113 =
21.6256.

Second stage:

Based on these results, we calculate the annual area growth rates corresponding to a circumfer-

ence increase of twenty-five centimeters.

AAGR(113,88) = (21.62563-19.2577) + 19.2577 = 0.122958609 (12.3%)
AAGR(135,110) = (22.3107-21.430783) + 21.430783 = 0.041039065 (4.1%)
The mean of these growth percentages

AAGRp = [AAGR(113,88) + AAGR(135,110)] + 2

=(0.122958609 + 0.041039065) + 2

=1.63998 + 2

=0.081998837.

This growth percentage is expected to decrease as the tree’s circumference and area increase.
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Consequently, we divide by 614 and subtract the resulting value from the growth percentage to

determine the subsequent growth percentage.

The following operations are performed in sequence:
AAGRpd = AAGRp + 61

=0.0811998837 + 61

AAGRpd = 0.001344243

AAGRp125 = AAGRp - AAGRpd
AAGRp125=0.0811998837 - 0.001344243 = 0.080655
Divide AAG125 by 100,

20.3227 = 100 = 0.203227

Multiply the result by AAGRp125.

AAGRdd125 = 0.203227 x 0.080655 = 0.016391

For a tree with a circumference of 125 cm, this calculation yields the decrease in the difference

of annual area growth rates.

Calculate the AAGD125-100 for trees with circumferences of 125 cm and 100 cm.
AAGD125-100 = AAG125 - AAG100 =

AAGD125-100 = 21.0737 - 20.3227 = 0.751

To determine AAGD125

Subtract AAGRdd125 from AAGD125-100.

0.751 -0.01691 = 0.734609

The calculation is similarly performed for a circumference of 150 cm.

For AAG150, the sum of AAG125 and AAGD125 is computed.

The result yields AAG150 = 21.0737 + 0.734609 = 21.8083.

The tree’s age is estimated by dividing the area of the tree by the annual growth area.

Tree area / annual growth area = Age

4 In the olive tree age determination table, the 25 ¢cm increments of the circumference will be multiplied 61
times. This number can be increased if necessary.
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Table 3. Calculating the mean age of olive trees by area calculation.

= T

g

¥ . ;

g g zE g

& = v 5 3

g S 3 % 1]

= -~ o

& & g 7 &

5 S = i> 3

100 |0.001344243 20.3277

125 0.080654594 |0.203227 0.016391191 | 21.0737 0.751 0.734608809

150 0.079310351 10.210737 0.016713625 | 21.80830881 | 0.734608809 | 0.717895184 |82.0997 | 1790
175 0.077966107 |0.218083088 | 0.017003089 | 22.52620399 | 0.71789184 |0.700892094 | 108.187 | 2437
200 0.076621864 |0.225262204 | 0.017259997 | 23.22709609 | 0.700892094 | 0.683632097 | 137.034 | 3183

These operations are performed for periodic circumference increments of 25 cm (Table 3).

A comparative analysis of age calculations based on both circumference and area is shown in

Figure 6.

Conclusion

Previous studies pointed out the limitations of using annual growth rings and radiocarbon
dating to determine the age of olive trees. To overcome these challenges, we developed a math-
ematical model based on dendrometric variables, providing a more practical and less invasive
method for measuring tree age. This method aims to estimate an average age range rather than
detecting the precise age of olive trees. It is designed to help identify specimens that could be
prioritized for research on genetic resources, cultural heritage conservation, and archaeological

studies.

The mathematical model we created for estimating the age of olive trees does not consider
tree-specific variables such as pruning, irrigation, and fertilization, nor does it consider the im-
pact of regional or global factors such as wars, droughts, or volcanic eruptions. As a result, the

model necessitates the use of wide age ranges.

This model can be utilized to estimate the age of monumental trees based on trees of known age
in a specific region. However, for this model to be applicable in different geographical areas, it

requires knowledge of the exact age of some trees within that region.

The accuracy of this model can only be validated through additional sampling, and it can be
refined through further calculations. As soil analysis and similar technological advancements
are integrated into scientific studies, we anticipate gaining more precise results in tree age esti-

mation, thereby enhancing the opportunities to evaluate the accuracy of this model.
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Figure 2.
The olive tree in
Kamanli-Urla

(photo by Ali Ertan Iplikgi).
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Amac¢ & Kapsam

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 calismaktadir. Bilimsel analizlerden elde edilen sonuglarin arkeolojik
baglam ile birlikte ele alinmasi, arkeolojik materyallerin, yerlesmelerin ve ¢evrenin

yorumlanmasinda yeni bakis agilari dogurmaktadir.

Tiirkiye'de de doga bilimleriyle is birligi icindeki ¢aligmalarin oldugu kazi ve arasurma
projelerinin sayisi her gecen giin artmakta, yeni uzmanlar yetismektedir. Bu nedenle
Arkeoloji Bilimleri Dergisi (ABD), Turkiye'de arkeolojinin bu yeni ivmenin bir parcasi
olmasina ve arkeoloji igindeki arkeobotanik, arkeozooloji, alet teknolojileri, tarihlendir-
me, mikromorfoloji, biyoarkeoloji, jeokimyasal ve spektroskopik analizler, Cografi Bilgi
Sistemleri, iklim ve ¢evre modellemeleri gibi uzmanlik alanlarinin gesitlenerek yaygin-
lagmasina katk: saglamay1 amaglamaktadir. Derginin ana ¢izgisi arkeolojik yorumlama-
ya katki saglayan yeni anlayislara, disiplinlerarasi yaklagimlara, yeni metot ve kuram
onerilerine, analiz sonuglarina dncelik vermek olarak planlanmigstir. Kazi raporlarina,
tasnif ve tanima dayali ¢alismalara, buluntu kataloglari ve 6zgiin olmayan derleme yazi-

larina oncelik verilmeyecektir.

Arkeoloji Bilimleri Dergisi agik erisimli, uluslararasi hakemli bir dergidir. Aragtirma ve
yayin etigine uygun bulunan makaleler ¢ift tarafli kor hakem degerlendirme siirecinden
gectikten sonra yayinlanir. Dergi, Ege Yayinlari tarafindan ¢evrimici olarak yayinlan-

maktadir.

www.arkeolojibilimleridergisi.org
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Aims & Scope

Archaeology is being transformed by integrating innovative methodologies and
scientific analyses into archaeological research. With 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, scientific analyses can provide novel insights and new interpretive perspectives

to study archaeological materials, settlements and landscapes.

In Tirkiye, the number ofinterdisciplinary excavation and research projectsincorporating
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,
archaeozoology, tool technologies, dating methods, micromorphology, bioarchaeology,
geochemical and spectroscopic analysis, Geographical Information Systems, and
climate and environmental modeling. The Turkish Journal of Archaeological Sciences
(TJAS) aims to situate Turkish archaeology within this new paradigm and to diversify
and disseminate scientific research in archaeology. New methods, analytical techniques
and interdisciplinary initiatives that contribute to archaeological interpretations and
theoretical perspectives fall within the scope of the journal. Excavation reports and
manuscripts focusing on the description, classification, and cataloging of finds do not

fall within the scope of the journal.

The Turkish Journal of Archaeological Sciences is an open access, international, double-
blind peer-reviewed yearly publication. Articles that comply with publication and
research ethics are published after the reviewing process. The journal is published online

by Ege Yayinlari in Tiirkiye.

www.arkeolojibilimleridergisi.org
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Makale Degerlendirme Politikasi
(Cift Tarafli Kor Hakemlik) ve

Yayin Siireci

Arkeoloji Bilimleri Dergisi, Tiirkge veya Ingilizce 6zgiin arastirma makaleleri yayimlamakradir.

1.

Daha 6nce yayimlanmamis veya bagka bir dergide degerlendirme siirecinde bulunmayan ve

tiim yazarlar tarafindan onaylanan makaleler degerlendirilmek tizere kabul edilir.

Gonderilen makaleler, 6n inceleme, intihal taramasi, hakem degerlendirmesi ve dil diizen-

lemesi agamalarindan gegirilir.

On inceleme asamasini gegemeyen makaleler, yazar(lar)a iade edilir ve aynit yayin done-
minde tekrar degerlendirmeye alinmaz. On incelemeyi gegen makaleler, en az iki hakemin

degerlendirdigi cift tarafli kor hakem siirecine tabi tutulur.

Intihal kontroliinden gegen makaleler, Editor tarafindan bilimsel igerik, yontem, ele alinan
konunun 6nemi ve derginin kapsamina uygunluk acisindan degerlendirilir. Editor, makale-

lerin 6n degerlendirmesini yapmak tizere editér yardimeilarina yonlendirir.

Editor yardimcilari, her bir makaleyi son génderim tarihinden 6nce inceleyerek Arkeoloji
Bilimleri Dergisi yayin ilkelerine uygunlugunu degerlendirir. Bu asamada intihal taramasi

yapilir ve dergi yazim kurallarina uygunluk kontrol edilir.

Editorler ve editér yardimeilari, makalenin etik standartlara, konuya uygunluga, metin
diizenine, dipnotlar ve kaynakcaya, gorsel kalitesine ve gerekli telif hakki izinlerine uyup
uymadigini degerlendirir. Bu kriterleri karsilayan makaleler, ¢ift tarafli kor hakemlik siireci

korunarak en az iki ulusal/uluslararasi hakeme gonderilir.

Derginin hakem degerlendirme siireci ve editoryal etik kurallari, degerlendirmelerin mil-
liyet, cinsiyet veya diger herhangi bir faktore dayali 6nyargilardan arindirilmig olmasini
saglar. Makaleler, doktora derecesine sahip ve giiglii bir aragtirma ge¢misi bulunan en az iki

uzman tarafindan degerlendirilir.
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10.

11.

12.

13.

14.

15.

Hakemler, makalenin yayinlanmaya uygunlugunu degerlendiren bir form doldurur ve
gerekli revizyonlara yonelik 6nerilerde bulunur. Hakemler makaleyi degisiklik yapmadan
kabul edebilir, kii¢iik degisikliklerle kabul edebilir, biiyiik degisiklikler ve yeniden gonde-
rim talep edebilir veya makaleyi reddedebilir. Her iki hakem de kiigiik degisiklikleri ka-
bul ederse ve revize edilen versiyon onaylanirsa makale kabul edilir. Biiytik degisiklikler
gerektiginde, makale Editorler tarafindan yeniden degerlendirilir ve gerekli diizeltmeler
yapildiktan sonra hakemlere geri gonderilebilir. Revizyonlar yeterli bulundugunda makale
yayimlanmak tizere kabul edilir. Eger bir hakem makaleyi reddeder veya biri olumlu, di-
geri olumsuz goriis bildirirse, makale ti¢linci bir hakeme gonderilir. Ancak iki hakemin
olumlu goriis bildirmesi durumunda, son yayin karart Editor Kurulu tarafindan verilir.
Editoryal kararlar nihaidir ve yalnizca istisnai durumlarda ilgili COPE yénergelerine gore

itiraz edilebilir.

Hakemlerden, degerlendirmelerinde nazik, saygili ve bilimsel bir dil kullanmalar1 beklenir.
Saldirgan, saygisiz veya kisisel yorumlardan kaginmalari gerekmektedir. Bilimsel olmayan
yorumlar tespit edildiginde, dergi yonetimi hakemden raporunu gozden gegirmesini ve dii-
zeltmesini talep eder. Hakemlerin degerlendirmelerini belirtilen siire iginde tamamlamasi

ve burada agiklanan etik sorumluluklara uymasi gerekmektedir.

Dil diizenlemesi tamamlandiktan sonra, kabul edilen makaleler ilgili dergi sayisinda tema-

tik veya kronolojik siraya gére diizenlenir.
Makalelerin mizanpaji, dergi tasarimina uygun olarak yapilir ve ardindan Editrler tarafin-
dan gozden gegirilir.

Makalelerin son PDF versiyonu, nihai kontrol ve onay i¢in yazarlara gonderilir. Yazarlar,
makalenin derginin etik standartlarina uygun oldugunu ve ¢alismalarinin tiim sorumlulu-

gunu kabul ettiklerini teyit etmelidir.

Hakemlerin talepleri dogrultusunda yazarlar tarafindan yapilan diizenlemeler incelendik-

ten sonra, nihai yayin karart Yayin Kurulu tarafindan verilir.

Yukarida belirtilen siiregler tamamlandiktan sonra ilgili dergi sayist son haline getirilir ve

makalelere DOI numaralar: atanir.

DOI numaralari atandiktan sonra baski siireci baglar ve yayin siireci tamamlanur.

Editor Sorumluluklar:

1.

Editor, makaleleri yalnizca bilimsel igerik temelinde degerlendirir; yazarlarin etnik kokenti,
cinsiyeti, cinsel yonelimi, milliyeti, dini inanglari veya siyasi goriisleri dikkate alinmaz.

Editor, gonderilen makalelerin tarafsiz bir sekilde cift tarafli kor hakem degerlendirmesine tabi
tutulmasini saglar ve yayinlanmadan 6nce gizliligi korur.
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3. Editor, hakemlere makalelerin gizli bilgi igerdigini ve degerlendirmenin ayricalikli bir etkilesim
oldugunu bildirir. Hakemler ve yayin kurulu itiyeleri, makaleleri tigiincii sahislarla tartisamaz.
Belirli durumlarda, Editor belirli bir noktay: netlestirmek amaciyla bir hakemin degerlendirme-
sini diger hakemlerle paylasabilir.

4. Editor, derginin icerigi ve genel kalitesinden sorumludur; gerektiginde diizeltme notu yayimla-
mak veya geri ¢ekme islemi yapmak editdriin sorumluluklar: arasindadir.

5. Editér, yazarlar, editorler ve hakemler arasinda ¢ikar catigmasina izin vermez. Hakem atama
konusunda tam yetkilidir ve makalelerin yayimlanmasina iligkin nihai karardan sorumludur.

Hakem Sorumluluklar:

1. Hakemler, arastirma, yazarlar ve/veya finansman saglayicilari ile herhangi bir ¢ikar ¢atigmasi
icinde olmamalidir. Degerlendirmeleri objektif olmalidir.

2. Hakemler, gonderilen makalelerle ilgili tiim bilgilerin gizli kalmasini saglamali ve telif hakk:
ihlali veya intihal tespit etmeleri durumunda Editore bildirmelidir.

3. Kendini makaleyi degerlendirmede yetersiz hisseden veya incelemeyi belirtilen siire icinde
tamamlayamayaca@i kanisina varan hakem, Editore haber vermeli ve degerlendirme siirecinden
cekilmelidir.

Yazar Sorumluluklar:

1. Yazar olarak belirtilen kisiler, makalenin kavramsallastirilmasi, tasarimi, veri toplama ve yo-
rumlama, veri analizi veya arastirma ve yazim siireglerine 6nemli katkida bulunmus olmalidir.
Tiim ortak yazarlar, makalenin son siiriimiinii onaylamali ve ieriginden esit derecede sorumlu
olmalidir.

2. Yazarlar, gorsellerin (fotograf veya sekiller) telif hakk: diizenlemelerine uygun olmasini saglamali
veya gerekli izinleri almalidir. Eger etik veya telif hakki ihlali tespit edilirse, dergi ilgili makaleyi
geri ¢ekme veya erisimini engelleme hakkini sakli tutar.

3. Yazarlar, dergi editorleri ile iletisim kurmaktan, diizeltmeleri yapmaktan, makaleyi belirtilen
sirede yeniden gondermekten ve etik ile telif hakk: kurallarina uygunlugu onaylamaktan
sorumludur. [lk gonderimden sonra yazar isim degisiklikleri dikkate alinmaz.

Diizeltme Siireci

Hakemler tarafindan revizyon talep edilmesi durumunda, ilgili raporlar yazara iletilir ve yazarin
en kisa siirede gerekli diizeltmeleri yapmasi beklenir. Yazar, yapug: diizeltmeleri isaretleyerek
gincellenmis makaleyi Editorlere sunmalidir.

Tiirkge Dil Diizenlemesi: Hakem siirecinden gegen Tiirkge makaleler, Tiirkge Dil Editorii tarafindan
incelenir ve gerekli goriildiigiinde yazardan tashih istenebilir.

Yabanci Dil Diizenlemesi: Hakem siirecinden gegen Ingilizce makaleler, Yabanct Dil Editorii
tarafindan gdzden gegirilir ve gerekli goriildiigiinde yazardan ek diizeltmeler yapmast istenebilir.
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Dizgi, Mizanpaj ve Son Okuma Siireci

Yayin Kurulu tarafindan yayimlanmasi onaylanan makaleler, nihai yayina hazirlanmak tizere dizgi
ve mizanpaj islemlerine tabi tutulur. Mizanpaj islemi tamamlandiktan sonra, yayinlanmadan nce
makaleler i¢in son okuma siireci gerceklestirilir.

DOI Atama

Dijital Nesne Tanimlayicisi (DOI), elektronik ortamda yayimlanan bir makalenin resmi ve orijinal
versiyonuna kalici bir baglanti saglayan benzersiz bir kimlik numarasidir. Arkeoloji Bilimleri Dergisi,
yayin siirecinin tamamlanmasinin ardindan kabul edilen tiim bilimsel makalelere DOI numarast
atayarak, makalenin dijital ortamda resmi kaydini giivence altina alir.
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Article Evaluation Policy (Double-Blind
Peer Review) and Publication Process

The Turkish Journal of Archaeological Sciences publishes original research articles in Turkish

or English.

1.

Manuscripts must be original, unpublished, and not under review elsewhere. All authors

must approve the submission.

Submitted manuscripts undergo preliminary review, plagiarism screening, peer review, and
language editing.
Manuscripts that do not pass the preliminary review are returned to the author(s) and

are not reconsidered within the same publication period. Those that pass proceed to the

double-blind peer review, evaluated by at least two reviewers.

The Editors evaluate manuscripts based on scientific content, methodology, significance,
and the journal scope. Manuscripts passing this stage are assigned to associate editors for

preliminary assessment.

Associate editors ensure manuscripts comply with journal principles, including plagiarism

screening and adherence to formatting guidelines.

Editors and associate editors verify compliance with ethical standards, subject relevance,
formatting, references, image quality, and copyright permissions. Approved manuscripts

are sent for double-blind peer review.

The journal’s peer review process maintains fairness and objectivity, free from biases based
on nationality, gender, or other factors. Reviewers must have a doctoral degree and a strong

research background.

The reviewers complete evaluation forms and provide recommendations: accept without
changes, accept with minor revisions, request major revisions and resubmission, or reject.

If both reviewers recommend minor revisions, and the revised version is approved, the
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10.

11.
12.

13.
14.
15.

manuscript is accepted. If major revisions are required, the manuscript may be reassessed
before final decision. If there is one positive and one negative review, a third reviewer is
consulted. The final decision rests with the Editors. Editorial decisions are final and can

only be appealed under COPE guidelines.

Reviewers must use respectful, professional, and scientific language. Disrespectful or
unscientific comments will prompt a revision request. Reviews must be completed within

the assigned timeframe.

After final editing, accepted manuscripts undergo thematic or chronological organization

before inclusion in the journal.
Typesetting is conducted according to journal layout guidelines.

The final PDF version is sent to the authors for review and approval. Authors must confirm
that the manuscript adheres to the journal’s ethical standards and accept full responsibility

for their work.
The Editorial Board makes the final publication decision after reviewing revisions.
Once this process is finalized, DOI numbers are assigned to the articles.

Following DOI assignment, the printing stage begins, completing the publication process.

Editor Responsibilities

1.

The Editor evaluates manuscripts based solely on scientific merit, without bias toward authors’
ethnicity, gender, nationality, or beliefs.

The Editor ensures a fair, confidential double-blind peer review process.

Manuscripts remain confidential before publication. Reviewers and editorial board members
must not discuss them with third parties. If necessary, reviewer evaluations may be shared
between reviewers by the Editor for clarification.

The Editor ensures journal quality, including corrections and retractions when necessary.

The Editor prevents conflicts of interest and has full authority in reviewer assignments and
publication decisions.

Reviewer Responsibilities

1.

Reviewers must disclose any conflicts of interest regarding the research, authors, or funding
sources. Reviews must be objective.

Reviewers must maintain confidentiality and report any copyright infringement or plagiarism
to the Editor.

Reviewers who feel unqualified to evaluate a manuscript or unable to complete their evaluation
on time should notify the Editor and withdraw.
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Author Responsibilities

1. All authors must have made significant contributions to the manuscript in terms of conceptu-
alization, design, data collection and interpretation, data analysis, or research and writing. All
co-authors must approve the final version and share responsibility for its content.

2. Authors must ensure that all images comply with copyright regulations or obtain necessary
permissions. The journal reserves the right to retract or restrict access to articles with unresolved
copyright or ethical issues. Any such actions will follow COPE guidelines.

3. The corresponding author is responsible for journal communication, revisions, post-publication
inquiries, and compliance with the journal’s ethical and copyright policies. Changes to
authorship after submission will not be considered.

Revision Process

If revisions are requested, the review reports are sent to the authors. The authors must make necessary
revisions promptly, highlighting them for clarity, and submit the updated manuscript to the Editors.

Turkish Language Editing: Turkish manuscripts passing peer review are reviewed by the Turkish
Language Editor, who may request corrections.

Foreign Language Editing: English manuscripts passing peer review are reviewed by the English
Language Editor, who may request corrections.

Typesetting, Layout, and Proofreading Process

Approved manuscripts undergo typesetting and layout formatting, followed by a final proofreading
before final publication.

DOI Assignment

Digital Object Identifier (DOI) is a unique identifier that provides a permanent link to the official
and original version of an electronically published article. The Turkish Journal of Archaeological
Sciences assigns DOI numbers to all accepted scientific articles at the end of the publication process,
ensuring the article’s official recording in the digital environment.
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Arkeoloji Bilimleri Dergisi Yayin Etigi
ve Yayin Politikasi

Yayin Etigi
Arkeoloji Bilimleri Dergisi, yiiriitiilen tiim siireglerde; Yazar, Hakem, Editér, Yayinci ve Okuyucu

sorumluluklari baglaminda yayin etigine iligkin uluslararas bir standart olarak kabul géren Committee

on Publication Ethics (COPE) politikalarini benimsemekte ve yonergelerini takip etmektedir.

Editorler igin: Editorler kurulunda yer alan aragtirmacilarin géndermis oldugu makalelerle ilgili
olarak makale hakem siirecindeyken makale sahibi editérlerin editor rolleri askiya alinir ve hakem

stirecini gormemeleri saglanir, boylece ¢ift tarafli kor hakemlik korunur.

Hakemler i¢in: Arkeoloji Bilimleri Dergisi, 6nyargisiz ve en iyi etik standartlara gore cift tarafli kor
hakem degerlendirmesi sistemi isletir ve COPE'nin Akran Hakemleri igin Etik Ilkelerinde belirtilen
akran hakemlerine yonelik kilavuzunu dikkate alir. Hakemlerin, incelemelerini kendilerine ayrilan
sire i¢inde tamamlamalar: beklenir. Hakemlerimizin gizliligine saygt duyuyor, yazarlarin ve hakem-
lerin de ayni gizlilige uymasini bekliyoruz. Hakemlerin 6nyargisiz ve saygili bir dil kullanarak rapor
vermeleri beklenir. Agresif dil veya yazarlar hakkinda kisisel goriisler iceren yorumlar dikkate alin-
maz. Bir hakem, génderiyi incelemeye baglamadan 6nce varsa konuya istinaden veya olast herhangi

bir ¢ikar catismasi hakkinda editérleri bilgilendirmelidir.

Yazarlar icin: Arkeoloji Bilimleri Dergisi, bilim diinyasina 6zgiin ¢alismalar sunmay1 amaglamak-
tadir. Makaleler 6zgiin bilimsel arastirma olmalidir. Dergiye ¢alismalarini génderen yazar(lar) soz
konusu yazinin daha once bagka bir yerde yayimlanmadigint ya da yayimlanmak tizere bir baska
yere gonderilmemis oldugunu kabul etmis sayilirlar. Yazarlar, aragtirma ve yayin etigine uyduklarini
kabul ederler. Yazar/lar etik izin gerektiren galismalar igin Etik Kurul Izni sunmalidir. Yazar/lar aras-
tirma siirecinde arastirmalart i¢in mali destek almuglarsa bu destegi makale metninde belirtmelidir.
Yayin sonrast hata tespit edilmesi durumunda yazar/lar, hatali makaleyi geri ¢ekmek ve diizeltmek-
le yiikiimliidiir. Dergi ilkelerine uymayan makaleler dergiye kabul edilmezler. On degerlendirme
ve intihal denetimini bagariyla gecen makaleler hakem degerlendirme siireci igin en az iki hakeme

gonderilir.
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Telif Hakk:

Arkeoloji Bilimleri Dergisi'nde yayimlanan tiim 6zgiin makaleler, Creative Commons Auf-Gayri
Ticari 4.0 International (CC BY-NC 4.0) lisansina tabidir. Bu lisans ile taraflar, Arkeoloji Bilimleri
Dergisi'nde yayimlanan tiim makaleleri ve gorselleri; atifta bulunarak dagtabilir, kopyalayabilir, tize-
rine ¢alisma yapabilir, yine sahibine atfta bulunarak tiirevi ¢alismalar yapabilir. Arkeoloji Bilimleri
Dergisi tarafindan yayinlanan makalelerin telif haklar1 CC BY-NC 4.0 lisansi kapsaminda yazarlara
aittir. Yayinlanan tiim telif haklar1 yazarin/yazarlarin sorumlulugundadir. Dergide yaymlamay1 ka-
bul ederek, yazarlar bu telif hakk: sartlarina uymay: da kabul ederler. Dergide yayimlanan eserlerin
sorumlulugu yazarlarina aittir. Yazarlarin yayimlanmis olan makalelerine ait PDF dosyalari, kendi
kurumsal arsivleri ile baska makale platformlarinda ve sosyal medya hesaplarinda a¢ik erisim politi-

kas1 geregi paylagilabilir. Arkeoloji Bilimleri Dergisi hi¢bir ¢ikar gozetmez.

Intihal

Arkeoloji Bilimleri Dergisi, intihal tespit yazilimi (i7henticate veya benzeri) kullanarak metinleri
kontrol etme hakkini sakli tutar. Intihal, baskalarina ait calismalarin (fikirlerin, verilerin, kelimele-
rin, goriintilerin vb. her tiirli medyatik formun) kaynak gostermeden veya gerekli oldugunda izin
veya onay alinmadan kullanilmasidir. Bu tanim cergevesinde yazar(lar)in gerekli referanslar veya
izinler olmadan kendi ¢alismalarint yeniden iiretmeleri, kendinden kendine intihali igerir. Intihal
materyali iceren gonderiler otomatik olarak reddedilecektir. Yayinlanmis ise yayinlandiktan sonra

dahi, ilgili eyleme karar verilerek COPE'nin Akran Hakemleri igin Etik Ilkelerine gore siirdiiriliir.

Makale Geri Cekme Politikasi

Biinyesinde 6zgiin makalelere yer veren Arkeoloji Bilimleri Dergisi yayin yonetimi, yayin politikast
geregi hentiz degerlendirme agamasinda veya dergide yayimlanmis bir makaleye dair etik olmayan bir
durum stiphesinin olusmasi veya telif hakk: ihlali halinde, s6z konusu ¢alisma hakkinda inceleme-
lerde bulunabilir. Yapilan incelemeler sonucunda bu amagla degerlendirilen makale icin COPE'nin

makale geri ¢ekme siiregleri uygulanir.

Eger dergi editorleriyle iletisime gegen ¢aligma sahibinin kendisinden heniiz yayimlanmug, hakem
stirecinden gecerek kabul edilmis ya da degerlendirme asamasindaki ¢alismalariyla ilgili bir geri ¢ek-
me talebi gelirse Arkeoloji Bilimleri Dergisi Yayin Kurulu bunu ivedilikle isleme alir. Bu islemin
yapilabilmesi icin yazar(lar)in geri ¢ekme isteklerini kaleme aldiklari bir belge hazirlayip her bir
yazarin islak imzasiyla imzalayarak Arkeoloji Bilimleri Dergisi e-posta adresine (editor@arkeoloji-
bilimleridergisi.org) iletmesi gereklidir. Bu siire¢ COPE'nin Akran Hakemleri igin Etik Ilkelerine
gore siirdiiriiliir. Arkeoloji Bilimleri Dergisi Yayin Kurulu, bagvuruyu inceleyip karar vermeden 6nce
yazarlarin ¢alismasini bagka bir dergiye yayinlanmak tizere gondermesini katiyetle etik bir davranis

olarak kabul gormez.
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Finansman

Yayinda sunulan ¢alismanin tamamlanmasi i¢in alinan fon ve benzeri arastirma destegi, uygun ol-
dugunda hibe numaralari ve/veya bilimsel proje numaralari da dahil olmak iizere beyan edilmelidir.
Arkeoloji Bilimleri Dergisi'nde uygulanan yayin siirecleri, bilginin tarafsiz ve saygin bir sekilde geli-
simine ve dagiimina temel olusturmaktadir. Hakemli ¢alismalar bilimsel yontemi somutlastiran ve
destekleyen calismalardir. Bu noktada siirecin biitiin paydaslarinin—yazarlar, okuyucular ve aras-
tirmacilar, yayinci, hakemler ve editdrler—etik ilkelere yonelik standartlara uymasi 6nem tagimak-
tadir. Makalelerde cinsiyetci, 1rk¢1 veya kiiltiirel ayrim yapmayan, kapsayict bir dil kullanmalidir
(“insanoglu” yerine “insan”; “bilim adami” yerine “bilim insani” gibi). Arkeoloji Bilimleri Dergisi
yayn etigi kapsaminda tiim paydaglarin bu etik sorumluluklari tasimasini beklenmektedir. Burada
belirtilen etik gorev ve sorumluluklar, Committee on Publication Ethics (COPE) tarafindan agik
erisimli olarak yayinlanan rehberler ve politikalar dikkate alinarak hazirlanmigtir. Bkz.: COPE s
Akis Diyagramlari.

Kisisel Verilerin Korunmasi

Arkeoloji Bilimleri Dergisi'nde degerlendirilen ¢alismalarda gergek kisilere ait kisisel veriler Kisisel
Verilerin Korunmast Hakkinda Kanun kapsaminda koruma altindadir. Yazara ait higbir bilgi tiglincii

kisi ve kurumlarla paylasilmaz.
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Turkish Journal of Archaeological

Sciences Publication Ethics and Policies

Publication Ethics

The Turkish Journal of Archaeological Sciences adheres to the ethical standards set by the Committee
on Publication Ethics (COPE), ensuring integrity in all aspects of the publication process for authors,
reviewers, editors, publishers, and readers. The journal follows COPE guidelines to uphold ethical

publishing practices.

For Editors: If a member of the editorial board submits an article to the journal, their editorial role
is suspended during the peer review process to prevent any access to or influence over the review.

This measure safeguards the integrity of the double-blind peer review system.

For Reviewers: The Turkish Journal of Archaeological Sciences employs an unbiased and ethical
double-blind peer review system in accordance with COPE’s Ethical Guidelines for Peer Reviewers.
Reviewers are expected to complete their assessments within the assigned timeframe. The journal
maintains the confidentiality of reviewers and expects both authors and reviewers to do the same.
Reviewers must provide objective cand respectful evaluations. Comments containing aggressive
language or personal opinions about the authors will not be considered. Before commencing a

review, reviewers must disclose any potential conflicts of interest to the editors.

For Authors: The Turkish Journal of Archaeological Sciences aims to contribute original research to
the scientific community. Submitted manuscripts must be original and based on scientific research.
By submitting a manuscript to the journal, authors confirm that the work has not been published
elsewhere and is not under consideration for publication in another journal. Authors must comply
with research and publication ethics. If the research requires ethical approval, authors must provide
an Ethics Committee Approval. If financial support was received for the research, authors must
declare this in the manuscript. Authors are responsible for correcting any errors discovered post-
publication. Manuscripts that do not adhere to the journal’s ethical principles will be rejected.
Following a preliminary evaluation and plagiarism check, manuscripts undergo peer review by at

least two independent reviewers.

| 165 |



Copyright Policy

All original articles published in the Turkish Journal of Archaeological Sciences are licensed under
a Creative Commons Attribution-Non-commercial 4.0 International (CC BY-NC 4.0) license. This
permits the distribution, reproduction, and modification of articles and visuals, provided proper
attribution is given to the original source. Copyright remains with the authors under the CC BY-NC
4.0 license. Authors may share PDF versions of their published articles in institutional repositories,
academic platforms, and social media, per the journal’s open-access policy. The Turkish Journal of

Archaeological Sciences does not derive financial benefits from published works.

Plagiarism Policy

The Turkish Journal of Archaeological Sciences reserves the right to check submitted manuscripts
using plagiarism detection software (i 7henticate or similar). Plagiarism includes the use of another’s
work—whether ideas, data, text, images, or other media—without proper citation or required
permission. This also applies to self-plagiarism, where authors reuse their own previously published
material without appropriate citation. Manuscripts found to contain plagiarism will be rejected. If
plagiarism is identified post-publication, corrective measures will be taken under COPE’s Ethical

Guidelines for Peer Reviewers.

Article Retraction Policy

The Turkish Journal of Archaeological Sciences is committed to academic integrity and will inves-
tigate ethical concerns regarding submitted or published articles. If ethical violations or copyright
infringements are suspected, the journal will initiate a review process and follow COPE’s retraction

procedures as necessary.

If an author wishes to withdraw their manuscript after submission, acceptance, or publication, the
Editorial Board will process the request promptly. Authors must submit a signed withdrawal request,
endorsed by all co-authors, to the journal’s official email address (editor@arkeolojibilimleridergisi.
org). Manuscripts must not be submitted to another journal before receiving formal withdrawal

confirmation, as this is considered unethical.

Funding Disclosure

If the research was supported by a grant or other financial resources, authors must disclose this in the
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* Kisisel iletisimler ve yayimlanmamus ¢alismalar yalnizca metin i¢inde belirtilmelidir ve kaynakea-
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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/
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Akkermans, P. M. M. G., & Schwartz, G. M. (Eds.). (2003). The archaeology of Syria: From complex
hunter-gatherers to early urban societies (c. 16,000-300 BC). Cambridge University Press.

Esin, U. (1995). Asikli Hoytik ve radyo-aktif karbon 6l¢timleri. Icinde A. Erkanal, H. Erkanal,
H. Hiiryilmaz, & A. T. Okse (Eds.), . Metin Akyurt - Babattin Devam an: kitabs. Eski Yakin Dogu
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Ozkaya, V., & San, O. (2007). Kértik Tepe: Initial observations on cultural context based on
findings. In M. Ozdogan & N. Basgelen (Eds.), 7he Neolithic period in Turkey: New excavations and
findings (pp. 21-36). Archacology and Art Publications.

Metin ici atif: (Esin, 1995; Akkermans & Schwartz, 2003; Ozkaya & San, 2007)

Ceviri kitab:
Foucault, M. ([1954]1992). Deliligin tarihi. (M. A. Kiligbay, Cev.). Imge Kitapevi.
Metin ici atif: (Foucault, 1992)

Yiiksek lisans & Doktora tezi

Kayacan, N. (2015). Anadoluda Neolitik Dénem'de bask: teknigi ile tas yongalama: Uygulama,
dagilim ve kiiltiirel farkliliklar [Yayimlanmamis Doktora Tezi]. Istanbul Universitesi.

Metin igi atf: (Kayacan, 2015)
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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 via wetransfer 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 e Title
and contact details of each author under the e Abstract (in English and Turkish)
main title of the manuscript) e Keywords

 Affiliation (where applicable) o Text

¢ E-mail address e References

e ORCIDID R

Figures (when applicable)
* Tables (when applicable)
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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-Kiitahya.
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Abbreviations

Commonly used abbreviations:

Approximately: approx. Figure: Fig.
Confer: cf. Id est: i.e.
Circa: ca. Exemplz’ 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 must include a reference list titled “References,” containing only works cited in the text,

formatted according to APA 7. Ensure that every in-text citation has a corresponding entry in the

reference list.

https://apastyle.apa.org/style-grammar-guidelines/references/examples

Direct Citation: Example: “As Esin (1995) stated...”
Parenthetical Citation: Example: “The analysis results indicate... (Esin, 1995).”

Multiple Citation in One Parenthesis: Arrange by publication year and separate with semicolons.
Example: “(Dingol & Kantman, 1969; Esin, 1995; Ozbal et al., 2004).”

Publications by the Same Author in Different Years: List the author once and separate
publication years with commas. Example: “(Peterson, 2002, 2010).”

Multiple Publications by the Same Author in the Same Year: Add letters alphabetically to the
publication year (e.g., “a,” “b”). Example: “(Peterson, 2010a, 2010b).”

Single and Multiple Authors: List single-author works before multi-author works. For works by
the same first author with different co-authors, arrange alphabetically by the second author’s last
name. Example: “(Esin, 1995; Esin & Ozbal, 1998).”

Reference List Formatting: References should be arranged alphabetically by the last name of the
first author, following these rules:

1) Single-author publications: Order by the author’s last name, then by publication year (earliest
to latest).

2) Two-author publications: Order by the first author’s last name, then by the second author’s
last name, and finally by publication year.

3) Publications with three or more authors: Order by the first author’s last name, then by
publication year (earliest to latest), regardless of additional authors.

Include all publications cited in the text under the “References” heading.

Always include DOI for journal articles in your reference list, if available. (e.g. “https://doi.
org/abc”).

Personal communications and unpublished works should only be mentioned in the text.
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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

Hansen, S., Mirtskhulava, G., & Bastert-Lamprichs, K. (2007). Aruchlo: A Neolithic settlement
mound in the Caucasus. Neo-Lithics, 1, 13—19.

Pearson, J., & Meskell, L. (2015). Isotopes and images: Fleshing out bodies at Catalhdytik. Journal
of Archaeological Method and Theory, 22, 461-482. https://doi.org/10.1007/s10816-013-9184-5

In-text citation: (Hansen et al., 2007; Pearson & Meskell, 2015; Bickle, 2020). If page numbers are
required: (Hansel et al., 2007, 16; Pearson & Meskell, 2015, 475; Bickle, 2020, 210-212).

Book / eBook
Dingol, A. M., & Kantman, S. (1969). Analitik arkeoloji: Denemeler. Edebiyat Fakiiltesi Basimevi.
Peterson, J. (2002). Sexual revolutions: Gender and labor at the dawn of agriculture. AltaMira Press.

In-text citation: (Dincol & Kantman, 1969; Peterson, 2002).

Edited book & Book chapter

Akkermans, P. M. M. G., & Schwartz, G. M. (Eds.). (2003). The archaeology of Syria: From complex
hunter-gatherers to early urban societies (c. 16,000-300 BC). Cambridge University Press.

Esin, U. (1995). Asikli Hoyiitk ve radyo-aktif karbon 6lgiimleri. Icinde A. Erkanal, H. Erkanal,
H. Hiiryillmaz, & A. T. Okse (Eds.), L. Metin Akyurt - Babattin Devam ani kitabi. Eski Yakin Dogu
kiiltiirleri dizerine incelemeler (ss. 135—146). Arkeoloji ve Sanat Yayinlari.

Ozkaya, V., & San, O. (2007). Kortik Tepe: Initial observations on cultural context based on
findings. In M. Ozdogan & N. Basgelen (Eds.), The Neolithic period in Turkey: New excavations
and findings (pp. 21-36). Archaeology and Art Publications.

In-text citation: (Esin, 1995; Akkermans & Schwartz, 2003; Ozkaya & San, 2007)

Translated book

Foucault, M. ([1954]2011). Madness: The invention of an idea. (A. Sheridan, Trans.). Harper
Perennial Modern Thought.

In-text citation: (Foucault, 2011)

Dissertation & Thesis

Mosek, E. (2017). Team flow: The missing piece in performance [Doctoral dissertation, Victoria
University]. Victoria University Research Repository.

In-text citation: (Mosek, 2017)
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