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ABSTRACT

This study addresses challenges in Ottoman archacology, where sites and materials are often neglected
due to the complex legacy of Ottoman heritage. The Ottoman Empire has left an lasting mark on the heri-
tage of three continents. Yet, in many of the successor states, Ottoman heritage is seen as problematic, which
has resulted in limited excavations and a sparse archaeological record for this period. In contrast, histori-
cal analyses of the Ottoman period provide significant insights into trade, economy, and global economic
trends. Nevertheless, archacology as a distinct discipline can reveal aspects otherwise inaccessible through
historical analysis alone and has the potential to both support and challenge historical narratives.

This research examines the use of network analysis to reconstruct trade networks. Network models are
constructed by using pottery from five cities: Belgrade, Sofia, and Varna in the Balkans and Mytilini and
Izmir in the Aegean. They represent regions closest to the imperial capital of Istanbul and thus central to the
Empire’s economy. These models are analyzed and compared with historical scenario on economic trends
and trade routes. The findings reveal that while both historical and archaeological data capture broad trade
patterns and shifts, archacology uniquely uncovers site-specific connections and fills gaps for periods that
lack historical records. It provides physical evidence for regional interactions undocumented in texts, which
allows for new analyses.

Limitations remain, however, since some trade relationships leave no material trace, and the roles of
middlemen are archacologically invisible. These gaps highlight the need for multidisciplinary approaches to
fully reconstruct trade networks. This research not only offers insights into Ottoman economic networks
but also into a broader methodological discourse in archaeology. It demonstrates how network analysis can
be employed effectively with limited archaeological data to uncover specifics not present in the historical
narratives. This approach offers future researchers a way to combine archacological evidence with historical
records, improving our understanding of less-studied periods.

Keywords: Ottoman archacology, Ottoman pottery, the Balkans, the Aegean, trade networks, network

analysis

Introduction

The Ottoman period remains relatively understudied in archacology, despite its proximity to
the present. While historical research has extensively examined its economic transformations and
political dimensions, the material culture of this era remains poorly understood. This paper aims to
fill this gap by exploring the economic life of the Ottoman Empire through its material culture. To
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achieve this, network models of both domestic and international Ottoman trade are developed, us-
ing pottery imports from five sites across the Balkans (Belgrade, Sofia, and Varna) and the Aegean
(Mytilini and Izmir) that date from the 15% to the 18" c.

This paper also addresses the challenges posed by the particularly limited and unreliable ar-
chaeological data available for this study. A key aim is to assess whether network analysis can help
overcome these limitations. The reconstructed trade networks are then analyzed and compared
with historical sources to identify differences between the archaeological and historical narratives.
The goal is to uncover the reasons behind these discrepancies and assess whether archaeological
data, even when limited, can provide insights that historical sources cannot.

From its foundation in the 14" c. to its dissolution in the early 20* c., the Ottoman Empire left
a lasting mark on the heritage of many modern states in the Mediterranean and the Balkans. Otto-
man heritage is often regarded as problematic, however, as the modern Balkan nations commonly
perceive it as colonial exploitation that led to a period of backwardness and economic decay in
the region (Inalcik 1996, 18; Todorova 1996, 62). For this reason, Ottoman archaeology remains
relatively underdeveloped, as sites from that period are rarely excavated and the material is often
neglected (Baram, Carroll 2000b, 5). This results in a sparse archacological record that restricts our
understanding of material culture in the period.

It is, however, important to properly investigate the material legacy of the Ottoman Empire,
since it is one of the most influential empires of the early modern period. The Ottomans were also
part of the global trade during that period, connecting Europe, Asia, and Africa. By studying their
trade characteristics, we can better understand how early global trade developed and changed. Ar-
chaeological research can not only provide new perspectives on the Ottoman period but can also
deepen our understanding of how empires functioned as political systems.

While the origins of Ottoman archacology can be dated back to the late 18" c., scholars during
that period predominantly emphasized on monumental structures such as mosques, marketplaces,
and public baths. It is only in recent decades that the focus has expanded to include non-elite ma-
terial culture (Vroom 2017; Vroom 2019). Some of the few recent large-scale studies on Ottoman
archacology especially relevant for this research are: Baram, Carroll 2000a; Biki¢ 2003; Georgopo-
ulou, Thanasakis 2019; and I'TaeTusos 2004a.

In contrast to the archaeological work, historical analyses provide significant insights into Ot-
toman period trade, economy, and global economic trends. Some of the most influential historical
analyses of the Ottoman Empire are: Brown 1996; Faroghi 1984; Inalcik 1997; Inalcik, Quataert
1994; Stoianovich 1960. Historical sources cannot always be taken at face value, however, as they
may disregard certain details or reflect subjective perspectives. This research aims to explore the
potential of archaeology to reveal specific details that could both support and challenge historical
narratives.

Methodology: Network modeling

The pottery data is analyzed using network modeling. In simple terms, a network model can be
described as simplified abstractions of real-world connections (Brughmans 2012, 645; Orton 1980,
45). These models allow researchers to focus on specific patterns or dynamics that would otherwise
be too complex to analyze. The network modeling approach is especially useful for tracing relations
in archaeology. For a detailed introduction of network methods in archaeology, see Brughmans,
Peeples 2023.

Network models are most commonly visualized as network graphs (fig. 1), where the entities
are represented as a set of nodes or vertices. In this research, the network includes five sites in the
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Network

Fig. 1. Example of a simple network with nodes and edges (after Brughmans, Peeples 2023, fig. 1.2)
O6p. 1. Mpumep Ha onpocmeHa Mpexa ¢ 8s3/1U U pvbose (no Brughmans, Peeples 2023, fig. 1.2)

Balkans and the Aegean—Belgrade, Sofia, Varna, Mytilini, and Izmir—as well as the pottery pro-
duction centers whose imports have been found in these cities. The five target sites were selected
on data availability and their location in regions closest to the imperial capital of Istanbul and thus
central to the Empire’s economy.

It is important to note that although Belgrade is treated in this research as part of the Ottoman
trade network from the 16% to the 18 c., the city was not under continuous Ottoman control. The
Habsburgs captured it three times — from 1688 until 1690 AD, between 1717 and 1739 AD, and
again from 1789 to 1791 AD (Biki¢ 2003, 10). Despite these interruptions, Belgrade is included in
the study because of its relevance in illustrating shifts in governance and cultural influence. The city
was under Ottoman rule for along time prior to the Habsburg conquests, and thus it can be placed
within the broader scope of this research despite its complex political history.

The nodes in the network models are connected by edges, represented as lines, which indicate
relationships between the entities. In this case, the edges reflect the movement of imported pottery,
pointing to a connection between the production center and the site where it was found. It should
be noted that while all archacological data is inherently biased and subject to uncertainty, the data
used in this research is known to be an especially incomplete representation of the ceramic land-
scape at these sites during the Ottoman period, due to limited access to much of the material.

One of the main goals of this research is to test the effectiveness of network methods in ad-
dressing the challenges posed by incomplete and inconsistent archacological data. In contexts like
ceramic assemblages, where data is often fragmentary or non-representative, network analysis offers
a shift in focus. Instead of relying on unreliable quantities, it emphasizes patterns of relationships
between sites. This approach does not depend on precise counts. By using these methods, even
limited data can reveal meaningful connections and broader patterns of interaction, not visible
through traditional quantitative analyses (see Brughmans, Peeples 2023, Chapter 5: Quantifying
Uncertainty in Archaeological Networks).

To further assess the usefulness of these models, the reconstructed trade networks are analyzed
independently of the historical narrative. This approach helps avoid fitting the archaeological find-
ings into a pre-determined framework. The results are then compared with historical sources to
identify similarities and differences between the two narratives and to explore the reasons behind
these discrepancies.
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Data collection

The data collected for this research is mainly based on sources that were publicly available
and suitable for a broad analysis of Balkan Ottoman-period pottery (Table 1). For the sites So-
fia, Belgrade, Varna, and Izmir, pottery data was collected based on available published materials
that entail quantitative information on Ottoman pottery. The number of pottery vessels recorded
in these publications was entered into a database. The types of ceramics included are tableware,
kitchenware, and various household ceramic objects such as candlesticks, basins, lamps, etc. Pottery
vessels without a clear origin were disregarded.

A large amount of unpublished material, as well as published work with limited access, is
known to exist. If incorporated into the network, this material has the potential to influence anal-
yses considerably. For this reason, the dataset is considered incomplete and potentially unreliable.
This does not compromise the analyses presented, though, as the main focus of the research is the
connection between the sites, not ceramic quantities.

Site Total Imports
Belgrade 43

Sofia 161

Varna 70

Mytilini 95

[zmir 1005

Table 1. Pottery imports by site in this research (Author: Ts. Kodzhabasheva)
Tabnuya 1. BHOCHA Kepamuka no obekmu om Hacmoawomo usciedsaHemo (Aemop: Lis. Kooxabawesa)

Belgrade

The publications used for gathering the imported wares found in Belgrade (fig. 2) all concern
pottery finds from the excavations at the Belgrade fortress — the former walled area of the estab-
lished medieval town (Biki¢ 2012; Popovi¢, Biki¢ 2004; Gaji¢-Kvascev et al. 2018; Zivkovié et al.
2017). Since the Ottoman layer at the site is from the 16™ to the 17* c., the majority of imported
wares that are included in the dataset are from that period as well. There is an overlap of the import-
ed pottery discussed in these publications, which has been taken into account.

Pottery imports in Belgrade

100%

80%
China

60% m [talian States

Central Europe
m Northwest Anatolia
16 17 18

century

40%

20%

% of total pottery imports

0%

Fig. 2. Proportion of imported pottery types in Belgrade by century (Author: Ts. Kodzhabasheva)
06p. 2. CoomHoweHue Mexdy munoseme 8HOCHA Kepamuka 8 benzpad no sexkose (Asmop: Ljs. Kodxabawesa)
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Four types of imported ware from 16™ — 18" c. Belgrade are included in the dataset. Iznik ware
(Zivkovié et al. 2017) and ‘Luxurious Turkish ware’ (Popovi¢, Biki¢ 2004, 182 — 184) are grouped
under the same production center of Northwest Anatolia. Haban ware (Biki¢ 2012; Gaji¢-Kvascev
etal. 2018; Popovi¢, Biki¢ 2004, 184) is generally associated with the region of the Czech Republic,
Slovakia, and Hungary (Biki¢ 2012, 207) and thus is referred to as originating from Central Eu-
rope. Finally, there is Italian maiolica and Chinese porcelain (Popovié, Biki¢ 2004, 185).

Sofia

The data collected for Sofia comes from various publications related to excavations in the his-
torical center of Sofia (fig. 3). The late professor Magdalina Stancheva did some of the earliest and
most extensive research on Ottoman material culture in Bulgaria. About thirty imported porce-
lain cups from Meissen, Thuringia, Vienna, and England are presented in the article by Stancheva
and Shalganova (Cramuesa, [Ilasranosa 1989). Further, Stancheva gives information about nine-
ty-seven Iznik and Kiitahya wares from Sofia (Cramuesa 1960), and about Italian maiolica as well
(Cranuena 1962).

More imported ceramics from Sofia are taken from the works of Guergana Guionova (Gu-
ionova 2005; Guionova 2015). These include imported ceramics coming from Spain, Southern
Hungary, Ephesus, the Levant, as well as Ottoman luxurious ware, Italian maiolica, and Chinese
porcelain. Some of the vessels presented by Guionova (Guionova 2015) are already discussed in
Stancheva’s publications, which have been taken into account when combining the data.

Pottery imports in Sofia

100% - ® Vienna
mEngland

—
I
80% German States
China
60% .
’ m[talian States
40% Southern Hungary
0
m Ephesus
20% B Valencia
Levant
0% B Northwest Anatolia
15 16 17

18

% of total pottery imports

century

Fig. 3. Proportion of imported pottery types in Sofia by century (Author: Ts. Kodzhabasheva)
0O6p. 3. CoomHoweHue mexdy munogeme 8HOCHa kepamuka 8 Cogus no sekose (Asmop: L|8. Kodxabawesa)

Varna

Several publications by the late professor Valentin Pletnyov were used for quantifying the data
for Ottoman Varna (fig. 4). The pottery data was gathered from multiple rescue excavations and digs
across Varna’s historical center (ITaetubos 2004a, 13). Pletnyov presents some of the finest exam-
ples of excavated Miletus ware and Iznik, Kiitahya, and Canakkale pottery from Varna (ITaetubos
2002; I'Taetasos 2002 — 2003). However, this represents only a small fraction of the large number
of excavated vessels. Similarly, in another work he presents selected examples of excavated Italian
maiolica and European and Chinese porcelain (ITaetasos 2005). Additional information on Ital-
ian maiolica can also be found (ITaetnbros 2004b). Unfortunately, the total number of excavated
imported pottery vessels is not available.
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Pottery imports in Varna
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Fig. 4. Proportion of imported pottery types in Varna by century (Author: Ts. Kodzhabasheva)
06p. 4. CoomHoweHue Mex0y munoseme 8HOCHA KepamuKa 88 BapHa no sekose (Asmop: L|s. Kooxabawesa)

Information on imported wares was also collected (ITaetupos 2004a). Although the book
mainly focuses on locally produced ceramics, it also includes information on Iznik, Kiitahya, and
Canakkale pottery. Additionally, there are three plates from Akgaalan, a site near Iznik, as well as

The data for this site is collected from the publication of Frangois and Ersoy (Francois, Ersoy
2011), which analyzes the material found at one 18" c. house in Izmir (fig. 5). This site has the
largest number of published pottery in comparison to all other sites that are included in this paper
(see Table 1). The domestic imports include vessels from the domestic centers of Didymoteicho,
Canakkale, and Kiitahya. For the sake of simplification, the gray ware imports identified as coming
from the domestic center of ‘Provinces arabes’ are instead recorded as coming from the Levant in
the final database. Several production centers of Italian imports are mentioned in the publication,
which are all noted as coming from the Italian states. There are also imports from France, Delft,

Pottery imports in Izmir (18 century)
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1.8%

2.3%  75%

10,0%

26,9%
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m Didymoteicho
Canakkale
Northwest Anatolia

u Levant

m Jtalian States

m France
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m England
German States

m China

Fig. 5. Proportion of imported pottery types in Izmir for the 18" c. (Author: Ts. Kodzhabasheva)
06p. 5. CoomHoweHue mex0y munoseme 8HOCHA kepamuka 8 Vamup npe3 XVl e. (Aemop: L{s. Kooxabawesa)
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Mytilini

The pottery data for Mytilini (fig. 6) was obtained from excavations by the University of Brit-
ish Columbia between 1983 and 1990 under Prof. Dr. Hector Williams. The excavation focused
on the most prominent sites in Mytilini, but all Ottoman period pottery comes from the castle —
Kastro (Williams 2009). The initial analysis of the medieval and post-medieval pottery fragments
was done in 2013 by Prof. Dr. Joanita Vroom and her team — Dr. Jose Carvajal Lopez, Elena Salinas,
Janine van Noorden, Emma Schaap, and Ischa Schepers. Further analysis was also conducted on the
recorded ceramics. The main sources used to identify the pottery sherds listed in the data sheet in-
clude: Atasoy, Raby 1989 — for Iznik ware; Charleston, Ayers 1971 - for European porcelain; and
Hayes 1992 and Vroom 2005 for various types.

Pottery imports in Mytilini

100%
—
80%
China
60% M Italian States
B [ evant
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0% German States
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15 16 17 18
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% of total pottery imports

Fig. 6. Proportion of imported pottery types in Mytilini by century (Author: Ts. Kodzhabasheva)
06p. 6. CoomHoweHue Mex0y munoseme 8HOCHA Kepamuka 8 MumusnuHu no sekose (Asmop: L{s. Kooxabawesa)

Pottery types
For the purposes of the analysis, the collected pottery data is divided into two main categories:
Ottoman production and Imported ware.

Ottoman production

Ottoman production is further classified into two groups — centralized production from
Northwest Anatolia, and Other Ottoman production centers. Pottery from Northwest Anatolia
includes Miletus ware (fig. 7) as well as pottery from Iznik (fig. 8), Kiitahya (fig. 9), and, in a few
examples, Akgaalan. This pottery was mass-produced, and its production was highly centralized
under Ottoman state control. It was mainly intended for the tables of the middle and upper classes.
From the 16® to the end of the 18" c., Iznik and Kiitahya became the most widely traded types of
glazed ceramics both within and beyond the Ottoman Empire. Their trade was tightly controlled
by the state through a system of concessions that were practically licenses sold to merchants to
allow them to deal in these wares. The sale of these concessions generated revenue for the state. To
maintain control over the flow of goods, the Ottoman authorities also imposed various restrictions,
bans, and sanctions (Vroom 2017, 907).

The pottery from other Ottoman production centers mainly include: Canakkale ware (fig. 10),
produced on the Dardanelles and exported especially in the 18% c.; pottery from Didymoteicho (fig.
11) - central Thrace, where pottery production spiked between the 17 and the 19 c. (see Liaros
2018, 203); and some imports from the Levant, Ephesus (fig. 12), and Ottoman Hungary (fig. 13).
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Fig. 7. Miletus ceramics (14" - 15" c.) found in Sofia (after Guionova 2015, fig. 1.11, 13)
06p. 7. Kepamuka om Munem (XIV - XV 8.), omxkpuma e Cogpus (no Guionova 2015, fig. 1.11, 13)

e T S e
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Fig. 8. Iznik pottery (16" — 17 c.) found at the Belgrade fortress (after Zivkovi¢ et al. 2017, fig. 3 - 4, fig. 6 - 7)
06p. 8. Kepamuka om W3nuk (XVI - XVIl 8.), omkpuma e benzpadckama kpenocm (no Zivkovié¢ et al. 2017, fig. 3 -4, fig. 6 - 7)
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Fig. 9. Kiitahya coffee cups (18 c.) found in Izmir (after Francois, Ersoy 2011, fig. 10; without scale)
06p. 9. Yawku 3a kacpe om Kromaxs (XVIll 8.), omkpumu & Y3mup (no Francois, Ersoy 2011, fig. 10; 6e3 mawa6)

Fig. 10. Example of a Canakkale dish (18" c.) found in Fig. 11. Example of a Didymoteicho dish (18" c.) found in
Izmir (after Francois, Ersoy 2011, fig. 9.8; without scale) Izmir (after Francois, Ersoy 2011, fig. 9.9; without scale)
06p. 10. Mpumep 3a yuHus om YaHakkane (XVIil 8.), O6p. 11. Mpumep 3a yuHus om Jumomucka (XVIll 8.),
omkpuma 8 Miamup (no Francois, Ersoy 2011, fig. 9.8; 6e3 omkpuma 8 ¥i3mup (no Francois, Ersoy 2011, fig. 9.9; 6e3
mawab) mawa6)

Fig. 12. Some imports from Ephesus
(15t - 16" c.) found in Sofia (after
Guionova 2015, fig. 3.1, without scale)

06p. 12. BHocHU co008e om Eghec
(XV - XVl s8.), omkpumu e Cogpus (no
Guionova 2015, fig. 3.1; 6e3 mawa6)
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Fig. 13. Gray metallic ware (16" — 17 c.) coming from Serbia and Hungary and found in Sofia (after Guionova 2015, fig. 4.2, 3)

06p. 13. Cusa memanusupara kepamuka (XVI - XVl 8.) om Copbus u YHeapus, omkpuma 8 Cogpus (no Guionova 2015,
fig. 4.2, 3)

Imported pottery

Porcelain from China started being produced as early as the 6 c. It was not until the 17 - 18
c., however, when porcelain specific for the European market started being produced in Jingdezhen
(fig. 14). This ware was considered highly luxurious and had a major influence on ceramic produc-
tion in every region it reached. The technique first spread to potters in Korea, Vietnam, and Japan
(Vainker 1991, 134). Local potters in Europe and the Middle East also started to imitate Chinese
porcelain. Although these attempts started carly, it wasn’t until the 18 c. that potters in England
and Germany were able to make porcelain close in quality to the Chinese original (Vainker 1991,

134).

Fig. 14. Chinese porcelain cups (17" - 18" ¢.) found in Sofia
(after Guionova 2015, fig. 5.11, 15)

06p. 14. Kumaticku nopyenaHosu yawku (XVII - XVl 8.),
omkpumu 8 Cogpus (no Guionova 2015, fig. 5.11, 15)

Fig. 15. A maiolica jug (16" - 17" ¢.) found in Varna (after
MnemHwbo8 2004b, 06p. 2; without scale)

O6p. 15. KaHa, mationuka (XVI - XVl 8.), omkpuma 8v8 BapHa
(no lMnemHvbos 2004b, 06p. 2; 6e3 mawad)
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Italian maiolica (fig. 15) is tin-glazed carthenware with a peak of production between 1420
and 1565 AD. Maiolica was widely exported all over Northwestern Europe, Italy and the Adriatic,
as well as the Balkans, the Aegean, and Western Anatolia, mostly during the 15% - 16% c. (Vroom
2005, 147). Maiolica was produced in nearly all Italian states.

The “secret” of hard-paste European porcelain (fig. 16) was discovered at the end of the 17% -
beginning of the 18® c. This marked the beginning of the first large-scale porcelain production out-
side Jingdezhen (Faj-Hallé et al. 1983, 12; Vainker 1991, 134). European porcelain centers include
Meissen, Thuringia, England, France, Delft, and Vienna. Other pottery imports present in the dataset
include Haban ware from Central Europe (fig. 17) and ceramics imported from Spain (fig. 18).

W2
=

\.

20 21
Fig. 16. Porcelain cups from Saxony (18" c.) found in Fig. 17. Blue and white Haban pottery (17" - 18" c.)
Izmir (after Francois, Ersoy 2011, fig. 10; without scale) found in Belgrade (after Biki¢ 2012, fig. 5)
06p. 16. MopuenaHosu yawku om CakcoHusa (XVIll 8.), 06p. 17. XabaHcka kepamuka 8 cuHbo u 6as10 (XVII -
omkpumu 8 ¥i3mup (no Francois, Ersoy 2011, fig. 10; 6e3 XVill 8.), omkpuma e benzpad (no Biki¢ 2012, fig. 5)
mawab)
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Fig. 18. Spanish pottery from Valencian workshops (14" - 16" c.) found in Sofia (after Guionova 2015, fig. 1.5, 7, 8)

0O6p. 18. icnaHcka kepamuka om amenuemama eve BaneHcus (XIV — XVI 8.), omkpuma e Cogpus (no Guionova 2015,
fig.1.5,7,8)
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Data preprocessing

In the final dataset, the collected pottery data is divided by find location, production center, and
production period. The networks are divided by century, from the 15 to the 18%, as a means of stan-
dardizing the data. Although this chronological division may oversimplify the dating of certain im-
ports for which more precise information is available, it is necessary to maintain consistency across
the dataset. A significant proportion of pottery finds are characterized by uncertain or wide-ranging
dating. Organizing the data by century provides the most detailed and consistent structure possible,
given these limitations. To tackle the issue of uncertain dating for some pottery, the aoristic sum
method is applied. This approach aims to distribute the uncertainty of an event (or artifact’s dating)
over the range in which it could have occurred (see Crema 2012; Fischer-Ausserer et al. 2004).

The aoristic analysis applied to this database is simple and straightforward due to many un-
known contextual details concerning the pottery. The method assumes an equal probability of a
sherd’s date across its uncertain range. For instance, two sherds dated between the 16* and 17* c.
would each carry a 0.5 probability for either century, resulting in an aoristic sum of 1 per century
(0.5 + 0.5). This approach is applied to all sherds in the dataset with uncertain dating. Since some
sites have significantly larger quantities of pottery than others (see Table 1), the data is further
normalized by converting absolute values into percentages of total imports per site. Normalizing
these amounts ensures a fairer comparison and prevents sites with larger assemblages from dispro-
portionately influencing the overall data (Carlson 2017, 126).

Before the data is analyzed with the network approach, it is further simplified for clearer visu-
alization and better interpretation. Since many imports originate from the same economic sphere
or geographical area, the pottery data is grouped into broader categories. These are usually produc-
tion centers that are geographically close and produce similar types of ceramics. In many cases, it is
not possible to link the pottery to a specific site (e.g. Iznik/Kiitahya).

Furthermore, separating unidentified Italian production centers, for example, from known
city-states could distort their apparent influence, especially since some unidentified centers may
overlap with known ones. Similarly, Miletus, Iznik, and Kiitahya wares were produced at multiple
sites in Northwest Anatolia, complicating the analysis. Grouping the production centers simplifies
the network and allows for a more accurate and meaningful representation. This grouping is visible

in Table 2.

Northwest Anatolia Italian States German States

Miletus [talian States ~ German States
Iznik South Italy Meissen
[znik/ Kiitahya Abisola Thuringia
Kiitahya Montelupo
Akgaalan Orvieto

Liguria

Florence

Tuscany

Faenza

Table 2. Groupings of pottery production centers in this article (Author: Ts. Kodzhabasheva)

Tabnuya 2. [pynupaHe Ha kepamuyHume npoussoocmaeHu yeHmpose, npedcmaseHu 8 cmnamusma (Aemop: Lie.
Kooxabawesa)
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Creating the networks

Although network models are commonly associated with network graphs, which is the most
common form of network visualization, these are not an essential component (Brughmans 2012,
628). Network methods mainly focus on calculating various statistics to measure different aspects
of the network structure, nodes, and edges. Visualization, however, remains important as it pro-
vides an initial impression of the network model’s key characteristics. It also helps place the model
in a more understandable context, making it less abstract and easier to understand.

This network has several important features, one of which is that it is a directed network.
This indicates a one-way interaction between the source nodes (the sites) and the target nodes
(production centers), as the edges connecting them have a fixed orientation. The edges have also
another important attribute — weight. The weight attribute is a numerical value that represents the
strength of the connection between two nodes. For this network, the weight is determined by the
proportion of a specific import type compared to all imported pottery at a site. It is represented by
the transparency (alpha value) of the edge lines. This value ranges from 0.3 to 1, where 0 indicates
full transparency and 1 represents a completely solid color. The weight is used only in visualization,
complimenting but not directly influencing the network analysis due to the inaccuracy of the data.

min-max
Algorithm Developed by | Description

values

It refers to how many edges are adjacent to a node. For
In-degree and

Out-degree 0-1 Freeman 1979
Centrality

directed networks, in-degree and out-degree centrality are
used to distinguish between incoming and outgoing
connections.

It ranks nodes based on the structure of their incoming
links. Highly influential nodes do not exert stronger
influence on their connected nodes. This is important, as
PageRank 0-1 Page et al. 1999 ) i i
prominent pottery production centers do not necessarily
make the sites they export to more influential within the

network.

It assigns two values to each node in the network: a fub

score and an authority score. The authority score is based
HITS 0-1 Kleinberg 1999

Algorithm on incoming links, while the hub score is determined by

outgoing links. Both values depend on the hub and authority
scores of a node’s neighbors.

It calculates the average degree of a node’s neighbors,
indicating how well-connected they are. For this directed
Average network, the focus is on the source nodes (predecessors)
Neighbor 0-(N-1) - that export to a given target node. A higher value suggests
Degree that the target node is well-integrated into the network,
which means that its suppliers (source nodes) are highly

interconnected.

Table 3. Algorithms used in the analysis of created networks and their descriptions (Author: Ts. Kodzhabasheva)

Tabnuya 3. Y3non3eaHu aneopummu 3d AHANU3A HA Cb30A0eHUME MpeXu U MAXHOMO oNUCaHuUe
(Asmop: L|8. Kooxabawesa)
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The pottery data and the code used for building the network are open-access and available
on GitHub (Repository: https://github.com/wkllc/archeo-geo-graph), with contributions from
Dimitar Dimitrov (https://github.com/dimitarcodes). This is carried out in accordance with the
FAIR principles (see Wilkinson et al. 2016), which aim to improve the accessibility, transparency
and reuse of data. Researchers can use this code to reproduce the network graphs and analyses and
to include additional sites and pottery.

Network analysis involves calculating various statistics to quantify its structure. The focus is on
understanding trade flow and the strength of connections between sites by identifying key nodes
and tightly connected groups. Changes in these relationships are then tracked over time. To do this,
arange of node-based metrics, such as centrality measures and average neighbor degree, are used to
assess the importance and connectivity of individual nodes. All algorithms discussed in Table 3 are
part of the NetworkX documentation (https://networkx.org/documentation). These algorithms
are based solely on the presence of connections between nodes and do not take into account the
quantity of ceramic imports.

Results

The presentation and interpretation of archaeological evidence is conducted independently
from the established historical periodization of the Ottoman period. For this reason, the analysis
is organized by century rather than following traditional historical divisions. The main aim is to
examine the results of the network analyses without the influence of pre-existing historical nar-
ratives. This approach is intended to prevent the archaeological evidence from being forced to fit
into existing historical frameworks. It should be noted, however, that some aspects of the analysis
are certainly limited by the availability of the data. Despite these limitations and by formulating ar-
chaeological interpretation separately and only afterwards comparing it with the historical context,
a more balanced and informative understanding of the data has been sought.

15* century

The network analysis of the 15 c. network (fig. 19) is summarized in Table 4 and Table 5. Sofia
stands out as the site receiving the largest variety of imports as it is ranked highest by all centrality
measures. Its last position in the Average Neighbor Degree ranking, highlights the site’s role as an
important trade hub, as it connects to ceramic production centers that are not well integrated into
the Ottoman international trade network, such as Ephesus and Valencia.

Domestic ceramic trade in the 15" c. Ottoman Empire is represented solely by the production
centers of Northwest Anatolia. These ceramics play a significant role in the overall trade during
that period since the source node is ranked first in connectivity (Table 5). What stands out is that
Sofia has the weakest connection with the domestic center of Northwest Anatolia when compared
to all other sites. This further supports the role of Sofia as a big trade hub that maintained its own
independent trade network.

International trade is very diverse; the Italian states are ranked second in connectivity as pro-
duction centers since they were key trade partners of the Ottomans. Varna’s strong connection with
the imperial heartland in Northwest Anatolia, and the site’s excessive trade with the Italians suggest
good integration into the Ottoman trade system and a lack of independent trade planning.

The least influential pottery production center is the Levant, which is placed last according to
the HITS algorithm. At the time of the 15® ¢., the Levant is not yet part of the Ottoman Empire, as
the Ottomans conquered the region only in 1516 AD. This could suggest that the connection be-
tween Mytilini and the Levant is part of a trade network in the Eastern Mediterranean established
way before the Ottomans.
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Fig. 19. Geospatial network model of Ottoman trade relations — 15 c. (Author: Ts. Kodzhabasheva; Map source: Stadia
Maps, Stamen Design: https://stadiamaps.com)

06p. 19. [eonpocmpaHcmeeH Mpexosu Modes1 Ha OCMAHCKUmMe mup20o8cKu 8pwv3ku — XV 8. (Aemop: Lls. Kodxabawesa;
KapmeHr usmouHuk: Stadia Maps, Stamen Design: https://stadiamaps.com)

In-Degree HITS Avg. Neighbor
Node PageRank ) .
Centrality Authority  Degree
Sofia 0.28 0.57 0.48 1.75
Mytilini 0.17 0.29 0.21 2.00
Varna 0.14 0.29 0.31 2.50

Table 4. Centrality and connectivity metrics of the target nodes from the 15" c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 4. Mempuku 3a UeHMpPAsHOCM U C8BP3AHOCM HA Yeslesume 8v3/1U HA mvpaosckama mpexa npe3 XV 8. (Asmop:
L{s. Kooxabawesa)

Node Out-Degree 1 is Hub
Centrality

Northwest Anatolia 0.43 0.34

Italian States 0.29 0.27

Ephesus 0.14 0.16

Valencia 0.14 0.16

Levant 0.14 0.07

Table 5. Centrality and connectivity metrics of the source nodes from the 15" c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 5. Mempuku 3a UeHMpasaHoCM U C8sP3dHOCM HA U3XOOHUMe 8b3/1U HAO Mbpeosckama mpexa npes XV e.
(Aemop: Li8. Kodxxabawesa)
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16* century

The 16™ c. trade network (fig. 20) is expanded with one more target node — Belgrade. Sofia still
ranks as the most significant and best-connected node in the network, with the lowest score on the
Average Neighbor Degree metric and connecting to sites that export to few target nodes (Table 6).
The site clearly maintains its position as the city with the most diverse connections to pottery
production centers. Varna’s importance increases compared to the previous century, followed by
Belgrade and lastly Mytilini.

Domestic exports remain dominated almost entirely by production centers in Northwest Ana-
tolia. This region maintains its position as the node with the highest number of connections (Ta-
ble 7). The site’s influence increases significantly, as it now accounts for a huge majority of the total
imports of all cities.

The presence of this luxurious Ottoman ware indicates the presence of a wealthy urban class
in the cities that could afford such ceramics. This big increase of Northwest Anatolian pottery sug-
gests a strengthening of the connection and control of the imperial heartland, as the overall trade in
the 16" c. becomes almost entirely domestic. Mytilini’s connections are limited only to Northwest
Anatolia, as there is no evidence of any international trade ties in the 16 c.

Another Ottoman domestic production center that emerges is Southern Hungary, which
is connected to Sofia and Varna. Interestingly, despite its geographical proximity to Belgrade,
there is no recorded connection between Southern Hungary and the city. This absence may be
explained by the categorization of imports from that region as local in the data analysis for Bel-
grade.

The Italian states remain the biggest non-domestic trade partner for Ottoman cities. Interna-
tional trade remains very diverse, despite it accounting for a smaller share of ceramic imports com-
pared to the 15% c. This indicates that while Ottoman centralization grew, many sites—particularly
Sofia and Varna—retained strong international connections.

Varna’s Average Neighbor Degree score remains relatively high. This reflects the city’s contin-
ued strong connections with the imperial heartland and domestic Ottoman production centers.
This also indicates that Varna remained well-integrated into the broader Ottoman trade network.

The Belgrade-China link is particularly interesting as it marks the earliest Chinese import in
the studied networks. Unlike Sofia, Belgrade does not appear to function as a major trade hub,
based on its position in the network centrality rankings. It is therefore likely that these Chinese
imports reached the city through individual movement or personal exchange rather than through
established trade routes.

174 century

In the 17* c. network (fig. 21), Sofia remains a key receiver of ceramics from production cen-
ters with few connections to other sites. This pattern, evident since the 15® c., suggests Sofia was a
crossroads of major trade routes, facilitating the flow of goods and traders to and from the imperial
capital.

As seen in Table 8, Belgrade’s influence has grown and surpassed both Varna and Mytilini.
Further, the site has a relatively low Average Neighbor Degree score compared to the other two,
suggesting that Belgrade engages in a more independent pattern of trade within the network.

It is interesting to note that, although Varna’s trade practices remain largely unchanged, its rel-
ative importance within the network declines as other sites experience an increase in international
imports. Mytilini also continues to hold a relatively minor position in the network, maintaining its
strongest connection with Northwest Anatolia. However, the city has now established new links
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Fig. 20. Geospatial network model of Ottoman trade relations — 16" c. (Author: Ts. Kodzhabasheva; Map source: Stadia
Maps, Stamen Design: https://stadiamaps.com)

06p. 20. [eonpocmpaHcmeeH Mpexo8u Mo0es1 Ha OCMAHCKumMe maop208cku 8pwv3ku — XVI 8. (Aemop: Lje. Kooxabawesa;
KapmeHr usmouHuk: Stadia Maps, Stamen Design: https://stadiamaps.com)

In-Degree HITS Avg. Neighbor
Node PageRank ) )
Centrality Authority  Degree
Sofia 0.22 0.50 0.38 2.25
Varna 0.16 0.38 0.33 2.67
Belgrade  0.16 0.25 0.16 2.50
Mytilini 0.09 0.13 0.14 4.00

Table 6. Centrality and connectivity metrics of the target nodes from the 16% c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 6. Mempuku 3a 4UeHMpaaHOCM U C8BP3AHOCM HA Yesiesume 8v3/1U HA movpzosckama mpexa npes XVI e. (Aemop:
L{s. Kooxabawesa)

Out-Degree
Node : HITS Hub
Centrality
Northwest Anatolia  0.50 0.34
Southern Hungary  0.25 0.24
Italian States 0.25 0.24
Valencia 0.13 0.13
China 0.13 0.05

Table 7. Centrality and connectivity metrics of the source nodes from the 16 c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 7. Mempuku 3a yeHMpaaHOCmM U C8bP3AHOCM HA U3XOOHUMe 8v3/1U HA Mapeosckama mpexa npes XV a.
(Aemop: L{s. Kooxabawesa)
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Fig. 21. Geospatial network model of Ottoman trade relations — 17 c. (Author: Ts. Kodzhabasheva; Map source: Stadia
Maps, Stamen Design: https.//stadiamaps.com)

06p. 21. [eonpocmpaHcmeeH Mpexxosu MoOes1 Ha OCMAHCKUmMe mep2oscku epv3ku — XVII . (Aemop: Lle. Kooxabawesa;
KapmeHr usmouHuk: Stadia Maps, Stamen Design: https://stadiamaps.com)

In-Degree HITS Avg. Neighbor
Node Page Rank . .
Centrality Authority  Degree
Sofia 0.20 0.56 0.30 2.80
Belgrade  0.17 0.44 0.26 3.00
Varna 0.12 0.33 0.21 3.33
Mytilini 0.11 0.33 0.23 3.67

Table 8. Centrality and connectivity metrics of the target nodes from the 17" c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 8. Mempuku 3a UeHmpaaHoOCm U C8bP3aHOCM HA Yesiegaume 8v3/1U Ha mopzosckama mpexa npes XVil a.
(Aemop: L{s. Kodxabawesa)

Out-Degree
Node ; HITS Hub
Centrality
Northwest Anatolia  0.44 0.26
Italian States 0.44 0.26
China 0.33 0.21
Southern Hungary  0.22 0.13
Levant 0.11 0.08
Central Europe 0.11 0.07

Table 9. Centrality and connectivity metrics of the source nodes from the 17% c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 9. Mempuku 3a 4UeHMpPaaHoOCm U C8BP3AHOCM HA U3XOOHUMe 813/1U Ha movp2osckama mpexa npe3 XVil a.
(Aemop: L|8. Kodxxabawesa)
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with Italy and China, though, which indicating a gradual shift towards greater engagement in in-
ternational trade.

The ranking of source nodes is shown in Table 9. Trade patterns within the network have shift-
ed, with the dominance of Northwest Anatolia declining compared to previous centuries. In con-
trast, the Iralian states have expanded their influence to equal that of Northwest Anatolia as now
they connect to all sites within the network. Southern Hungary maintains a high ranking in terms
of connectivity while the other domestic production center, the Levant, is connected only to Sofia
despite its proximity to Mytilini. This suggests that Sofia attracted a greater number of unique trade
partners than Mytilini, likely reflecting its higher significance within the network. China has also
risen in importance among the international trade connections, as Chinese imports became signifi-
cantly more popular in the 17% c.

Notably, Belgrade has the weakest connection with Northwest Anatolia out of all other sites.
This, along with the fact that Belgrade is the only site connected to Central Europe, may be linked
to its location at the border with the Habsburg Empire. As already noted earlier, Belgrade was not
consistently under Ottoman control. This might explain some of the differences in its trade pat-
terns compared to other sites.

18" century

Izmir emerges as a target node only in the 18" c. (fig. 22 — 23), displacing Sofia as the most
prominent hub with the largest volume of pottery imports from diverse and often somewhat mar-
ginal production centers. Notably, Izmir’s ties to the international market are stronger than those
to the domestic market. Still, the site’s domestic network is very well developed since it connects to
all domestic pottery production centers at the time.

Sofia and Mytilini rank next at approximately the same level of influence, followed by Var-
na and Belgrade (Table 10). While Sofia retains its characteristically diverse connections, its rel-

England Delft
German States Central Europe
Vienna
France
s Belgrad
“"”‘«-.‘,_‘ elgrade
.‘I-“Q""-'-.»,
Italian States
China
Northwest Anatolia
Legend Izmir

@ Target Sites
L Ottoman Production Centers
‘ (® Foreign Production Centers

Trade Route (darker = stronger connection) B
5 \ Levant

1) Stadia Mags 1C) Starran Desian (€} DgenMagTiles () DpensireetMap Contributors

Fig. 22. Geospatial network model of Ottoman trade relations — 18" c. (Author: Ts. Kodzhabasheva; Map source: Stadia
Maps, Stamen Design: https://stadiamaps.com)

06p. 22. [eonpocmpaHcmeeH Mpexosu Modes1 Ha OCMaHckume maep2oscku 8pwv3ku — XVl 8. (Asmop: Lis. Kooxabawesa;
KapmeHr usmouHuk: Stadia Maps, Stamen Design: https://stadiamaps.com)
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Fig. 23. Geospatial network model of Ottoman trade relations, focusing on the local production centers — 18 c. (Author:
Ts. Kodzhabasheva; Map source: Stadia Maps, Stamen Design: https://stadiamaps.com)

O6p. 23. leonpocmpaHcmeeH Mpexosu MoOesl Ha OCMAHCKUMe Mup208CKU 8Pd3KU, C (hOKYC 8BPXY MecmHume

npouzsoocmeeHu yeHmpoge — XVIII e. (Asmop: Lis. Kooxabawesa; KapmeH usmoyHuk: Stadia Maps, Stamen Design:

https://stadiamaps.com)

In-Degree HITS Avg. Neighbor
Node Page Rank . .

Centrality Authority  Degree
Izmir 0.21 0.63 0.34 2.40
Sofia 0.11 0.31 0.20 3.00
Mytilini 0.09 0.31 0.23 3.40
Varna 0.08 0.25 0.19 3.50
Belgrade  0.08 0.13 0.04 2.00

Table 10. Centrality and connectivity metrics of the target nodes from the 18" c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 10. Mempuku 3a yueHMpaaHOCM U C8bP3AHOCM HA Yeslesume 8v3/1U HA mapzosckama mpexa npes XVIII e.
(Aemop: L|8. Kodxabawesa)

ative influence within the network diminishes following Izmir’s emergence as the dominant hub.
Mytilini remains the site with the strongest influence from the imperial heartland, and Varna is still
well-integrated into the Ottoman trade network in dependence on well-established trade routes.
This pattern is evidenced by Varna’s high Average Neighbor Degree score, which indicates connec-
tions to prominent production centers.

Both local and international networks grew more diverse in the 18" c., incorporating several
new pottery production centers. In the source node rankings (Table 11), Northwest Anatolia now
shares first place with the German States and China, reflecting its diminished role compared to
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Out-Degree
Node . HITS Hub

Centrality
Northwest Anatolia 0.25 0.15
German States 0.25 0.15
China 0.25 0.15
Italian States 0.19 0.09
Levant 0.13 0.09
England 0.13 0.09
(Canakkale 0.13 0.08
Didymoteicho 0.06 0.05
Delft 0.06 0.05
France 0.06 0.05
Vienna 0.06 0.03
Central Europe 0.06 0.01

Table 11. Centrality and connectivity metrics of the source nodes from the 18" c. trade network (Author: Ts. Kodzhabasheva)

Tabnuya 11. Mempuku 3a yeHMpPAaHOCM U C8BP3AHOCM HA U3XOOHUMe 8v3/1U Ha movpaosckama mpexa npe3 XVl e.
(Aemop: L|s. Kooxabawesa)

earlier centuries. While it remained a key export hub, its contribution to overall imports declined
significantly. The domestic network also expanded in addition to the Levant, with new centers like
Canakkale and Didymoteicho. This shift suggests a decentralization in local authority, as the mo-
nopoly of state-controlled ceramics from Iznik and Kiitahya gradually diminishes.

Italy, once dominant in international trade, is now much less influential. For the first time since
the 15% c., Varna has no connection to the Italian states, instead linking to the German States. The
presence of European ceramics in Varna further reaffirms the increasing economic role of European
states in the 18% c., with centers like the German States, England, Delft, and France dominating Ot-
toman cities’ international connections. Izmir and Sofia, for example, develop strong ties to Central
and Western European pottery producers.

Belgrade is placed last in terms of connectivity and also has the lowest Average Neighbor De-
gree score, which indicates it is connected to less prominent nodes in the network. Combined with
its low centrality ranking, this suggests that Belgrade is an outlier in the network. Its strong con-
nection to Central Europe and a complete lack of Ottoman ceramics signals a reorientation from
the Ottoman economic sphere towards European trade markets. In the 18* c., Belgrade remained
under Habsburg influence for even longer periods than it had in the previous century.

Discussion

It is important to note that ceramic imports represent only one aspect of the broader trade
system. Many other traded goods are not included in the creation of this network, even though
they could significantly influence the characteristics of the nodes and their trade connections.
It is important to keep these limitations in mind when interpreting the results of the network
analyses.
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Historical information is available for all centuries of the Ottoman period, except for the
15% c., as sources from immediately after the Ottoman conquest are limited. This makes com-
parison between archaeological findings and historical records for that century difficult. For in-
stance, the network analysis suggests that Sofia was a major trade hub in the 15% ¢., even before
it became the capital of the Rumelia vilayet (province) in 1530 AD (see Mmunpxos 1912). This
indicates that the city was already integrated into a diverse trade network by the time of the
Ottoman conquest in 1396 AD. However, this cannot be confirmed through available Ottoman
historical sources.

Additionally, international links in the 15 c., such as Sofia’s connection to Valencia and Ephe-
sus, Mytilini’s ties with the Levant, and Varna’s connections to the Italian states are evident in the ar-
chaeological record but are not documented by contemporary historical sources. In the case when
textual records are scarce, archaeological evidence plays a crucial role. Although Northwest Anato-
lian influence is clearly the most dominant in the network, as all sites are part of the Ottoman Em-
pire, the presence of international trade connections can probably be attributed to the continuity
of trade patterns established before the Ottoman period.

The Balkans

In the Balkans, significant changes are visible in the 16™ ¢. and marked by a sharp rise in the in-
fluence of Northwest Anatolian production centers across the network. This trend aligns with the
production peak of Iznik ware (Atasoy 1989, 14). The spread of this state-monopolized ceramic re-
flects greater control of the Ottoman state over its domestic market. It also suggests the emergence
of a wealthy urban class in the Balkan cities. This increased connection with the imperial heartland
further supports historical accounts of Ottoman policies aimed at repopulating Balkan towns with
Anatolian settlers (Eminov 1997, 27).

When it comes to international connections, Sofia remains the most influential within the net-
work, signifying the site’s important role as a trade hub. This is to be expected, as Sofia was not only
the capital of Rumelia vilayet from mid-15% c. until early 19* c., but it was also strategically located
at the crossroads of major international trade routes. This includes the key route from Istanbul to
Budapest that passes through Edirne, Filibe, Sofia, Ni§, and Belgrade (Faroghi 1994, 485).

One interesting aspect is that in historical sources, Dubrovnik merchants were important
middlemen in the trade between Italy and the Balkans (Inalcik 1994, 262). These merchants’
settlement in Sofia in the 16™ c. is also well documented (Mmupxos 1912, 46). Although net-
work analyses clearly show that Sofia remained well-connected to the Italian states until the 18*
c., identifying the specific trade actors involved in this exchange is not possible. This reflects a
broader challenge in archaeological research, as traded goods alone do not reveal who was in-
volved in their movement.

While Dubrovnik merchants remained important for trade between the Balkans and the Ital-
ian states, by 1700 AD their importance had significantly declined due to the decrease of Venice’s
influence on the global market (Faroghi 1994, 512). A decline in Italy’s influence is visible only in
the 18" c., however, while in the 17 c. its influence is even expanded to all sites in the network.

In each network analyzed, Varna shows a strong connection to Northwest Anatolia and high
integration into established Ottoman trade routes. This suggests that its trading practices closely
followed broader Ottoman strategies, which in turn suggests limited commercial independence.
This aligns with historical accounts, which emphasize that Varna’s primary role was supplying
grain to Istanbul in exchange for manufactured goods (Faroqhi 1984, 77; ITaetusos 2002 —
2003, 429).
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Varna’s strong connections to the capital and Sofia’s role as an international trade hub suggest
different functions for the two cities. Despite being just two sites from the eastern and western re-
gions, this could point to a broader pattern across the Balkans. According to Stoianovich, two types
of merchants emerged in the Ottoman Balkans after the 16™ c. (Stoianovich 1960). Merchants
in the western Balkan expanded in response to the Ottoman ambition to dominate international
commerce while central and eastern merchants focused on supplying Istanbul. While the network
results support this, further analysis and significantly more data are needed to explore this state-
ment fully.

One discrepancy between the archaeological and historical narrative, however, is that histori-
cal sources point to the closure of the Black Sea for non-Ottoman ships in mid-16® c. (Stoianovich
1960, 240; Celik 2010, 22). This, however, is not visible in the network because Varna’s connec-
tion to the Italian states remains strong until the 18" c. This raises the issue of how Italian imports
reached Varna. It is possible that these Italian imports arrived overland, through commerce hubs
like Sofia. Given the relatively high percentage of these imports and the persistent connection be-
tween Italy and Varna until the 18% c., however, this does not fully explain the situation. There is no
information in the historical accounts that can clarify this phenomenon.

In the 16 c., Belgrade’s position in the network indicates strong connectivity to the Ottoman
heartland but limited international links. This high level of integration is supported by the fact
that, under Ottoman rule, Belgrade developed into a military stronghold where large numbers of
Ottoman soldiers were stationed (Biki¢ 2003, 176).

The Habsburgs conquered Belgrade three times between the 17* and 18% ¢. These political
shifts are reflected in the network models, where Belgrade appears as an outlier. It is important
to note that the archaeological data from this period is particularly limited. Yet, clear changes can
be observed. Trade with Northwest Anatolia is disrupted while connections with Central Europe
increase significantly. The decline of Ottoman control over the city is evident.

The Aegean

For the Aegean, network analyses largely align with the historical narrative on global economic
trends. Mytilini and Izmir can be analyzed together since they are geographically very close and
represent the same economic region.

In the network, Mytilini maintains strong ties with the imperial core in Northwest Anatolia
from the beginning, and by the 16 c., its international connections disappear completely. This
decline in international trade could be attributed to the decreased influence of the port of Chios,
which was closely linked to Mytilini’s economy (Faroghi 1984, 115). Additionally, up until the 17*
c., the Ottomans regarded Izmir and its region primarily as suppliers for the capital, with no signif-
icant plans for its development (Goffman 1999, 83 - 89).

This changed with the blooming of international trade in the Eastern Mediterranean in the
early 17% c. and the increase of Izmir’s role as an international trade hub. The positioning of Izmir
on the global trade map in the late 16® — carly 17* c. attracted migrant merchants to the region.
(Goftman 1999, 83). Historical accounts about Mytilini during that period are scarce, but this
economic shift in the region can be observed through the increased international connections of
Mytilini in the network of the 17* c. The international trade network becomes even more diverse
in the 18" c. Archacological data compensates for the scarcity of historical information on Mytilini,
offering a more detailed view of the city’s economic development.

Izmir is only present in the 18" c. Its presence reflects well-established historical narratives of
economic growth (Goffman 1999, 83 — 89; Kanberoglu 2023, 609). Izmir is the most prominent
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site in the network with the most diverse international connections and a wide range of imports
from Europe. The city also has the smallest proportion of imports from Northwest Anatolia com-
pared to other sites, most probably because of its economic strategy. Goffman notes that Izmir
significantly reduced its trade with cities in the north and northeast, including Istanbul, in favor of

trade with Europe (Goffman 1999, 89).

Overall Trends

The network analysis of pottery production centers clearly reflects broader historical trends in
the Ottoman Empire. By the 18" c., the decentralization of state authority frequently emphasized
by historians (Anastasopoulos 2006, 11; Stoianovich 1960, 253) becomes evident in the material
record. This is marked by the emergence of more regionally influential Ottoman production cen-
ters and a corresponding decline in the dominance of state-controlled ceramics from Northwest
Anatolia.

In addition to the internal changes in the Ottoman Empire, there was a broader shift in the
global commercial center during the 17* and 18" ¢. The Ottoman state underwent significant eco-
nomic and administrative changes, as it struggled to keep pace with the rapid industrialization and
population growth of Western Europe. As a result, the Empire was increasingly pushed into the role
of a raw material supplier for European markets (Panzac 1992, 191). This drastic economic shift is
clearly visible in the network analysis. By the 18" c., European production centers had overtaken
Ottoman ones as the main suppliers of ceramics.

Conclusion

This study highlights the complementary relationship between archaeological networks and
historical sources in reconstructing Ottoman trade dynamics. While historical texts often focus on
larger economic trends, archaeology can fill in the gaps, especially in periods with limited textual
records. Discrepancies between the two demonstrate archaeology’s capacity to challenge and refine
historical narratives, as it offers much more detailed insights into the trade relationships of the sites.
Ceramic evidence has the potential to further uncover regional developments, which in its turn can
help refine and explain the broader economic picture.

Network methods proved to be very useful when dealing with scarce archaeological data. Shift-
ing the focus from pottery quantities to network connections helped reconstruct trade relation-
ships and patterns that otherwise were not easy to detect. Simplifying real-world trade networks
further helps to focus on specific network dynamics, revealing changes of influence and trade routes
over time. This method offers an interpretative layer beyond traditional pottery analysis.

The results of this research show that major economic events recorded in historical sources are
also reflected in the archacological networks. One example is the Ottoman dominance of trade in
the 16™ and 17 c. The gradual decline of centralized Ottoman control also becomes clear in the 18
c., as regional pottery production centers take on a bigger role in the network and western European
merchants start to control the international market. These findings suggest that, despite uncertainty
in the data, network methods can still provide meaningful insights in archaeological research.

One aspect that is difficult to detect archacologically within a trade network is the identity
of the traders themselves since they may have come from a different location than the goods they
traded. This is the case of Dubrovnik merchants trading Italian goods in the Balkans; they remain
largely invisible in the ceramic record.

It is important to note that the absence of a particular import at a site does not necessarily in-
dicate a lack of connection. However, the presence of a ceramic import clearly points to some form
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of interaction. For example, the presence of Italian pottery imports in Varna after the closure of the
Black Sea raises important questions. Without archacological analysis of the material from the site,
we would not have questioned how the pottery got there, who the traders were, or how the trade
route between Italy and Varna operated.

What becomes clear from this research is that neither archacology nor history alone is sufhi-
cient to fully explain Ottoman economic systems. Combining both approaches helps to overcome
their individual limitations and sparks discussions that might not have occurred otherwise. To fur-
ther improve our understanding of the Ottoman period, however, more systematic research is nec-
essary, especially in underrepresented regions.

In addition, more precise categorization of the pottery could offer valuable insights. Under-
standing regional Ottoman pottery production is as important as studying international centers,
yet it remains relatively under-researched. Improvements in pottery periodization could also help
narrow the chronological scope of network models, which can help identify subtle changes and
better explain certain phenomena. This would significantly enhance our understanding of trade
relations within the Ottoman Empire and their role in the wider context of global commerce.
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PE3IOME

MacaeaBaHeTo nMa 3a 1eA A2 pasmupu pasbupanero Hu 3a OcMaHCKHs IMEPHOA, KaTo ce Gokycupa
BBPXY NIPEAU3BUKATEACTBATA, IOPOACHH OT OTPAaHHYCHUTE APXEOAOTHYECKU AAHHH OT Tasu emoxa. Lleara e
AQ C€ OLICHH IIOTCHIMAABT Ha MPEKOBHS aHAAUS (network analysis), METOA, IPOM3THYALL OT TCOPHUSTA Ha IPa-
dure (graph theory), 3a npocaeasiBaHe U Bb3CTAHOBSBAHE Ha THPTOBCKU MPEKH OT Bpemero Ha OcMaHcKara
UMIepHsL. 32 Ta3H LieA Ca Pa3paboTEeHU MPEKOBH MOACAU Ha BHTPEIIHATA U MEKAYHAPOAHATA OCMAHCKA Thp-
roBus1, 6asMpaHy Ha KEpaMUIHH HAXOAKH OT IIET apxeoaornyecku obexra Ha baakanute (Bearpaa, Codus
u Bapna) u B Ereitckus pernon (Murnanuu u Msmup), obxsamamu nepuoaa ot XV a0 XVIII sex. Tosa
HACOYBA BHUMAHHMETO KbM BPB3KUTE MEXKAY IPOU3BOACTBEHHUTE LIECHTPOBE M H3CACABAHUTE IPAAOBE, KAKTO
U KBM XaPaKTEPUCTHKUTE HA THPTOBCKUTE MPEXH. MPEKOBUAT aHAAH3 € TOAXOASII 32 M3CACABAHE HA THP-
FOBCKH CHCTEMH, TBH KATO ITO CBOATA CBIIHOCT ce POKYCHPA BBPXY B3AUMOACHCTBHATA MEXKAY YYACTHHIIU U
PasKpHBa AUHAMHKATA Ha TEXHUTE B3AUMOOTHOIICHHUS.
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OcBeH TOBa TO3H METOA € H3KAIOYHUTEAHO ITOAE3EH, KOTaTO KAYECTBOTO HA AAHHHUTE € KOMIIPOMETHPAHO.
B HacTosiIeTO H3CACABAHE HAAUYHHUTE AAHHHU HE €a 0COOCHO HAACKAHU. MPEXOBUSAT MOACA IIPEAOCTABSI
BB3MOXHOCT Ad C€ U3MECTU $OKYCHT Ha AHAAU3A OT KOAHYCCTBOTO KEPAMHKA KbM BPB3KHUTE MEKAY H3CACA-
BAaHHU IPAAOBE U IIPOU3BOACTBEHHTE LIEHTPOBE, OT KOUTO TE ITOAYYaBaT BHOC.

PexoHcTpynpaHuTe THPrOBCKH MPEXH €€ AHAAHUSHPAT MHAMBHAYAAHO U CHIIOCTABST C HCTOPHICCKH
H3TOYHHIH, C IICA AA CC YCTAHOBST PasSAMYHSATA MEKAY APXCOAOTHMYCCKHUTE M UCTOPUYCCKUTE HAPATHBHL.
AHAaAM3BT LIEAU AQ TIPOYYIH IPHIHHUTE 32 HEChOTBETCTBUSTA MEKAY ABATA THIIA AAHHH, TAKA U AQ IIPCLICHH
AAAH APXCOAOTHSITA MOXKE Ad IIPEAAOKH YHUKAAHH HHTEPIIPETAIIHMH, KOUTO OTCHCTBAT B AOMUHAHTH HCTO-
PHYECKH TCOPHH.

OcMmaHcKara apXeoAOrust BOAU HadaA0To cu oie ot kpast Ha X VIII ., Ho eaBa B mo-HOBO BpeMe BHHMa-
HHETO CE HACOYBA M KbM MATEPUAAHATA KYATYpa Ha OOMKHOBEHHTE XOPa, KAKTO U KbM I10-MAAKH HACCACHH
MECTa, CEACKH PAHOHH U IPEAMETH OT AOMAIIHUS OUT.

3a pasAuKa OT apPXCOAOTHSATA, HCTOPUICCKUTE AHAAUSH IPEAOCTABAT 3HAYUMU CBEACHHUS 32 THPTOBUS-
Ta, IKOHOMHKATa ¥ TA00aAHNTe HKOHOMUYeckH nporecy rpe3 Ocmanckus nepuoa. Benpeku tosa ucropu-
4eCKUTE U3TOYHUIIN He O1Ba AQ ce BH3IIPHEMAT KaTO HAITPAHO HAACKAHM, Tl KATO Y€CTO IPOITYCKAT BAXKHU
ACTAFIAU UAU OTPA3siBaT CyOCKTHUBHU TACAHH TOYKH. AOKATO HCTOPUYECKHAT Pas3Kas Ipearara 060o0ueHus
Ha MAaKPOHHBO, APXCOAOTHICCKUTE HAXOAKH MOTAT A2 BHECAT KOHKPETHKA, KOATO AQ AOITBAHH HAH AOPHU A
OCIIOPH TEe3U HHTEPIPETALIUN.

Ipasosere, BraroueHH B MpexxoBust aHaaus — bearpaa, Codus, Bapaa, Muruaunnu u Msmup — ca moa-
OpaHM Bb3 OCHOBA HA HAAMYHETO HAa AAHHH U TsixHaTa 0Au30cT A0 McTanbya, KOETO I 1OCTaBs B HKOHOMHU-
4ecKkoTO AApo Ha Mmmnepusira.

BaxkHo e pa ce oTbeaexy, ye bearpaa, Makap u Aa ce pasraexaa KaTo 4acT OT OCMAHCKATa ThProBCKa
mpeska oT XVI a0 XVIII B., He e 6uA 0A HENPEKbCHAT OCMAHCKU KOHTPOA. XabcOyprure 1o saBaaasBar
Tpu retH B Kpasi Ha XVII u mpes XVIII B. Borpexu tesu npexbcBanus bearpas e BKAIOYEH B H3CACABAHETO
MOPaAY 3HAYCHHETO MY 32 HAIOCTPHPAHE Ha IPOMCHUTE B YIPABACHHUETO U KYATYPHOTO BAUSIHHE.

Aannure 3a kepamukara ot Codus, bearpaa, Bapua u Mamup ca c1>6paH1/1 oT ny6Am<yBaH14 U3TOYHULIU
C KOAMYECTBEHA MHPOPMAIIKs, BKAIOYMTEAHO CTATHH, KHUTH U AoKAaapu. MHbopmarusaTa sa Mutnanuu e
GasupaHa Ha PasKOIKH, PbKOBOACHH OT Ipod. A-p XexTop YHAsMC U IpOBeAeHH OT YHuBepcuteTa Ha bpu-
tancka Koaym6bus B mepuoaa 1983 — 1990 r.

BasxHo € Aa ce oTOeAeKH, Ye KePAMHKATA [IPEACTABASIBA CAMO CAUH ACIIEKT OT THPrOBHATA U He 0OXBala
LSIAOCTHATA 1 KapTHHA. MHOXECTBO APYIH THPIyBaHU CTOKHU HE IIONAAAT B 0OXBaTa Ha MPEKOBUS MOACA,
a4 TSXHOTO OTCHCTBHE MOXKE A2 IIOBAMSIC BBPXY HAYHHA, 110 KOHTO CE XapPaKTEPU3HUPAT Bb3AUTE U BPB3KUTE B
ThpProBckaTa Mpexxa. FIHTeprpeTanusTa Ha pe3yATaTHTE € H3BBPILCHA C OTACA HA TOCOYCHUTE OTPAHHYCHSL
Bobpexu ToBa MPEXXOBUST aHAAUS Ce OKA3Ba LICHEH HHCTPYMEHT, OCOOCHO 32 IIEPHOAU C OCKbAHA IUCMEHA
AOKYMEHTAIIMsA, KaKbBTO € XV B. (06p. 19, Taba. 4 - S). Co¢us ce oTKpOsIBa KATO 3HAYHM THPIOBCKH LCH-
TBP, C MOKAYHAPOAHU BpB3KH — ¢ BaaeHcust u Edec — xouTo He ce crioMeHaBar B IHCMEHHUTE U3TOYHULIN U
BEPOSATHO OTPA3sIBAT THPrOBCKH MOAEAH OT BPEMETO IPEAH OCMAHCKOTO YIIPaBACHHE.

I'pes X VI B. baakanute npeTbpIsBaT CEpUO3HO MPECTPYKTYPHUPAHE, 0TOEAS3aHO OT YBEAHYEHHS BHOC
Ha kepamuka oT CeBeposanasHa AHatoaus, ocobeno nsaeans ot Msuuk (06p. 20, taba. 6 — 7). Tosa Mmosxke
Ad ce ThAKYBA KAaTO 3HAK 32 3aCHABAHE Ha KOHTPOAA OT cTpaHa Ha OcMaHCKaTa ABpP)KaBa U YTBBP)KAABAHETO
Ha 3aMOXXKHA IPAACKA [IPOCAOHKA, KOSTO MOXE Ad CH ITO3BOAH 3aKyIyBaHETO HA TasH AYKCO3HA KEPaMHUKA.
Codusi 3ama3Ba LIEHTPaAHATA CH THPrOBCKA POAsI OAATOAAPEHHUE HA CTPATEIHYECKOTO CH PA3IHOAOXKECHHE 110
BakHH MapumpyTH Kato Mcranbya — Byaa (06p. 21, Taba. 8 — 9). Ay6poBHHUIIKHTE THPIOBLHM H3UTPABAT
KAIOYOBa POAsL B ThProBusita MexAy baakanure u Mraaus, ocobeno B Codusi, BBIIPEKH 4e TAXHOTO IPH-
CBCTBHE HE CE OTKPUBA B APXCOAOTHICCKUS MPExKOB MoAeA. Cropea HCTOPHYECKUTE AAHHU BAMSHHCTO HM
otcaabpa npes XVIII B., makap ToBa Aa He ce 3a6eassBa B Mpexara (06p. 22 — 23, taba. 10 — 11). Bapna
3aI1a3Ba CMAHM TBHPrOBCKHU BpB3ku ¢b¢ CeBeposanasHa AHATOAMS B ChOTBETCTBHE C HCTOPUYECKATA M POAS
Ha AOCTaBYHK Ha 3bpHO 3a McTanbya. Bonpexu ye mucmennte nsrounnuu coyat, ye Yepro mope e 6140 3a-
TBOPEHO 32 HEOCMAHCKH Kopabu oT cpeaara Ha X VI B., HTaAMAHCKM CTOKM IIPOABAXKABAT A2 AOCTHTAT BapHa,
Makap KOHKPETHHTE MEXaHU3MHU A3 OCTABAT HESICHHL.
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BeArpaa usmbAHsIBa pOAsITA HA OCMAaHCKa BOCHHA KperocT cpeuy Xabcbyprekara nmiepus — GyHKIHS,
KOATO HAMHPA IIOTBBPXKACHHUE U B apXxeoAorudeckust MpexxoBu Moaea. IIpes XVII B. rpaasT mocrenexso ce
npeopueHtupa KbM Thprosust ¢ Llenrpaana EBporna, otpassiBaiku HapacTBaioTo BausiHue Ha Xa0cOypru-
Te U IOCTENEHHOTO OTcAabBaHe Ha Bpw3kuTe ¢ OcMmanckara umnepus, karo npesd XVIII s. (06p. 22 - 23,
Taba. 9 — 10) BPB3KaTa MEXAY Bearpas 1 AHaTOAMS € HAITPAHO IPEKBCHATA B MPEXKOBUS MOAEA.

B Ereiickus pernon Muruannu u Mamup ce pasraexaar karo 4acT ot o01a HKOHOMIYecKa 30Ha. Mu-
THAMHH HOAABpPKa TpaiiHu Bpb3ku c¢bc Ceseposamasna Axatoaus Ao XVII B. B cboTBeTCTBHE € MO-IIH-
POKHTE HKOHOMUYECKH TeHACHLHH (06p. 21, Taba. 8 — 9). MaMup, KOATO yd4acTBa caMo B Mpexara Ipe3
XVIII . (06p. 22 — 23, 1aba. 10 — 11), ce yTBBp>KAaBa KaTO Hali-TAOGAAHO CBBP3aHHs 06EKT, BOACI aKTHBHA
Thprosusi ¢ EBpoma u chiieBpeMeHHO OrpaHIYaBafKU KOHTAKTHTE CH C SAPOTO Ha OCMaHCKaTa UMIIEpUs —
pasBUTHE, KOETO OTPa3siBa AOOPE AOKYMEHTHpaHAaTa My HKOHOMHYECKA OPHEHTALIHSL

Karo 115140 uHTepIIpeTaLMATA HA APXCOAOTHICCKIUS MPEXKOBU aHAAM3 Ha KEPAMHKATA CHOTBETCTBA HA
KAIOYOBHU TCHACHLIUH, onucanu B ucropudeckute usroununu. Ao XVIII B. orcaabBaneTo Ha LeHTpaAHUs
OCMAHCKH KOHTPOA AHYH B CIIAA2 HA AaHATOAHMCKATA KEPAMHKA U Bb3XOAA Ha PETHOHAAHHUTE IIPOU3BOACTBE-
HHU LICHTpOBe. 10Ba MMOAKpEILT MO-IIHPOKUTE HAPATHBH 34 ACLICHTPAAM3ALINS 1 HKOHOMHYECKH YIAABK Ha
ummepusra. [ Ipes XVIII B. eBpomeiickuaT BHOC Ha KepaMHKa Bede AOMHHHUPA, IOAYEPTABANKH H3MECTBAHE-
TO Ha rA0baAHaTa THPrOBUS U3BBH OCMaHCKaTa opOuta. ToBa [OKa3Ba, Ye IPU U3CACABAHETO Ha TA0OAAHU
TCHACHIIMH, KAKTO HCTOPHICCKUTE, TAKA H APXCOAOTHIECKHTE AAHHH, HE3ABHCHMO OT TSIXHATA OrpaHUde-
HOCT, CBIECTBYBAT CXOAHH MOACAU U TCHACHIIUHL.

MpeKOBHAT aHAAHM3 Ce OKa3Ba M3KAIOYMTEAHO ITOAC3CH IIPU pabOTa C OIPAaHUYCHU APXCOAOTHYECKH
sannu. [TpomsaaTa Ha Gpokyca OT KoAndecTBaTa KepaMUKa KbM MPEXKOBHUTE BPB3KH IIOATIOMAT PEKOHCTPYK-
LUATA HA THPrOBCKUTE B3auMooTHoueHus. OIpocTeHaTa MOACAM3ALIUS HA PEAAHHTE THPIOBCKU MPEXH
AOITPAHHTEAHO YACCHSIBA PasKPUBAHETO HA IIPOMEHHU B THPTOBCKUTE MapIIPYTH. 1031 MeTOA AOOABsI HOBO
HHBO HA HHTEPIIPETALUs, KOCTO HAAMHUHABA TPAAULIMOHHUS AHAAU3 Ha KEPAMHUKATA.

Hacrosimoro nscaeaBaHe ChINO MOAICPTABA AOITBABALLYS CE XAPAKTEP Ha APXCOAOTHYCCKUTE MPEKH U
HCTOPHYECKHUTE U3BOPH IPH PEKOHCTPYKIMATA HA ThProBckara AuHamuka B Ocmanckara umnepust. Huro
CAUH OT METOAMTE HE ¢ caMoaocTarbieH. KoMOMHMpAaHETO UM moMara Aa ce IPEOAOAEST TEXHUTE HHAH-
BHAYaAHH OTPaHMYCHUS U CTUMYAMPA AUCKYCHH, KOUTO B IIPOTHBEH CAy4ail O1MXa MOTAM A2 HE Bb3HHKHAT.
3a 110-A00po pasbupaHe Ha OCMAHCKUS HEPHOA 0bade ¢ HEOOXOAUMO MO-CUCTEMATHYHO aPXEOAOTHIECKO
uscaeaBaHe. TOBa BKAIOYBA U IIO-IIPELIM3HA KATCTOPU3ALMS U IIEPUOAU3ALNS HA KEPAMHUKaTa U 61 MOTAO
Aa AOIIPHHECE 32 CTECHSBAHE HA XPOHOAOTHYHMsS O0OXBAT Ha MPEKOBHUTE MOACAH, KOETO O OMOTHAAO 32
0-A00pO OOSICHEHHE Ha OIPEACACHH SBACHMs. 10Ba 3HAYMTEAHO e OAOOpPH pasbupaHeTo HU 3a THp-
FOBCKHUTE OTHOLICHUS B paMkuTe Ha OcMaHCKaTa HMIIEPHSI M TSAXHATA POAS B IIO-IMMPOKHS KOHTEKCT Ha
CBETOBHATA THPrOBUSL.

Kar4oBu AYMH: OCMaHCKa apX€OAOTHs, OCMAaHCKa KEPAMUKA, baaxanure, Ereiicko MOpE€, THPTOBCKH
BPB3KH, MPEXOB aHAAHU3
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