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The International Conference in Management of 

Accessible Underwater Cultural and Natural 

Heritage Sites, “Dive in Blue Growth”, was 

organized by the University of Patras in 

collaboration with Region of Thessaly, Ephorate of Underwater Antiquities, 

ATLANTIS Consulting and the active participation of BLUEMED partners, under the 

auspices of Η.Ε. the President of the Hellenic Republic Mr. Prokopios Pavlopoulos, in 

Acropolis Museum, in Athens, from 16 to 18 October 2019. 

Coastal areas and islands of the Mediterranean are tourism-based economies with key 

underwater assets that are vulnerable to extreme climatic conditions. They face 

common challenges: a) lack of coordinated policies, methods and tools to support 

sustainable economic development, b) ineffective protection of underwater heritage and 

inability to use it for sustainable tourism development, c) insufficient measures to 

tackle impacts of extreme climatic conditions. 

 

BLUEMED aims to protect and preserve in a unified manner the underwater natural 

and cultural heritage of the Mediterranean, to help coastal and island economies prosper 

through a sustainable blue model for tourism development, and to protect our 

marine ecosystem. BLUEMED is part of Interreg MED 2014-20 Programme, co-

financed by the European Regional Development Fund.     

 

The overall success of the Conference is based on the warm welcome that conference 

subjects received and the high level of participation, as more than 300 people from 11 

countries, from Europe, Asia and the America participated in the conference. 

 

The three productive days of the Conference, in which 55 speakers from all over the 

world participated,  was a great opportunity for underwater archaeologists, public 

organizations, local governments, universities, marine researchers, NGOs, tourist 

organizations, diving park/dry dive managers, and underwater industry players  to 

exchange views on problems and solutions for underwater natural and cultural heritage.  

 

Roberto Petriaggi, Istituto Superiore per la Conservazione ed il Restauro (ISCR) 

consultant for Restoring Underwater Project, Dimitris A. Pados, Charles E. Schmidt 

Eminent Chair Professor of Engineering and Computer Science in the Florida Atlantic 

University and Christos Economou, Head of the Unit Sea basin strategies in DG 

MARE, specialist Maritime Regional Cooperation and Maritime Security participated 

as Keynote Speakers in the International Conference. 

 

During the conference different perspectives were discussed in the 3 very interesting 

conference topics:  

 

 Management and protection of accessible Underwater Cultural Heritage 

sites and diving parks 

Introduction 



 

 

 

 Initiatives for sustainable Blue tourism through accessible UCH sites and 

diving parks 

 Technologies for offering dry dive experiences to non-drivers.  

 

Conference participants had the opportunity to live a dry dive experience in BLUEMED 

pilot sites with the Virtual Reality glasses and equipment that University of Calabria 

provided. 

 

In the following, you can find the submitted full papers that were presented during the 

Conference.  

 

For more information about “Dive in Blue Growth” Conference visit the official 

website of BLUEMED (bluemed.interreg-med.eu). 
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The Studies on the Underwater Cultural Heritage of Istanbul from the 

Anatolian Side to the Prince Islands: The NEMSUS Project   

Ahmet Bilir1, Mustafa Şahin2 

1 Asst. Prof. Ahmet Bilir. Department of Archaeology, Faculty of Science and Letters, Düzce 

University, 81620 Konuralp - Düzce. ahmetbilir@duzce.edu.tr 

2 Prof. Dr. Mustafa Şahin. Department of Archaeology, Faculty of Science and Letters, Uludağ 

University 16059 Görükle - Bursa. mustafasahin@uludag.edu.tr 

Abstract: The aim of this study is to determine the underwater cultural heritage of Istanbul 

between the Anatolian Side and the Prince Islands. For this purpose, underwater surveys are 

conducted regularly in the region since 2016. Within the scope of the North-eastern Marmara 

Sea Underwater Survey (NEMSUS) project, a marble carrying ship discovered at the sunken 

island of Vordonisi in 2016. The wreck was found at a depth of 4 – 6 meters and spread over 

an area 35 meters. Among the wreckage, 18 roughly quarried marble blocks were found. As 

a result of mineralogical-petrographic analyses showed that the marbles belong to the Island 

of Proconnesos. The location of the shipwreck indicates that it was traveling from the marble 

quarries on the Island of Proconnesos in the Sea of Marmara to the Island of Vordonisi.  

Another UCH site was discovered during the seabed dredging at the Kalamış Bay on the 

Anatolian side in 1989. A number of Yortan vessels dating to the Early Bronze Age were 

found. In addition, during the dredging in 1989, a number of Yortan vessels dating to the 

Early Bronze Age were found at Kalamış Bay on the Anatolian side. It is emphasized that 

the works recovered from this site point to the presence of a sunken settlement here.  

It is mentioned by Aristotle that the copper mines were ruins in Heybeliada, which overlooks 

Kalamış Bay. The ancient name of the island is Chalkitis = Copper is explained by mineral 

deposits. Çamlimanı, located in the south of the island, must be a copper bed beneath the two 

fathoms of the sea, which is used to make the sculpture in the Temple of Apollo at Sicyon, 

which is referred to by Aristotle.  

Keywords: Marmara Sea, Vordonisi, Istanbul, Prince Islands, Chalcedon 

1. INTRODUCTION 

The NEMSUS (the North-eastern Marmara Sea Underwater Survey) project aim to conduct a 

systematically and comprehensive scientific research with a multidisciplinary approach along the 

shoreline of Anatolian side of Istanbul and The Prince Islands (Fig. 1). 
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Fig. 1: The NEMSUS Project Area 

Prince Islands consist of the Büyükada Island (Πρίγκηπος/Prinkipos), the Heybeliada Island 

(Χάλκη/Khalkitis), the Burgaz Island (Αντιγόνη/Antigoni), the Kınalıada Island (Πρώτη/Proti), the 

Sedef Island (Τερέβινθος/Terebinthos, modern Greek: Αντιρόβυθος/Antirovithos), the Yassıada Island 

(Πλάτη/Plati), the Kaşık Island (Πίτα/Pita), the Sivriada Island (Οξειά/Ohia) and the Tavşan Island 

(Νέανδρος/Neandros). Additionally, there is a submerged island called the Vordonisi Island, which 

should be added to this list29. With this survey, we attempt to reveal the underwater cultural heritage of 

the region. The primary focus of the survey was the Vordonisi Island30 (Fig. 2) an area claimed to 

contain building ruins from the Byzantine Period, and thus known as Monastery Rocks.  

 

Fig. 2: The Vordonisi Island 

Nevertheless, an earlier underwater survey was conducted in Kalamış Bay and the earliest underwater 

data were obtained from this region. A review of previous archaeological underwater surveys that have 

been conducted in and around Istanbul showed that a number of Yortan vessels dating from the Early 

Bronze Age were found in Kalamış Bay in 1989 during a cleaning work on the seafloor.  It was 

reported that the Istanbul Archaeological Museums found stone wall foundations during the rescue 

dives they performed there. However, their work was terminated because of very poor visual 

conditions. Studying these remains, Dönmez indicated a potential submerged settlement in Kalamış 

Bay. Özdoğan also emphasized that the artefacts recovered from this site suggest presence of a 

settlement underwater. A review of the evolution of the Marmara Sea, which was once a lake, it 

appears that Marmara Sea met the salt water from the Aegean Sea by crossing the Dardanelles around 

7000 BC. The connection of the Sea of Marmara with the Black Sea was probably around 5500 BC31. 

Based on the elevation of the Neolithic settlement of Yenikapı, the sea level was less than minus 6 

meters 9-8 thousand years before today. Accordingly, the Sea of Marmara at the beginning phase of 

the Fikirtepe Culture, which is called the Archaic Phase, should have been at a level 15 to 20 meters 

lower than the present-day elevation32. For this reason, the Prince Islands should have been linked to 

the mainland during the Neolithic Period33. However, Yarımburgaz 4-0 material was reported in 

Yenikapı today under the Marmara Sea level34. The settlements between today’s Anatolian coastal 

                                                           
29 Bilir et al. (2017), 132-150. 
30 Millas (1992), 205-208. 
31 Algan et al. (2011), 30; for relevant arguments see (Ryan et al. (1997); Aksu et al. (1999); Çağatay et al. (2000); Görür et al. 
(2001); Hiscott et al. (2002)). 
32 Although the exact dating of the finds that belong to the Archaic Phase of the Fikirtepe Culture was not established, 
similar materials recovered from the Yenikapı excavations are dated to 6400-5800 BC based on C14 data (Özdoğan (2013), 
173, fig. 12). 
33 Algan et al. 2011, 44; Özdoğan 2013,175. 
34 For detailed information on the Yarımburgaz 4 layer and materials dating to the Chalcolithic Age, see (Özdoğan et al. 
(1986), 12; Özdoğan (1990), 382, plt. 246-248, figs. 4a-b, 5b-c, 6a-b.). 
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borders and Prince Islands should have been flooded during this period35. Vordonisi should also have 

become an island during this period.  

2. THE NEMSUS PROJECT 2016 – 2017 CAMPAIGNS 

Our archaeological underwater survey within the scope of the NEMSUS project began with the 

permission of the Ministry of Culture and Tourism under No. 159887 dated 02.09.2016 on behalf of 

Düzce University between September 20th and October 5th 2016 - June 12th – 23rd 2017 in the area 

known as the Manastır Kayalıkları (Monastery Rocks), lying 1.5 km southwest of the Maltepe 

coastline and 4 km northeast of Kınalıada in Istanbul.  

2.1. The Vordonisi Island 

Most probably due to sea level rise and tectonic movements, Vordonisi should have sunk into the 

waters of Marmara Sea over time. However, it is not known exactly when the island vanished. 

Between 858 - 867 AD and 877 – 886 AD, Photios the Patriarch of Constantinople (Fig. 3), was sent 

to exile to the Armonians or Armenians Monastery in Vordonos36.  

Fig. 3: Saint Photios the Great, Patriarch of Constantinople 

 

There is a strong possibility that the rocky region known among the sailors as Büyük (Big) Vordonos 

and Küçük (Small) Vordonos was in fact the Vordonisi Island, which was once above the sea level, 

but sank into the sea due to massive earthquakes and floods over time. An analysis of the earthquakes 

that occurred in the region and the tsunamis triggered by these earthquakes shows that there was a 

tsunami in the Eastern Marmara due to an earthquake in 989 AD37.  

Considering that the ancient records of the island are no later than the 10th century, it is probable that 

Vordonisi inundated during this period. However, an explicit mention of Vordonisi in a map of 1770 

(Fig. 4) prepared by J. L. Cowley raises doubts about this probability.  

                                                           
35 Özdoğan (2015), 15, fig. 6. 
36 White (1981), 36. 
37 Soysal (1985); Altınok et al. (2001), 530. 
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Fig. 4: J. L. Cowley’s Map showing Vordonisi Island. 

 

While the earthquake and tsunami that occurred on May 22, 1766 led to damage in the Mudanya Bay 

and the Bosporus, all this happened before the map of 1770 was drawn. After this date, the first major 

earthquake that caused tsunami had occurred on July 10, 189438. However, this tsunami did not cause 

much changes on the Anatolian coastline39. It is also better not to rule out that Vordonisi may have 

been specifically indicated in the above mentioned map to warn sailors against dangerous rocks. In the 

meantime, these rocks are also referred to by the sailors as the Monastery Rocks. It is clear that the 

Adalar (Islands) district of Istanbul, also called the Prince Islands, served as a religious and political 

exile centre during the Byzantine Period. For this reason, this sunken land may be the island where the 

Patriarch Photios was sent to exile and once the Armonians Monastery was located. In order to prove 

this from an archaeological point of view, we need to identify the architectural remains of the 

monastery on the island. Therefore, we wanted to clarify the claims about the presence of Patriarch 

Photios’ monastery and that the island on which it was built had been devastated by an earthquake. We 

spend efforts to obtain clues about the history of the island. We also aim to register quickly it if 

remains of such a building are found on the island. Our survey dives focused on four different points 

of the study area where cliffs rising from the sea are located because we believe that remains should be 

located in shallows. In addition, when viewed from a satellite photograph, it was observed that most of 

the settlements in the Prince Islands looked northward, that is, the Anatolian side of Istanbul, and it 

was estimated that the possible building remains could be on the north facing side of the sunken 

island.  

In particular, our focus was around a large rock on the north-east side of the beacon facing the 

islands40. During these dives, we observed that the sea bottom of the island was covered with shells. 

The rocks beneath (Fig. 5a) and sticking out of the sea (Fig. 5b) are almost unnatural formations.  

                                                           
38 Especially in Heybeliada, it was recorded that sea water broke at the shore violently after ebbing approximately 15m, 
causing the boats in the bay to sink in the south of the island (Altınok et al. (2001), 531). 
39 Altınok et al. (2001), 531. 
40 During the dives, we observed that the depth changes between 0-10 m, and the visibility was clear and the water was 
around 23- 24ºC. In particular, we would like to mention that the best time for clarity of visibility is the end of September 
and the beginning of October, the month of our work.  
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Fig. 5a - 5b: Unnatural rocks beneath the sea and sticking out of the sea. 

 

Since the depth was not too much and the visibility conditions were very suitable, we also examined 

the area using mask and snorkel from the surface in addition to scuba diving. The scan was done 

systematically by two distant divers swimming in the direction of the route defined, in the wake water 

of the boat running at the lowest speed at a constant rotation. As a result of the surveys performed on 

the sunken island, we found a number of amphora handles and body fragments, roof tiles, unprocessed 

marble blocks, architectural blocks, as well as an anchor. Among the sherds recovered during these 

surveys, a total of four amphora handles and sherds of various amphorae are noteworthy (Fig. 6). 

Although we cannot get an idea about the period of handles, they clearly point to a commercial 

activity in the region. 

Fig. 6: Amphora sherds 

2.1.1. Roof Tiles 

Among the cultural assets identified, roof tiles have a very important place. In addition to four intact 

pieces of roof tiles which seem support the presence of a settlement before sinking, we found some 

fragments (Fig. 7).  

Fig. 7: Roof Tiles 

At the beginning, we thought that they belonged to an architectural structure on the sunken island. 

Eight more roof tiles were found as stacked and welded to each other (Fig. 8.).  
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Fig. 8: Stacked roof tiles 

 

All of the tiles found intact are 0.50 m x 0.25 m in size. It is possible to trace these tiles by their size 

and shape. The size of the tiles that were found in-situ in the dome of one of the rooms of the 

madrasah in front of the Ilyas Bey mosque, built in 1404 in Miletos by Menteşeoğulları are close to 

our samples. With a length of 0.50 m, they measure 0.30 m wide on one side, and 0.26 m wide on 

another. Another example to these roof tiles with a similar dimension was found in Enez. This 

structure was used as a small Byzantine chapel, but after the conquest of Enez, it was converted into a 

türbe (shrine) for Has Yunus Bey. The structure is dated before 1456 when Enez was conquered. The 

tiles in the building are 0.51 m long. They measure 0.30 m wide on one side, and 0.26 m wide on 

another. It is believed that similar measurements were used throughout the 15th century41.  

Fig. 9: Marble blocks plan 

 

It is possible to suggest that our samples belong to the 15th century, as in the above examples, 

although they are of the same width on both sides. In the meantime, we believe that these tiles 

belonged to a sunken ship loaded with tile that stroke the rocks rather than to a 15th century structure 

on the island, based on the assemblage of tiles found piled up on top of each other42.  

                                                           
41 Özyiğit (1990), 171, 172.  

42 Based on the stacked tiles seen in Fig. 8, we are of the opinion that these artefacts belong to a shipwreck. However, we 
have observed that tiles from this shipwreck were scattered around the island. Apart from that, we must take into account 
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2.1.2. Marble Blocks 

Perhaps the most important group of artefacts identified during the survey are the raw cyclopean 

marble blocks, consisting of 18 pieces (Fig. 9).  

They are encrusted with layers of seashells, sea urchins and shipworms. They were not arranged in any 

particular order, and some were evenly cut (Fig. 10).  

Fig. 10: Cleaning and measurement of blocks 

Since they were found together and irrelevantly, they give off the impression that they spilled off a 

ship. It’s known that, especially in the busy construction businesses of Istanbul, Proconnesos marble 

was usually preferred. Sailors trailed the southern shores of Marmara Sea after crossing the Çanakkale 

Strait in search of protection from the strength of the south-westerly lodos winds. The Vordonisi 

Rocks to the northeast of Marmara is especially open to lodos and extremely dangerous for sailors. 

These marbles must be from a cargo that was loaded onto a ship as being cut from marble beds, that 

hit the sunken island’s reefs and sank. Therefore, we can assume that a ship loaded with marble that 

set sail from Proconnesos sunk after crashing into the Vordonisi Rocks. Additionally, it is known from 

correspondence between Pliny the Younger, the Governor of Bithynia and Emperor Trajan that the 

marbles carried over the Lake Sapanca were taken to seaside43. Pliny the Younger suggested to dig a 

tunnel between Lake Sophon / Sapanca and Astacos / Izmit Bay in order to facilitate this 

transportation network. Even though it’s not really clear if this project was ever completed, it’s certain 

that the marbles obtained from the marble beds to the east of Marmara Sea reached Istanbul through 

the Vordonisi route. Although we were unable to obtain any information about dating from these 

marble blocks, analysis of fragments allowed us to learn from which marble bed they came from. For 

this reason, in order to determine the marble bed and take the route of the shipwreck, the samples 

taken from both the wreck and the Proconnesos / Marmara Island Saraylar Marble Quarries were 

analysed from the mineralogical-petrographical point of view in the Istanbul Central Laboratory. As a 

result of the analyses, it was proved that the marble blocks came from the Proconnesos Island (Fig. 

11).  

                                                                                                                                                                                     
that the shipwreck may have been destroyed since diving near the island is not prohibited, and the shipwreck is within the 
hunting area for fishermen and harpooners. 
43 Plin.Ep, X. 41. 
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Fig. 11: Thin section image under polarized microscope shows that both samples have the same characteristics. 

3. NEMSUS PROJECT 2018 CAMPAIGN 

The Underwater Survey of the North-eastern Marmara has been taking place since 2016 on the 

Anatolian coast of Istanbul and the waters surrounding the Prince Islands. The surveys performed in 

2016 and 2017 on the Vordonisi Island continued in the islands of Büyükada (Big Island), Sedef 

(Mother of pearl) and Heybeliada (Saddlebag) in 2018. A 15-day long survey was carried out between 

September 3 and 17, 2018. During this period, surveys were performed in the Çamlimanı Bay at 

Heybeliada Island, at Sedef Island and the Aya Nikola and Nakibey beaches that lie on the eastern 

shore of the Büyükada Island. 

3.1. Sedef Island 

The waters surrounding the Sedef Island is off limits to recreational divers due to the presence of 

sunken national heritage according to the Article 35 of the Law No. 2863 on Conservation of Cultural 

and Natural properties, except for the scientific dives. Diving was prohibited in the region based on the 

above mentioned law following removal of a few amphorae from the bottom of the sea by a group of 

recreational divers who noticed the presence of such cultural heritages in 1981. We first cruised 

around the island in order to identify any potential architectural remains near the shore. As a result, 

remains of a historical building was observed on the northwest shore of the island, which is currently 

occupied by a modern boat yard facility. Since there were many boats at the time that anchored in this 

part of the island, we performed dives to see whether it was also used as a harbour during Antiquity. 

We found a white porcelain milk bowl decorated with blue plants at a depth of approximately 18 

meters (Fig. 12). In addition to this, an 18th – 19th century metal anchor was found at a depth of 

approximately 21 meters during another dive to the south of the island. A potsherd was found during 

the same dive at a depth of approximately 17 meters.   

Fig. 12:  A porcelain milk bowl decorated with blue plants. 

 

3.2. Çamlimanı Bay, Heybeliada Island 

The Çamlimanı Bay to the south of the Heybeliada Island was our initial site for surveying to identify 

the remains of an ancient breakwater structure. Since the depth was too shallow, skin diving technique 
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was used for exploration. Scuba diving was required in the following days for explorations inside the 

harbour due to increased depths. A bell-like metal object was observed at a depth of 1.5 meters. With 

an opening of 0,50 m, its function was unknown. Another remain that was considered to be a building 

block was also observed. Among other finds are some potsherds and a column-like object. The most 

important find of the exploration dives in the Çamlimanı Bay was a green copper ore bed.  

3.3. Underwater Copper Ore Bed 

We know that in ancient times the Heybeliada Island was named “Khalkitis”, which means copper. 

Thus, it is not very surprising that the copper ore oxidized under the sea turns green. The green copper 

lode was found at a depth of 4 m (Fig. 13).  

Fig. 13: The underwater copper lode 

The four samples that we took from this spot (Fig. 14) were delivered to the Directorate of Istanbul 

Archaeology Museums to be transferred for further analyses to the Scientific and Technologic 

Researches Applied Sciences Centre at the Düzce University (DÜ- BİT). Analysis results to be 

published upon completion.  

 

Fig. 14: The samples taken for analysis 

Our bibliographic search revealed that it was an important copper mine also mentioned by the ancient 

philosopher and scientist Aristotle (de mir. Auscult  834. 58.), and it was known as the “diver’s copper 

= khalkon kolymbeten”44 that was used to be mined during Antiquity by divers from a depth 

approximately of two fathoms45. More importantly, it is reported that the statue of god in the Temple 

of Apollo in Sicyon was made of this copper. 

 

4. CONCLUSION 

The most important UCH findings obtained during the underwater surveys conducted within the scope 

of the NEMSUS project are the Proconnesian Marble Blocks we discovered on Vordonisi Island and 

the underwater copper mine in Heybeliada mentioned by Aristotle. The monastery where the Patriarch 

Photios of Constantinople was exiled, is still not fully identified. We believe that the architectural 

                                                           
44 Arslan 2010, 21. 
45 2 fathoms = 3.6576 m. The information on the depth of the ore from Antiquity coincides with our finding at the 

approximately the same 

depth. 
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remains we found on Vordonisi Island belong to this monastery. In order to prove this, an underwater 

excavation is required on the island.  

In addition, the copper production process will be revealed by analysing the samples taken from the 

underwater copper mine in Heybeliada. Also Lysippos was the famous sculptor born in Sicyon who 

lived in the same period with Aristotle. Thus, the statue of Apollo, which Aristotle mentions, should 

have been cast by Lysippos of Sicyon. For this reason, the copper extracted from underwater has a 

special importance. It is possible to designate Çamlimanı Bay, where the mine was extracted, as the 

place where industrial diving first emerged. 
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