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Preface 

 

Dear Colleagues, 

We are delighted to present the first “Światowit” Supplement Series U (Underwater) volume: 

Archaeology: Just Add Water – a publication which celebrates five years of the Department 

for Underwater Archaeology in the Institute of Archaeology, University of Warsaw. 

The subtitle Underwater Research at the University of Warsaw does not mean that the volume 

contains only the papers concerning the achievements of the scholars from Warsaw; 

it includes also the research of our long-time co-operators and the foreign colleagues, 

who have participated in the 2nd Warsaw Seminar on Underwater Archaeology, which 

was held at the University of Warsaw in January 2017. 

Due to the fact that the initiative has received a lot of attention from the Authors, the volume 

includes papers attributed to various chronologies and territories. Although, there 

is a common ground of all the articles: the field of underwater archaeology. Some 

are the latest reports from the fieldwork or the activities of certain museums and universities 

in the field of protection of underwater cultural heritage, as well as the newest technologies, 

their influence on underwater archaeology methods; others concern more theoretical matters, 

like the archive studies or analyses of the archaeological material. We are sure that they 

all provide original suggestions and inspirations to the whole field of studies. 

We would like to express our extreme gratitude to all the Authors for the great 

communication and acceptance. 

We would like to thank all the Reviewers, who have devoted their time, selflessly sharing 

their guidelines with the Authors: dr habil. Roksana Chowaniec, prof. dr habil. Iwona 

Modrzewska-Pianetti, dr habil. Agnieszka Tomas, prof. dr habil. Andrzej Buko, 

prof. dr habil. Kazimierz Lewartowski, prof. dr habil. Artur Magnuszewski, 

dr habil. Krzysztof Misiewicz, dr habil. Tomasz Nowakiewicz, and dr Michał Starski; we also 

very much appreciate the instructions of the Reviewers from the foreign academies: 

prof. PhDr. Klára Kuzmová, CSc. from the Trnava University, doc. dr sc. Irena Radić Rossi 

from the University of Zadar, Dr Simona Venera Todaro from the University of Catania, 

Massimiliano Ditta from the Stavanger Maritime Museum, PD dr habil. Oliver Nakoinz 
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from the Christian-Albrechts-Universität zu Kiel, Mark E. Polzer, M.A. from the Flinders 

University, dr Pierre Poveda from the Aix Marseille University. 

Special words of gratitude we address to dr habil. Bartosz Kontny, Prof. UW, who vividly 

participated in the editorial works on every level and supervised the whole enterprise. 

The idea of the anniversary publication was enthusiastically approved by the Head 

of the Department for Underwater Archaeology, prof. dr habil. Iwona Modrzewska-Pianetti. 

We are immensely grateful for her continuous kind support and encouragements. 

The Museum of Diving and the Warsaw Diving Club (notably Karina and Grzegorz 

Kowalscy) have always been engaged in the underwater archaeology initiatives. They have 

generously offered help and advice in theory and practise. Hoping for further, equally fruitful 

cooperation, we express the heartfelt thanks on behalf of all the underwater archaeologists 

from the University of Warsaw. 

Underwater archaeology at the University of Warsaw was introduced long before 

the Department was officially established. Hereby we would like to honour all our colleagues, 

both scholars and students, who have participated in the lengthy process of constituting this 

magnificent field of research in our alma mater. Three in particular should be acknowledged 

here: dr habil. Radosław Karasiewicz-Szczypiorski – current director of the post-diploma 

'Underwater Archaeology' studies and forever supporter of all the underwater archaeology 

activities, Magdalena Nowakowska, M.A. – co-ordinator of the UNESCO Unitwin 

for Underwater Archaeology for the University of Warsaw, polymath in the field, great 

colleague and advisor, and Artur Brzóska, M.A. – diving Instructor and educator, spiritus 

movens of numerous student projects, remarkable academic and teammate. 

It is Your guidance, which led us all to this place. 

 
 

Aleksandra Chołuj 

Małgorzata Mileszczyk 

Karolina Trusz  
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Underwater Archaeology at the University of Warsaw 

Bartosz Kontny1 

 

Although plenty of majors are represented in the Institute of Archaeology, University 

of Warsaw – one of the largest institutions of this kind in the world – for a long time 

underwater archaeology had troubles settling there for good. Nonetheless, the cooperation 

between the archaeologists and scuba-divers started relatively soon, along with the dawn 

of this field of research in Poland. Since the very beginning, involved in the activities 

in the sphere of underwater archaeology was the group connected with the Warsaw Diving 

Club2, affiliated by the Polish Tourist and Sightseeing Society3 (hereinafter: WKP PTTK). 

One of the pioneers of diving in Poland and the member of WKP PTTK, Mieczysław 

Kwapisiewicz (1922–1992), being a scientist himself (postdoctoral researcher 

in the Department of Metallurgy, Faculty of Mechanical Engineering, Warsaw University 

of Technology4 – cf. Politechnika Warszawska. Skład osobowy rok akademicki 1961–1962 1962: 

155), has co-operated with archaeologists; although he was not institutionally connected with 

archaeology.5 His archaeology-based activities in WKP PTTK, and then, starting from 1958, 

in the Warsaw Underwater Club6 (founded by him7 and affiliated by the State Defence 

League8; hereinafter: WKP LOK), were of a secondary character. Although multiple surveys 

were undertaken in those days, in co-operation with the Institute for History of Material 

                                                
1 Ph.D. habil., Prof. UW; Institute of Archaeology, University of Warsaw; e-mail: bdkontny@uw.edu.pl. 
2 Ed. note: Warszawski Klub Płetwonurków. 
3 Ed. note: Polskie Towarzystwo Turystyczno-Krajoznawcze. 
4 Ed. note: Katedra Metaloznawstwa, Wydział Mechaniczny Technologiczny Politechniki Warszawskiej. 
5 It has to be noted, though, that Kwapisiewicz’s Ph.D. dissertation, titled The Iron Metallurgy of the Early 
Mediaeval Period in Greater Poland („Hutnictwo żelaza okresu wczesnośredniowiecznego Wielkopolski”, 
Warsaw 1966), which was supervised by Prof. Ph.-Eng. Kornel Wesołowski, had partly an archaeological 
character. After all, it is stored in the library in the Institute of Archaeology, University of Warsaw (catalogue 
no. 419/D). Connection between the Warsaw University of Technology (Politechnika Warszawska [PW]) 
and the University of Warsaw (Uniwersytet Warszawski [UW]) in the field of archaeology was possible 
due to the presence of the Team for Studies on Polish Middle Ages (Zespół Badań nad Polskim Średniowieczem) 
UW and PW, established in 1958 by an archaeologist – Prof. Włodzimierz Antoniewicz. The team, associated 
e.g. with the then Chair of Ancient and Early Mediaeval Archaeology UW (Katedra Archeologii Pierwotnej 
i Wczesnośredniowiecznej UW; since 1965 – Chair of Prehistoric and Early Mediaeval Archaeology/Katedra 
Archeologii Pradziejowej i Wczesnośredniowiecznej UW), was especially active in the 1960s, which 
has manifested itself in the annual report conferences and own publications – cf. Sochacki 1993a: 185; 1993b: 
205–206; Kolendo 2000: 108. 
6 Ed. note: Warszawski Klub Podwodny „Krab”. 
7 WKP LOK was established as a result of the interpersonal disagreements inside WKP PTTK. 
Due to that Kwapisiewicz left WKP PTTK and has created a new unit, colloquially called ‘Kwap-Club’ („Kwap-
Klub”). For the invaluable consultations in a matter of Mieczysław Kwapisiewicz and his activities as well 
as WKP PTTK and WKP LOK the author of the hereby paper is very grateful to Karina Kowalska (Museum 
of Diving, Warsaw) and Grzegorz Kowalski (WKP PTTK). 
8 Ed. note: Liga Obrony Kraju. 
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Culture, Polish Academy of Sciences9 (currently: Institute of Archaeology and Ethnology, 

Polish Academy of Sciences10) as well as the National Museum of Archaeology11 in Warsaw, 

the professional level was not achieved. Mieczysław Kwapisiewicz has mentioned that during 

the surveys in 1957 and 1958 in the waters of Lake Biskupińskie (fig. 1), Lake Sobiejuchy 

and Lake Święte as well as Lake Gopło in the area of the Mouse Tower (both Kuyavian-

Pomeranian Voivodeship12), the coastline of the Wolin island and streams of the Parsęta River 

in the neighbourhood of the Kołobrzeg-Budzistowo stronghold (both West Pomeranian 

Voivodeship)13 the scuba-divers were only an auxiliary team, having facilitated “rummaging 

for artefacts in the basin floor”14 (Kowalska 2011: 14).15 None the less, plenty of features 

were successfully located, such as the alleged bridge relics in Lake Gopło and the Parsęta, 

hearths and bones from Lake Sobiejuchy (Kuyavian-Pomeranian Voivodeship), as well 

as wooden structures (i.e. remains of the wall eroded by waves) and pottery vessel from Lake 

Biskupińskie (Rajewski 1959: 47). Along with the team of scuba-divers from WKP LOK, 

Mieczysław Kwapisiewicz was in charge of the underwater team, also during the studies 

on the Early Iron Age lake dwelling in Rybno, Lake Piłakno (fig. 2, 3; Warmian-Masurian 

Voivodeship; Bukowski, Dąbrowski and Odoj 1962: 72), but in this case the archaeologists 

have already elaborated some methods of research (Odoj 1962: 714–716). Other expeditions, 

in which Kwapisiewicz and Zinserling with WKP PTTK divers were involved, were 

connected to the wreckages of the planes from the Second World War: JU87 Stuka in Lake 

Pluszne and Ił2 in Lake Łańskie in 1958 (both Warmian-Masurian Voivodeship; 

cf. Szydłowski 201416; Laskowski 2015), therefore – in those times – findings of a rather 

historical character.17 

                                                
9  Ed. note: Instytut Historii Kultury Materialnej Polskiej Akademii Nauk. 
10 Ed. note: Instytut Archeologii i Etnologii Polskiej Akademii Nauk. 
11 Ed. note: Państwowe Muzeum Archeologiczne. 
12 Ed. note: all locations given according to the current administrative division of Poland. 
13 Survey was carried out during the period from the 9th to 12th of August 1958. Apart from Kwapisiewicz also 
further WKP PTTK divers took part in the expedition, i.e. J. Rutkowski and A. Sobociński. Pillars and posts 
found by divers were attributed to the alleged bridge construction and fishing harbour only hypothetically 
(Leciejewicz, Łosiński 1960: 50). 
14 Originally: „wygrzebywanie przedmiotów z dna”. 
15 One cannot omit the important position of Andrzej Zinserling during these enterprises. He was one 
of the founders of WKP PTTK and a long-standing chair/vice-leader of the Underwater Tourism Commission 
in the Polish Tourist and Sightseeing Society (nowadays: the Underwater Activity Commission). 
16 Unfortunately, the paper is tainted with the factual flaws. 
17 It is worth mentioning that Mieczysław Kwapisiewicz (alias „Stadnicki”) was also active in the underground 
during the German occupation; he served in the Polish Home Army (Armia Krajowa) in Grodzisk Mazowiecki 
and the Kampinos Forest (Puszcza Kampinoska) (cf. https://www.1944.pl/powstancze-biogramy/mieczyslaw-
kwapisiewicz,26157.html, access 02.01.2018). 
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Pioneer attempts (unfortunately unsuccessful) to create a unit concentrating on underwater 

archaeology in Warsaw, at the University, were adopted thanks to Zdzisław Skrok – first 

a student, later an absolvent, and, for a short time, employee at the then Chair of Archaeology, 

University of Warsaw18. A group of scuba-diving students (not only of archaeology), forming 

since the end of the 1960s, was shortly federated in the ‘Wreck’ (Polish: “Wrak”) – Academic 

Club for Underwater Tourism19 (Skrok 1991: 291).20 At the turn of the 1960s and 1970s 

the members of the club have been conducting underwater surveys in co-operation with 

the archaeologists from the University of Warsaw. The reconnaissance has covered the bed 

of the Bug River in Ołtarze-Gołacze, in proximity of the Neolithic settlement relics 

(Masovian Voivodeship), the area of Cape Kula on Masurian Lakes Jagodne and Boczne 

(there is e.g. the mediaeval burgh and the necropolis of the Roman Period in Bogaczewo 

located nearby, on the shore; Warmian-Masurian Voivodeship) and Lake Żarnowieckie 

(Pomeranian Voivodeship). The expedition was set even to investigate the mammoth’s 

remains in the clay-pit pond near Pułtusk (Masovian Voivodeship). The results were 

not stunning, thus in 1975 the club limited its activities to scuba training, although the entry 

about the ties with archaeology was still left in the statute (Heinrichs 2014: 53–54). Zdzisław 

Skrok has not abandon archaeology entirely (fig. 4) – he has actively participated in 

excavations in the Baltic Sea (for the 1975 expedition on the legendary for Polish underwater 

archaeological site – the mediaeval W-5, the so-called Copper Wreck – he has engaged 

the members of ‘Wreck’ club; cf. Ossowski 2014: 102); although that he has already done 

outside the structures of the University. Skrok is the author of the oldest and up till now 

the only synthesis devoted to underwater archaeology in the popular version, published 

by Wydawnictwo Morskie21 (Skrok 198222). The confirmation of the enthusiasm for diving, 

still smouldering among the ‘Wreck’ youth, is the first M.A. thesis devoted to underwater 

archaeology (mainly to the issue of methods of research) written by Tomasz Wilde (1979), 

afterwards a well-known traveller. 

                                                
18 Ed. note: Katedra Archeologii Uniwersytetu Warszawskiego. 
19 Ed. note: Akademicki Klub Turystyki Podwodnej „Wrak”. 
20 In those times the scuba-training was very demanding, both in the matter of acquiring skills as well 
as the knowledge. The structures of underwater activity clubs enabled the access to diving, very limited 
for the average Polish citizen from the communist times: the relation of the regular salaries to the prices 
of equipment were so disadvantageous (e.g. the price of the western-European wetsuit equalled the yearly 
wages) that only by the means of the clubs it was possible to use the shared diving equipment, and even then 
the insufficiencies in this matter were severe.   
21 The ‘Maritime Editors’. 
22 Updated and somehow fuller version was published later in the pocket-sized series of Wydawnictwa 
Artystyczne i Filmowe (the ‘Artistic and Film Editors’; Skrok 1991).  
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In the form depicted above the club endured until the 1990s. The changes in the pattern 

of scuba-diving in Poland (demise of the amateur diving clubs) have led to the gradual 

disappearance of the ‘Wreck’, even though the first possibilities for scientific expeditions, still 

much limited, have occurred. Due to them, at the turn of the 1980s and the 1990s, the students 

of archaeology and ‘Wreck’ members, Piotr Sadurski and Rafał Werbanowski, have 

participated in the underwater excavation in the Netherlands, on the Aanloop Molengat site 

(the wreck of the Dutch vessel dated to the 17th century, with the truly intriguing cargo)23 

as well as the 16th-century wreck of Scheurrack24. ‘Wreck’, indeed, has sunk, but fortunately 

it was not the fate of the archaeology at the University of Warsaw. 

The beginning of the 1990s was a period when the Institute of Archaeology has truly 

flourished: after the murky times, a freedom of science has finally prevailed at the University. 

The programme of education in the field of archaeology could be modified without 

the serious limitations of the ministry or the frames resulting from introducing the Bologna 

Process, inflicted in time. In these circumstances the second attempt to introduce 

the underwater archaeology to the educational programme of the University of Warsaw took 

place. Due to the involvement of a group of students (e.g. Paulina Kubacka, Wojciech 

Kowalczyk, Kazimierz Kotlewski, Robert Matłacki and the author of the hereby paper) 

as well as the goodwill of the director of the Institute of Archaeology (Prof. Tomasz Mikocki) 

and the Central Maritime Museum in Gdańsk25 management (director – Prof. Andrzej 

Zbierski – and vice-director – Ph.D. Jerzy Litwin) systematic classes for students have started, 

being held in both Gdańsk and Warsaw. The students have also participated in the research 

projects led by the Gdańsk Museum – in the mediaeval harbour in the Puck Bay (Zatoka 

Pucka) as well as the W-27 wreck-site. In the same time a student research circle 

for underwater archaeology was created, which has brought together the constantly increasing 

group of diving students of archaeology. There were more and more affiliates, 

as the popularity of diving as a kind of recreation has been increasing constantly. 

The members of the student research group have conducted the surveys mostly 

in co-operation with the Galindian expedition of the Institute of Archaeology, in Lake Salęt 

Wielki, in the proximity of Mrągowo (Warmian-Masurian Voivodeship; Kontny 1994; 1995). 

The most promising results were acquired after the reconnaissance in the area of the Bird 

Island (Ptasia Wyspa), thanks to which multiple fragments of animal and human bones, 

                                                
23 Cf. Maarleveld and Overmeer 2012. 
24 Cf. e.g. Maarleveld 1990. 
25 Ed. note: Centralne Muzeum Morskie. 
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as well as pottery sherds dated back to the Early Iron Age have been acquired, connected with 

– still poorly recognized in that time – traces of settlement on the island (artefacts were 

present in the colluvium strata). The results of this research were then used in scientific papers 

(such as Fedorczyk, Nowakowski, and Szymański 1998: 375). Unfortunately, this episode 

also did not end with the constant presence of education and research in underwater 

archaeology in Warsaw, even though the results were much more promising than for the first 

time. Apart from the forenamed, the M.A. dissertation of Paulina Kubacka should be also 

mentioned; it regarded the issue of the boats from the banks of Lake Łebsko (Pomeranian 

Voivodeship) and was later published (Kubacka 2000). 

However, the seed has been sown: next students of archaeology, active in the student 

associations (e.g. Student Scientific Association for Modern Methods of Archaeological 

Survey and Documentation “Wod.O.Lot”26) have supported the land expeditions with 

underwater survey, not only in Poland: cf. the activities in the Bay of Kotor in Montenegro 

(Kajak 2014: 77–108); they have also participated in the archaeological festivals in Biskupin 

(fig. 5; Kontny and Nowakowska 2013). The former ‘underwater students’ have developed 

their scientific interests, also at the University. At the end of the 1990s another series of 

classes dedicated to underwater archaeology (lectured by Prof. Iwona Modrzewska-Pianetti 

and Bartosz Kontny, M.A.) were concluded with visits to multiple museums managed 

by the Central (currently: National) Maritime Museum (fig. 6). 

But the breakthrough was still to come. Year 2010 brought a success in that matter; the first – 

supported by the first edition of the European Social Found – at first the courses, which have 

later evolved into the post-diploma studies in the field of underwater archaeology. The credits 

for that should be given to Prof. Radosław Karasiewicz-Szczypiorski, managing the courses, 

and Magdalena Nowakowska, M.A. but also WKP PTTK should be mentioned for the diving 

support as well as the Museum of Diving. The successive editions of the course 

are considerably popular among the amateur divers, which not only promotes archaeology, 

but also contributes to the awareness of the underwater cultural heritage. The development 

has soon led to establishing underwater archaeology as a field of studies taught in the Institute 

of Archaeology, University of Warsaw by its research staff as well as the Visiting Professors. 

It was facilitated by establishing the Department for Underwater Archaeology (head of which 

is, from the beginning, Prof. Iwona Modrzewska-Pianetti; although the researchers from other 

                                                
26 Ed. note: Studenckie Koło Naukowe (SKN) Nowoczesnych Metod Prospekcji i Dokumentacji Archeologicznej 
“Wod.O.Lot”. 
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departments are also involved into the underwater research and didactic activities. The core 

are lectures and practical classes for the second year of B.A. students, but also pro-seminars 

and seminars (during which multiple B.A. and M.A. dissertations have been written) as well 

as the additional classes, devoted to shipbuilding, methods of research etc. The didactic offer 

includes the classes in English for the foreigners studying archaeology in Warsaw, too. 

The practical classes in the matter of survey, documentation and exploration methods are also 

being held for the students of archaeology, joined with the fieldwork practice27; it has been 

held e.g. at the settlement complex from the early Iron Age, Roman Age and the Middle Ages 

in Szurpiły (the Suwałki Region; Kontny 2010) or on Lake Legińskie at the Mrągowskie 

Lakeland (both sites in Warmian-Masurian Voivodeship); fieldwork practise was organised 

also in Turkey, Croatia, and Ukraine. The co-operation in the field of underwater research was 

established with the archaeologists from Kuwait, Georgia, Norway and Denmark – 

the researchers from these countries have presented their discoveries in the Institute 

of Archaeology; in 2011 the Institute was also visited by the father of the world’s underwater 

archaeology – George Bass, invited by Karina Kowalska, M.A. (the Museum of Diving). 

There was an excellent co-operation developed with the Ukrainian archaeologists at Crimea. 

Surveys of the southern coast of the peninsula, led for many seasons by Magdalena 

Nowakowska, revealed subsequent anchorages, or even potential wreckages (Nowakowska 

2011). Unfortunately, after the annexation of Crimea the research was ceased – the actual 

exploration was not even launched... Thus, the co-operation (not yet on the full scale) with 

the Ukrainian archaeologists continues in the area of the Tendra Peninsula and Berezan Island 

(Black Sea). The survey is led by Vyacheslav Gerasimov and the student training 

is supervised by Artur Brzóska. 

Yet, the Crimean breakdown did not stop the research initiatives. The activities of the Student 

Association for Underwater Archaeology28 should be emphasised here. 

Due to the involvement of the students29, with the supervision of the scholars from 

the Institute of Archaeology (Artur Brzóska and the author of the hereby paper), some 

                                                
27 At this convenience the students can gain their diver-archaeologist certification CMAS PA1 and PA2. 
The works over the novelisation of the programme for training were coordinated by the author of the hereby 
article, as a member of the Subcommittee for Research of the Commission of Underwater Activities CMAS 
(Confédération Mondiale des Activités Subaquatiques). 
28 Ed. note: Koło Naukowe Archeologii Podwodnej (KNAP). 
29 It is necessary to emphasise the significance of the first chairperson of KNAP – Zuzanna Jędrzejczak, M.A. – 
– who has piloted several successful research projects. 
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important research projects were done.30 The most important ones have taken place in Lake 

Hańcza and Łańskie (dugouts; Kontny et al. 2014), Lake Wigry (Słupiańska Bay discoveries; 

Kontny et al. 2016), Lake Łęczek (dugout; Brzóska et al. 2016), Lake Orzysz and Wylewy 

(lake settlements; Kontny et al. 2018), Tworki Skrodzkie (the reconnaissance of the littoral 

zone near the land site), Lake Niegocin (so-called ‘barge’; Kontny et al. forthcoming), 

the Muchawka River (the area of the 19th-century battlefield; Mileszczyk and Maciejewski 

2017), the Biebrza River (pales), Bogaczewo (lake settlement), and Lake Niedzięgiel 

(logboat).31  

However, the most important scientific achievement up till now is the study on the lake site 

in Lubanowo (West Pomeranian Voivodeship; Kontny et al. 2016; Nowakiewicz 2016). 

It is the only known deposit of weapons, elements of the horse tack and tools of the European 

protohistory, researched with the methods specific for underwater archaeology. The research 

will probably last for much longer... 

It is especially important to highlight the successful search for the spoils of the Deluge32, 

sunken during their transportation via the Vistula. Finding them was the idée fixe 

of Prof. Tomasz Mikocki, the long-term director of the Institute. After his death 

it was implemented by Hubert Kowalski (e.g. Kowalski 2015; 2016).33 During 

the aforementioned works other archaeological features have also been discovered: 

e.g. the unknown wreck, documented lately in co-operation with the Institute of Archaeology 

– as a part of a larger research project – by Piotr Sadurski, voluntary in the Department 

for Underwater Archaeology; the acquired radiocarbon dates indicate that the vessel might 

have been built even in the early 16th century! The Mediterranean branch of the Department’s 

research is perfectly represented by the activities of the team working on trade contacts 

of ancient Spain, by the means of the Polish Ministry of Science and Higher Education grant 

HARMONIA 7 (Prof. Iwona Modrzewska-Pianetti and Aleksandra Chołuj, M.A.). 

The Institute receives also the reports of accidental underwater discoveries, which are then 

documented and preserved by the researchers, such as the Jabłonna wreck, probably the relic 

of the 18th-century flat-bottomed river vessel, so-called ‘berlinka’ or ‘odrzak’, registered 

                                                
30 Some student projects were devoted to improving skills during the foreign underwater expeditions,  e.g. in Turkey, 
within the co-operation in the UNESCO UniTwin Network for Underwater Archaeology (Gałecki and Kuśnierek 2016). 
31 Ed. note: most projects took place in the Warmian-Masurian Voivodeship; Tworki Skrodzkie and the Biebrza 
River are in the Podlaskie Voivodeship; Lake Niedzięgiel is located in the Greater Poland Voivodeship 
and the Muchawka River in the Masovian Voivodeship. 
32 Ed. note: a series of mid-17th-century Swedish campaigns in the Polish–Lithuanian Commonwealth. 
33 More particular information about majority of aforementioned sites is included in the hereby volume. 
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by M.A. Zbigniew Stasiak (Mileszczyk 2010). Moreover, the researchers of the Institute have 

participated in projects organized by the National Maritime Museum in Gdańsk. 

The ‘Windborne’ (Wiatrem Gnane) expedition might be mentioned in this place, led by Iwona 

Pomian, M.A. (head of the Underwater Archaeology Department34 in NMM), which actual 

result was the documentation of more than 40 Swedish cannons dated to the end 

of the 18th century, being a cargo of a wreck lying on the depth of more than 40 m (Kontny 

and Pomian 2011). The underwater archaeologists from the University of Warsaw were also 

invited to participate in the significant project in the so-called ‘Bay of Wrecks’ (Zatoka 

Wraków), supervised by Prof. Waldemar Ossowski (the documented wrecks were dated 

to e.g. Middle Ages) and – also led by Prof. Ossowski – research on the notorious Copper 

Wreck (Ossowski 2014: 111–115). Among the most exotic places studied by University’s 

underwater archaeologists are e.g. Kuwaiti Failaka Island’s coastal zone fish-traps (Polish 

Centre of Mediterranean Archaeology UW35 – cf. e.g. Nowakowska 2013) and the Andean 

lakes survey in search for sanctuaries (The Centre for Precolumbian Studies UW36), with 

the participation of Magdalena Nowakowska. Additionally, from the very beginning, the very 

close, even familiar relations connect the Institute with the Museum of Diving37 in Warsaw, 

managed by the curator Karina Kowalska and WKP PTTK (fig. 7). Recently the close 

co-operation has also been established with the Centro de Arqueología Subacuática in Cádiz, Spain, 

effecting in a training of the student of Prof. Modrzewska-Pianetti, Joanna Staniszewska, M.A. 

Since 2014 the Institute of Archaeology is a full member of UNESCO UniTwin Network 

for Underwater Archaeology, which federates the universities from the whole Europe. 

The fundamental purpose of the Network is the exchange of information and experience 

in scope of didactics and education in the field of protection of underwater cultural heritage. 

Magdalena Nowakowska, M.A., along with Karolina Trusz, M.A. being an official 

co-ordinator in this body, lately has also been appointed the member of the International 

Scientific Committee CMAS. 

Therefore, the second decade of the 21st century might be regarded as very successful 

for the academic underwater archaeology in Warsaw. As a mean of recognition one might 

consider the organization of the 7th International Wreck Festival (the 11th of February 2017) 

at the University of Warsaw. A kind of confirmation for the development of the discipline 

                                                
34 Ed. note: Dział Badań Podwodnych. 
35 Ed. note: Centrum Archeologii Śródziemnomorskiej UW. 
36 Ed. note: Ośrodek Badań Prekolumbijskich UW. 
37 Ed. note: Muzeum Nurkowania. 
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are also the international seminars dedicated to underwater archaeology and the hereby issue, 

prepared by young researchers; several Ph.D. theses are also in spe. It is hoped that in the next 

10 years the analogical review of achievements of the University of Warsaw’s underwater 

archaeologists (fig. 8) would yield even more impressive! 
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Fig. 1 –WKP PTTK scuba-divers in Biskupin 
(photo: T. Biniewski, courtesy of K. Kowalska, Museum of Diving) 

 

 
 

Fig. 2 – Underwater excavations in Rybno, Piłakno Lake published in the magazine “Poznaj 
Świat”, 12.08.1961 (courtesy of K. Kowalska, Museum of Diving) 
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Fig. 3 – Mieczysław Kwapisiewicz in Rybno, Piłakno Lake (published in the magazine 
“Poznaj Świat”, 12.08.1961, courtesy of K. Kowalska, Museum of Diving) 

 

 
 

Fig. 4 – Zdzisław Skrok during the research at Gdańska Bay (after: Skrok 1991) 
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Fig. 5 – Group of diving archaeologists – Archaeological Festival in Biskupin, 1995  
(from the archive of B. Kontny) 

 

 
 

Fig. 6 – Student trip to Gdańsk, 1998 (from the archive of B. Kontny) 
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Fig. 7 – Karina Kowalska (Museum of Diving) and Laura White (Institute of Nautical 
Archaeology, Texas University), Warsaw 2012 (photo: G. Kowalski) 

 

 
 

Fig. 8 – Underwater archaeologists from the Institute of Archaeology, University of Warsaw  
– professional diver III class certification training, 2011 (photo: W. Mattya) 



UNDERWATER RESEARCH 
AT THE 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abbreviations: 
University of Warsaw – hereinafter: UW 

Institute of Archaeology, University of Warsaw – hereinafter: IA UW 



 28 

UNDERWAT ER RESEARCH  IN THE LAKE I N LUBANOWO 
(WEST POMERANIAN VOIVODESHIP,  NORTH-WESTERN POLAN D) 

During years 2014–2017 the team 
of scholars and students from IA UW, 
featuring the Institute of Archaeology 
and Ethnology, Polish Academy 
of Sciences carried underwater survey 
in the unnamed lake (former Herrn-See) 
in Lubanowo village (ex-Liebenow) 
in Western Pomerania. During 
underwater research weapons, tools, 
and horse harness elements (including 
chain reins) were found. They are dated 

mainly to the Roman Period but exceptionally also to the Middle Ages. Some items bear traces 
of ritual destruction. The parallels to weapons may be identified namely in the Przeworsk Culture 
and to some extent also in Scandinavia. The site should be attributed to sacrificial military deposits. 
Its extraordinary character lays in the fact that, so far, it is the only site of that type which is still 
in its ‘lake stage’, i.e. not a marsh or bog. Most probably it was used by local inhabitants, 
i.e. the peoples of the Lubusz group.                   

Text: Bartosz Kontny 
                        Photo: Lubanowo Expedition 

PROTECTION OF UNDERWATER HERITAGE OF COASTAL WATERS 
OF KOŁOBRZEG (WEST POMERANIAN VOIVODESHIP,  NORTHERN POLAND) 

In 2014 the Department for Underwater 
Archaeology IA UW has started 
an educational and research project within 
the agreement between UW 
and the District Council (Starostwo 
Powiatowe) in Kołobrzeg.  
The main objective of the enterprise was 
the educational cooperation with schools 
in the district and the local community 
in the field of maritime archaeology 
and protection of underwater cultural 
heritage.  
In accordance with the agreement, 
the underwater survey in the shelf zone 

of the Baltic Sea in Kołobrzeg region has been initiated. In addition, as a part of the internships 
for the post-diploma studies Underwater Archaeology IA UW, archaeological sites located 
in the inland waters of the region have also been verified. Project was coordinated by Artur Brzóska 
and Magdalena Nowakowska.              

Text: Magdalena Nowakowska 
        Photo: IA UW Underwater Expedition 
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NIDAJNO BOG SITE (MASURIAN LAKELAND,  NORTH-EASTERN POLAND) 

Investigated from 2010 by Tomasz 
Nowakiewicz from IA UW and Aleksandra 
Rzeszotarska-Nowakiewicz from 
the Institute of Archaeology 
and Ethnology Polish Academy 
of Sciences. Nidajno-bog (between 
the villages of Piecki and Czaszkowo) 
is the first one in Poland with evidence 
of the practice of bog sacrifice, better 
known and associated with ancient 
Germanic societies and their sites 
in southern Scandinavia (like Illerup Ådal, 
Nydam, Thorsberg). In this rite, 
the weapons and various items 

of warrior’s equipment (numerous spearheads, battle knives, swords, chain-mail) were cast into 
the waters of a marshy lake. Many of them had been ritually destroyed.  
Spectacular find is a group of extremely valuable objects manufactured in the best workshops 
of the ancient classical world: richly decorated belt buckles with zoomorphic representations, larger 
mounts with images of gryphons, capricorns and less easily identified hybrid beasts, sword-fittings 
plated in gold (decorated with a motif of lions, birds, and dolphins), silver and gold figurine 
of a vulture, and fragments of a glass cup. 
It is still unclear whether the rituals were practiced by members of a Germanic war band on their way 
to the Scandinavian homeland from the Black or the Mediterranean Sea, or by Balts (Galindians) 
returning from the same region where they had learnt the prestigious and impressive ritual from their 
Germanic associates.                                     

Text: Aleksandra Rzeszotarska-Nowakiewicz & Tomasz Nowakiewicz 
     Photo: Mateusz Osiadacz 

 
BROŻANE LAKE (PODLASKIE VOIVO DESHI P, NORTH-EASTERN POLAND)  

The researchers from IA UW, led 
by Magdalena Nowakowska and Artur 
Brzóska, organized the underwater 
survey of Brożane Lake in Augustów 
Forest in 2013. They were supported 
by the local NGO, Association for Search 
of Places of Battles, Martyrdom and War 
Graves ‘Leśni’, as in 1945 the area was 
the witness of the so-called Augustów 
Roundup, and the lake is a supposed place 
of rest of the remains of numerous 
partisans from ‘Grom’ unit. More 
information in the hereby volume. 
 

Text: Małgorzata Mileszczyk 
Photo: IA UW Underwater Expedition 
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THE RIVER VISTULA 1655–1906–2009 – INTERDISCIPLI NARY EXAMI NATIO NS 
OF THE RIVERBED (WARSAW, CENTRAL POLAND) 

In 2009, UW researchers started 
the project with the participation 
of specialists from entire Poland. The 
aim of exploration of the Vistula’s 
riverbed in the vicinity of the Gdański 
Bridge in Warsaw was to localize cargos, 
which were sunken in the 17th century. 
They contained sculptures, details 
of sculptural and architectural ornaments, 
as well as cannons with cannonballs. 
As a matter of fact, an indirect aim was 
to find the place where in 1906 sand 

miners extracted a few dozen items from the mentioned 17th-century transport. Due to the fact that 
more than 350 years have passed since the sinking, and more than 100 since the extraction of a part 
of the cargo by the sand miners, it was necessary to consider not only the examination of the bottom 
itself, but also of what could be found below its surface. Therefore the first phase of work was 
applying geophysical methods, which are used for examinations of bottom sediments. Apart from sub-
-bottom profiler, side-scan sonar was also used in the research. Thanks to all the equipment 
and the commercial divers, after two years of research, in September 2011 the first group of objects 
was found. Until 2018, more than 20 tons of architectural sculptural ornaments have been recovered 
during the works. The examination conducted so far has shown that the individual marble elements 
assembled a monumental outdoor staircase of the Villa Regia (Kazimierzowski Palace). The project 
is led by Hubert Kowalski from IA UW.   

Text & photo: Hubert Kowalski 

REMAINS OF WOODEN BRIDGES ON THE VISTULA RIVER IN WARSAW 
(CENTRAL POLAND) 

The low level of the Vistula, which was 
recorded in 2015, has triggered 
archaeological works consisting 
in the inventory of pales protruding above 
the surface of the water in the area 
of Warsaw. The fieldwork resulted 
in documentation of 195 piles. A year 
later, non-invasive archaeological research 
with the use of towed sonar between 
the Gdański Bridge and the Świętokrzyski 
Bridge revealed 167 new pales. The works 
were financed from the funds 

of the Heritage Protection Department, City of Warsaw and conducted by Artur Brzóska from IA UW 
and Piotr Prejs from the Association of Archaeologists of Tomorrow. During the works, numerous 
relics of wooden bridges built in Warsaw from the end of the 16th to the middle of the 20th century 
have been discovered, which are located in the Vistula riverbed. More information in the hereby 
volume. 

Text: Aleksandra Chołuj 
Photo: Tomasz Gawęda 
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THE ARCHAEOLOGIC AL RESEARCH OF THE VISTULA RIVER SHI PWRECKS 
2017 (MASO VIAN VOI VODESHIP,  CENTRAL POLAND)   

In 2017, underwater archaeological 
research was conducted on wrecks of ships 
lying at the bottom of the Vistula River 
in Warsaw. These are large, well-
preserved boats, marked as W1, W2, 
and W10. The largest of these wrecks – 
marked as W2 – measures over 19 m 
and dates from 1521. This year's research 
was aimed at confirming the chronology, 
determining the range of positions, 
registering data of the vessel-type 
and their hypothetical construction site. 

Due to the age and position of the sites, it is a phenomenon on a European scale. 
The works were prepared and coordinated by Piotr Sadurski and realized with the assistance 
of  scholars from IA UW and volunteers interested in the history of the Vistula River. The project was 
supported by the Bureau of the Culture, City of Warsaw. More information in the hereby volume. 

 
Text: Piotr Sadurski 

Photo: Marek Zawadka 

WRECK OF A LARGE BOAT FROM JABŁO NNA 
(MASOVIAN VOIVODESHIP,  CENTRAL POLAND) 

In 2012, during the unusually low water level 
of the Vistula River near Jabłonna, a large well-
preserved fragment of the riverboat has been discovered. 
Due to the lack of financial possibilities and time limit, 
employees of IA UW and the Historical Museum 
in Legionowo, led by Zbigniew Stasiak, have prepared 
documentation of the exposed fragments of the boat 
in situ. Initial analysis of the documented material 
indicates that it may be the middle part of the so-called 
berlinka. The boat was made of oak in the bottom part 
and three strips of sideboards fastened with the contact 
method, to which the upper bars of pine wood bulwarks 
were fastened with the overlap method. Numerous 
visible repairs, made very carefully, indicate the long-
term exploitation of this ship. Both the material from 
which it was made, the visible large boat building skills 
and characteristics of the odrzak type boats indicate that 
it may be one of the first berlinka’s that have appeared 
on the Vistula after the opening of the Bydgoszcz Canal. 

 
Text & photo: Zbigniew Stasiak 
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MUCHAWKA RIVER SURVEY (MASO VIAN VOIVODESHIP,  EASTERN POLAND) 

Although modest in size, rich 
in archaeological potential: the Muchawka 
River (bordering with Siedlce, Masovian 
Voivodeship, Poland). The main cause 
of that is the battle of Iganie 
(the November Uprising), which took 
place by its banks on 11th Apr. 1831. 
Regional historical awareness is very vivid 
in this matter, yet in 2014 the local 
authorities decided to give the permission 

to dredge the river in the area of the battlefield. Since then historians, region enthusiasts, and others 
concerned about the wellness of the local cultural heritage have started a tactical struggle 
to put the site under the protection of the Preservation Office. The team of archaeologists, 
led by Małgorzata Mileszczyk from UW, supported invaluably by Mateusz Popek and Jakub 
Maciejewski from the Nicolaus Copernicus University, with the factual supervision of Rafał 
Dmowski, the historian from the Siedlce University of Natural Sciences and Humanities, 
and the assistance from the local NGO, ‘Nasze Iganie’, has investigated the area in 2016. Special 
attention has been paid to the water-mill basin, concealing the residues of the early 20th-century 
hydro-turbine construction, and the structures of the much older origin, probably the remains 
of the wooden bridge. The project will continue in the following seasons. More information 
in the hereby volume. 

Text: Małgorzata Mileszczyk 
Photo: Muchawka Expedition 2016 

 
COMMERCI AL CONTACTS OF THE REGION O F MURCI A (SPAI N) 
WI TH TH E MEDITERRANEA N WORLD IN THE ANTIQ UI TY, 
ON TH E BASIS OF ARCH AEOLOGICAL AND HISTORICAL SOURCES 

Since 2016 a project financed by the National Science Centre, 
has been implemented as a part of the cooperation between 
UW and the University of Murcia. The subject is to explore 
and confirm the maritime trade routes operating in ancient Rome 
on the basis of archaeological and historical sources. The study 
of archaeological material has been undertaken by a group of Polish 
archaeologists from UW, the Institute of Archaeology 
and Ethnology, Polish Academy of Sciences and the Institute 
of Mediterranean and Oriental Cultures, Polish Academy 
of Sciences. The collections of amphorae from the harbour sites 
of south-eastern Spain, glass objects, and oil lamps were taken into 
consideration. Spanish historians are studying available written 
sources regarding the commercial contacts of this part 
of the province of Hispania with other Roman provinces. 
All archaeological museums of the Murcia region which collections 
were included are involved in the enterprise. The project 
is managed by Professor Iwona Modrzewska-Pianetti. 

 
Text & photo: Aleksandra Chołuj 
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CRIMEA PRO JECT – UNDERWATER EXPEDI TION.  UKRAINE 2008–2012 

The Polish – Ukrainian archaeological survey 
of the southern coasts of Crimea Peninsula had been 
executed since 2007. The aim was to discover, explore, 
and protect from destruction and robbery the wrecks, 
anchorages or other archaeological underwater sites 
located by the southern coasts of Crimea. During three 
seasons, scientific research has been basically focused 
on verification of the already known sites and searching 
for the new ones in the Bay of Karasan – from the Cape 
Aju-Dah to Mys Plaka and the rocks of Adalary, which 
close the bay from the east. As a result, the information 
about three antic wrecks published in the past 
by Ukrainian researchers has been verified and new 
underwater sites have been localized. Besides 
exploration, the systematic survey using side-scan sonar 
and active sonar has been conducted.  
In 2010–2011 the students of the Specialist Course 
in Underwater Archaeology (IA UW) have participated 

in the project. On behalf of IA UW the manager of the research was Magdalena Nowakowska, 
and the Ukrainian supervisor was Vyacheslav Gerasimov from the National Academy of Science 
of Ukraine, Simferopol. 

Text: Magdalena Nowakowska 
Photo: Crimea Project – Underwater Expedition  

BLACK SEA UNDERW ATER ARCHAEOLOGI CAL EXPEDITION (UKRAINE) 

The international underwater archaeological expedition 
conducted in 2017 at Tendra Spit and near the Berezan’ 
Island (Black Sea) is a part of the National Academy 
of Science of Ukraine project Archaeological Culture 
of the Ancient and Mediaeval Black Sea, Periodization 
and Chronology. The research was aimed at elaborating 
maps of underwater archaeological sites and collecting 
the material for technical and typological analysis. 
During the survey the shipwreck discovered in 2016 
was documented, as well as the area around the Tendra 
Spit and Berezan’ Island. The expedition was organized 
by the aforementioned NANU, Antiquity 
of Southeastern Europe Research Centre UW (both: 
Vyacheslav Gerasimov) and Department of Underwater 
Archaeology, IA UW (Artur Brzóska), with 
the participation of the Warsaw Diving Club, students 
from ‘Wod.o.Lot’ association, and participants 
of ‘Underwater Archaeology’ post-diploma course 
(IA UW). 

Text: Vyacheslav Gerasimov 
Photo: Artur Brzóska 
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INLAND AND OFFSHO RE UNDERWATE R SURVE Y AT THE EASTERN COAST 
OF THE BLACK SEA (GEORGI A) 

The project of underwater research 
in Georgia was conducted within 
the agreement between the Cultural 
Heritage Preservation Agency of Ajara, 
Georgia and IA UW, as a part of a larger 
enterprise, including the research 
of the Roman fort Asparos in Gonio. 
In 2012, an attempt of an underwater 
survey was made, with the objective 
to identify the coastal zone surrounding 
the Petra Fortress (established by Roman 
Emperor Justinian I, dated to 535 A.D. 

[Tsikhisdziri]). Underwater exploration was also carried in Paleostomi Lake, south of the port city 
of Poti. The research was a part of the underwater fieldschool for students of the post-diploma studies 
‘Underwater Archeology’ and supervised by Magdalena Nowakowska. The director of the entire 
project was Radosław Karasiewicz-Szczypiorski.  

 
Text: Magdalena Nowakowska 

Photo: IA UW Underwater Expedition 
 

THE DANUBE UNDERWATER HERITAGE: TRADE AND SHIPWRECKS 
AT THE LOWER DANUBE AND TH E DANUBE DELTA (ROMANIA) 

In 2017, the Antiquity of Southeastern 
Europe Research Centre UW started 
a cooperation with The Eco-Museum 
Research Institute ‘Gavrila Simion’ 
in Tulcea, Romania. The main object 
of the joint project (supervisors: 
Martin Lemke, Warsaw and George Nuţu, 
Tulcea) is to detect and describe potential 
preserved archaeological sites at the rivers 
(tributaries of the Danube) Sulina (with 
a focus on the so-called ‘Bazinul Mare’) 

and Sfântu Gheorghe, as well as some stretches of the Black Sea along the shoreline. During the first 
underwater fieldwork season, the investigations were mainly focused on the examination of the area, 
using non-invasive methods (side scan sonar and sub-bottom profiler). By applying these methods, 
various points were selected and verified within the chosen archaeological sites located in the Danube 
Delta. The survey was carried in 'Bazinul Mare' (Sulina estuary), Sinoe Lake (on whose shore lays 
the ancient Histria), and Razim Lake, where the ancient Argamum is located. The underwater survey 
was led by Karolina Trusz and Marta Bajtler. The project will continue in the following seasons.  

 
Text: Karolina Trusz & Marta Bajtler 

Photo: Paweł Stencel 
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WATERFRONT AND UNDERWATER ARCHAEOLOGY O F KUWAI T.  
ARCH EORISK ON THE COASTAL ZONE AROUND FAI LAK A ISLAND (KUWAIT) 

The Kuwaiti–Polish project was launched 
in spring 2013. It is the first archaeological 
research concerning underwater cultural 
heritage of Kuwait and Failaka Island. 
Its aim is to detect and describe remaining 
archaeological sites at the seashore 
in the tidal area, as well as to provide 
documentary evidence and finally organize 
the preservation, so that the discoveries 
could serve further educational objectives. 
During the last five seasons, 
32 archaeological objects have been 
discovered, mainly various kinds of fish 
traps and remains of harbours. Each 

of the discovered man-made constructions was strongly connected with the human activity in the tidal 
area. Kuwaiti–Polish Archaeological Mission operates in accordance with an agreement between 
the Centre of Mediterranean Archaeology UW and the National Council for Culture, Arts and Letters 
States of Kuwait. Its part, the ‘Underwater and Waterfront Archaeology Team’, is coordinated 
by Magdalena Nowakowska (UW). 

        Text: Magdalena Nowakowska  
Photo: Adam Oleksiak  

HIGH-MOUNTAIN UNDERWATE R ARCHAEOLOGY OF SACRED LAKES, 
MACHU PICCHU NATIO NAL PARK (PERU)  

In 2016 the archaeologists from the Centre for Precolumbian 
Studies UW, along with the Regional Branch of the Peruvian 
Ministry of Culture in Cusco and the Research Team 
of the Machu Picchu National Park inaugurated pioneering 
research of the lakes located in the area of the Historic 
Sanctuary of Machu Picchu in Peru, as a part of a wider 
project. The main objective was to conduct a non-invasive 
survey of the lakes connected with the two sacred mountains 
surrounded by powerful cults. One of them is Salcantay – 
place with very strong religious and cultural ties with Machu 
Picchu. The fieldwork was focused on hydroacoustic survey: 
the lake-bed anomalies were registered and bathymetric maps 
of the lakes were elaborated. In 2016 field season four lakes 
were explored, including Humantay (4270 m a.s.l.), Inca- 
-Chiriasca (4735 m a.s.l.), Salkantay Verde (4467 m a.s.l.), 
and a smaller one (4750 m a.s.l.). In the 2017 field season 
exploration of two further lakes has begun: Soctacocha (4531 
m a.s.l.) and Yanacocha (4130 m a.s.l.), located above 

and southwards from the Chachabamba ceremonial site in the valley of Urubamba, and also north 
of Salkantay. The project is coordinated by Maciej Sobczyk (UW). 

Text: Magdalena Nowakowska 
Photo: Przemysław Trześniowski 
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UNIVERSITY OF WARSAW IN THE UNESCO UNITWIN NETWO RK 

Unesco Unitwin Network for Underwater 
Archaeology was established in 2012 
by following members: Alexandria 
University, Selçuk University, Syddansk 
University, University of Southampton, 
and Flinders University. The main aims 
of the Network are to increase 
international cooperation between 
universities and professional training 
institutions working in the field of marine 
archaeology and research, and protect 
underwater cultural heritage. The annual 
meetings and scientific trainings 
are organised within the Unitwin. 

The Network unites over 20 universities and organisations connected to underwater archaeology from 
all over the world. Institute of Archaeology, University of Warsaw became a full member 
of the Network in 2014, with the coordinators Magdalena Nowakowska and Karolina Trusz.  
Website: http://www.underwaterarchaeology.net 

Text: Karolina Trusz 
Photo: Jonathan Benjamin 

 

UNDERWAT ER SURV EY IN SOUTHERN TURKEY – EXCHANGE PROGRAMME 

Cooperation between IA UW and Hakan 
Oniz, the director of the Underwater 
Research Centre of Akdeniz University 
in Kemer (Turkey), had begun in 2011. 
Since then every year students from 
IA UW interested in underwater 
archaeology can apply to participate 
in the survey along the southern shores 
of Asia Minor in the Mediterranean Sea. 
The main aim of the research, led along 
the shores of the Licia, Pamphylia, 
and Cilicia provinces, is a search 

of the remains of the ancient shipwrecks and harbour structures. The expeditions is conducted from 
a research vessel, that provides the team with necessary diving equipment, compressors, water 
scooters, grids, drawing tools, Remotely Operated Vehicles (ROV) and underwater cameras. Students 
have the opportunity to learn and apply new techniques in the underwater documentation, such 
as underwater photogrammetry, moreover, use their knowledge in practice and exchange experiences 
with students from universities in Turkey, Egypt or Spain. On behalf of IA UW the cooperation 
is coordinated by Karolina Trusz.  

Text: Karolina Trusz 
Photo: Hakan Oniz 
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COOPERATION WITH THE STUDENT ASSOCIATION 
FO R UNDERWATER ARCHAEOLOG Y  

Thanks to the commitment of students, 
with the scientific supervision of Bartosz 
Kontny and Artur Brzóska (both IA UW), 
as well as the main financial support from 
the Consultative Council for the Students' 
Scientific Movement, a lot of notable 
underwater archaeology projects have 
been implemented. The main aim of those 
was the training of students under 
the tutelage of experienced archaeologists 
and diving instructors. The practice 
included documentation of the dugouts 
in Hańcza and Łańskie Lakes along with 
the assessment of their condition 

for further studies. Two logboats were discovered, documented, and secured in Lake Łęczek; another 
one was initially inspected in Niedzięgiel Lake. The littoral zone adhering to the Bogaczewo Culture 
settlement in Tworki Skrodzkie was surveyed as well as the Słupiańska Bay of Wigry Lake. 
The location of the lake dwellings from the Early Iron Age, which were studied at the turn of the 
19th/20th c., was verified in Orzysz and Wylewy Lakes; another lake dwelling of the West Balt 
Barrows Culture, at Bogaczewo (Boczne Lake), was documented with sonar. The so-called barge from 
Niegocin Lake was documented; the results of the project are published in the hereby monograph. 
The wooden pales from the Biebrza River near Osowiec Stronghold were excavated and dated, 
showing surprising results. Students of the Association have also participated in the fieldwork 
in the Black Sea, and have supported explorations in the Muchawka River, and the sacrificial site from 
the Roman Age in Lubanowo Lake.1    

Text & photo: Bartosz Kontny 

UNDERWAT ER ARCHEAOLOGY WORKSHOPS  

Students of all the UW Underwater Archaeology 
programmes have the opportunity to participate 
in the additional worksops, which are organized 
in various diving conditions. Their main 
objective is to teach the practical side 
of underwater research. The workshops 
prepare students for the actual fieldwork 
and are the opportunity to introduce them 
with the archaeological material in context. 

Text & photo: Małgorzata Mileszczyk 

                                                
1 Most projects took place in the Warmian-Masurian Voivodeship; the Muchawka River is in the Masovian and 
Tworki Skrodzkie as well as the Biebrza River in the Podlaskie Voivodeship; Lake Niedzięgiel is located 
in the Greater Poland Voivodeship. 
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The Rochelongue Underwater site: (Re)assembling Contacts and Connectivity 

through a Multi-Methods Approach* 

Enrique Aragón1 

 

Abstract:  

The aims of this article are to review previous research and interpretations of the Rochelongue site 

(7th–6th century B.C.), introduce the current project, and outline its more systematic methodological 

approach to the investigation of the site’s metals assemblage. The goal of this project is to move 

beyond simply dating, characterising and assigning cultural ascription, but examine the site’s broader 

implications as an early contact zone instead. Analysis of material culture has proven to be essential 

in tracing cultural interactions and understanding socio-economic changes in culture contact 

and colonial settings. From the 8th to the 6th century B.C., Early Iron Age communities along 

the western Languedoc coast of France became increasingly entangled with Greeks and Etruscans 

as well as, more indirectly, Phoenicians, experiencing as a result social and cultural transformations. 

The Rochelongue site yielded an assembly of mostly metallic objects, of both native and foreign 

provenances, which provides an opportunity to investigate connectivity in the western Mediterranean 

through the lens of regional and long-distance maritime trade networks. The research project 

presented here will apply a mixed methodology, combining geographic, material culture, and social 

approaches to the Rochelongue metals assemblage in order to make a more definitive interpretation 

of the site and its broader implications for maritime connectivity. This investigation takes a novel 

approach, by conceptualising the site as a more generic ‘contact site’ (representative of a contact 

zone), instead of remaining mired in the same old debate over shipwreck versus ritual deposit. 

 

Keywords: 

Rochelongue underwater site, metals assemblage, network analysis, maritime connectivity, 

cross-cultural interaction, Phoenician and Greek colonisation 

 

                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 M.A.; Department of Archaeology, Flinders University of South Australia; Department of History, Geography 
and Philosophy, University of Cadiz (Spain); e-mail: enrique.aragon@flinders.edu.au. 
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Introduction 

Over the course of the 8th to 6th centuries B.C. Phoenician maritime activity 

and commercialisation in the western Mediterranean reached its peak (Aubet 2001: 257–341). 

The latter half of this period has also witnessed the emergence of Greek and Etruscan sea 

trade in the western Mediterranean, with Etruscans particularly prevalent in the environs 

of the Tyrrhenian Sea and especially between Italy and the Languedoc region. Evidence from 

a number of 6th- and 5th-century shipwrecks, what Broodbank (2013: 546) calls the “first 

tangible horizon of wrecks”, supports this general picture of burgeoning maritime trade 

(Nantet 2010: 97). These conditions have promoted greater economic mobility, which 

contributed directly to a significant growth in mineral exploitation and metalworking 

in the region (Garcia and Vital 2005: 64; Sourisseau 2010: 238; Ugolini 2010: 32). Evidence 

of this is visible in the archaeological record in both local and foreign material culture, 

providing a window to the respective cultural practices and the processes impacting upon 

them (Vives-Ferrandiz 2015: 287). 

The material assemblage recovered from the underwater site at Rochelongue (Agde, France) 

is emblematic of this body of evidence. The diversity of types and cultural origins represented 

in it has facilitated multiple characterisations of the site keeping with traditional views 

on pre-colonial contacts and their ramifications for archaeological interpretation. Studies 

on the Rochelongue site have traditionally focused on the chronologies and cultural attributes 

of the remains as well as the question of what type of site it represents – a shipwreck or ritual 

deposit (Barbot 2000; Gascó et al. 2012; Hugues 1965; Long et al. 2002; Long 2004). 

As yet, there is no general consensus on the answers. This paper introduces a new 

investigation of the Rochelongue metallic finds, using them as a case study to explore culture 

contacts within this pre-colonial context in southern France and western Mediterranean 

(fig. 1). Rather than focusing on site characterisation, this study approaches the site 

as a contact zone, defined as a “zone of direct, sustained encounter between indigenous 

people and alien colonist, where mutually misunderstood cultural differences were worked 

through in political and economic practice, pidgins and creole languages and, often, 

violence” (Dietler 2010: 13). It applies a multiple-methods analysis to address larger 

questions of culture contact and its socio-economic repercussions. 
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Background 

The underwater site at Rochelongue (fig. 2, 3) was discovered in 1964 by André Bouscaras, 

a dedicated diver and shipwreck enthusiast responsible for locating many underwater sites 

(especially shipwrecks) in the waters of West Languedoc. The site was subjected to a number 

of archaeological investigations between 1964 and 1968, and again in 1970 (Gascò 2014). 

Archaeological material at the site was scattered over an area measuring roughly 25×14 m 

at a depth of 6–8 m (Bouscaras and Hugues 1967: 175). The recovered artefact assemblage 

has traditionally been described as comprising of more than 800 kg of metal and at least 

1,700 artefacts (Bouscaras 1964: 288; Hugues 1965: 176; Jézègou 2012: 6; Parker 1992: 369). 

Particular objects in the assemblage have been identified as Etruscan, Greek, Phoenician 

or local and dated anywhere from the 9th to the 6th century B.C. This has led to varying 

cultural ascriptions for the site, none of which has been based on systematic analyses 

and provenance studies of the artefacts, which the current research project aims to do.  

Speculative characterisation of the Rochelongue site has resulted in different interpretations, 

which has only added to the general confusion about the assemblage. Because of its early 

dating, some authors consider the site to be an Etruscan shipwreck and associate it with other 

presumed Etruscan wrecks found along the French Mediterranean coast, such as at Antibes, 

Esteou dou Miet, Cassidaigne, and Grand Ribaud, even though some of these sites 

are up to a century later in date. These shipwrecks yielded a significant number of Etruscan 

artefacts or complete Etruscan cargoes, including wine or other products transported 

in Etruscan amphorae, and are located in waters where Etruscan sea-traders would have been 

likely to sail during the 6th century B.C. (Long 2002: 129; Barbot 2000: 35–36). But there 

is no such ceramics or other Etruscan material culture in the Rochelongue assemblage which 

makes this interpretation unlikely. Contrary to some articles reporting the thrown pottery 

amongst the Rochelongue finds (Garcia 2013: 208), there is nothing in the Rochelongue 

collection at the Musée de l’Ephèbe et d’archéologie sous-marine (Museum of the Ephebe 

and Underwater Archaeology) that might substantiate this claim. In any case, the presence 

of Etruscan material, indicative of Etruscan contact with the region, would not be surprising, 

as such evidence has been found in terrestrial bronze hoards linked to the ‘Launacien 

phenomenon’ of the 7th–6th centuries B.C. (Guilaine et al. 2017: 242). 

Other authors infer that the Rochelongue site is of a Phoenician origin (e.g. Abdelhamid 2009: 119; 

Kaufman 2014: 14), since the copper ingots in the assemblage are similar to those found 

at the Mazarrón 2 (Negueruela et al. 2005: 227) and Bajo de la Campana (Polzer 2014: 230) 
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shipwrecks. Both sites are believed to be Phoenician, found within Phoenician colonial 

contexts off the south-eastern coast of Spain, and are dated to the late 7th century B.C. Such 

an argument rests on rather tenuous evidence, though, and primarily reflects 

the historically attested and generally accepted notion that the early metals trade 

in the western Mediterranean – in particular the Iberian Peninsula – was dominated 

by Phoenician traders (Aubet 2001: 355; 2002: 108; Broodbank 2013: 546). Such conjecture 

needs to be tested with archaeometric analyses of the metal ingots, which the present research 

aims to do. There is also the secondary evidence for Phoenician contact, namely Phoenician 

influences observed in some of the local pottery production. This can be seen in amphora 

shapes, similar, for example, to the Cruz del negro type, as well as the use of red slip on some 

pottery (Gailledrat 2004: 165). This, of course, does not preclude the possibility of indirect 

associations such as the responsible intervening agency. 

Nowadays, the Rochelongue site is more likely to be described by scholars as a ‘Launacien’ 

deposit, closely linked to the local Late Bronze Age IIIb (LBA, ca. 900–800 B.C.)2 to Early 

Iron Age (EIA, ca. 725–575 B.C.) cultural horizon (Guilaine 1972: 357; Guilaine 

and Rancoule 1996: 128; Guilaine et al. 2017: 351). According to Dominique García 

(2002: 41), this designation recognises “an original economic phenomenon that consisted 

of the development of indigenous metallurgic production for exchange purpose”. Currently, 

the term ‘Launacien’ is used to identify the general cultural context of bronze hoards of this 

time, composed of locally manufactured products and foreign elements of continental, 

Atlantic, or Mediterranean origin (Guilaine et al. 2017: 14). During the Early Iron Age, 

the peoples of the so-called ‘Launacien phenomenon’ of the western Languedoc coast 

experienced increasing contacts with Mediterranean seafaring cultures from the east 

and an influx of foreign products arriving by ships (García and Vital 2006: 75). 

Maritime trade and expanded cultural entanglements across southern France 

and the surrounding regions greatly accelerated after the founding of the Phocaean colony 

of Massalia (Marseille) in 600 B.C. (Dietler 2010: 21). These developments were part 

of a broader phenomenon – the so-called ‘orientalising’ process – taking place throughout 

the Mediterranean at this time, which helped usher in the first truly pan-Mediterranean age 

(Broodbank 2013: 348). These pre-colonial and colonial processes culminated at the dawn 

of the Classical Antiquity in cross-cultural interaction from one end of the Mediterranean 

                                                
2 The Late Bronze Age (ca. 1,300–725 B.C.) in the south of France is subdivided into five stages: LBA, IIa, IIb, 
IIIa, IIIb, the latter including the Mailhacien I (Garcia and Vital 2005: 63–80; Guilaine and Py 2000: 415–432). 
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to the other, and generated trade flows in a new ‘globalized Mediterranean’ context (Malkin 2011: 210). 

The Rochelongue site reflects the time pre-dating the establishment of any permanent colony 

in the region, such as at Massalia or Agathe (Agde). Furthermore, manufactured goods in the 

Rochelongue assemblage, such as pendants and pins, have parallels from the orientalising 

sanctuaries of Sicily and from the Heraion of Perachora on the Corinthian Gulf (Verger 2000: 389; 

Verger and Pernet 2013: 312). Some have seen these as evidence of Greek contacts prior 

to the foundation of Massalia and pre-dating the earliest known Greek shipwrecks found 

along the Mediterranean coast of France, such as at Place Jules Verne in Marseille 

(wrecks 7 and 9) and at Bon–Porté (wreck A), that date to the second half of the 6th century 

B.C. (Pomey 1998: 148; 2013: 211). 

 

The Rochelongue Metals Assemblage 

The metal artefacts from Rochelongue can be sorted into three categories: (1) raw 

or semi-processed materials, such as galena (lead ore), plano-convex copper ingots, 

tin and lead plaques, and slag, (2) a number of manufacturing wastes, such as unsuccessful 

mould castings, (3) and a diverse collection of manufactured objects that includes bracelets, 

rings, pendants, fibulae or pins, swords, arrow points, spear fragments and axe heads 

(fig. 3, 4, 5; Bérnard-Azzouz and Feugère 1997: 70; Garcia 2013: 208). The Rochelongue 

ingots have been used as evidence to justify an early Greek presence in West Languedoc, 

as some of them bear a ‘Y’ stamp or anthropomorphous symbols similar to examples found 

in Greece (García 2002: 38–41). The Giglio shipwreck, excavated in the northern Tyrrhenian 

Sea and dated to the beginning of the 6th century B.C., yielded ingots with similar markings, 

but has been interpreted as both an Etruscan (Bound and Vallentine 1983: 119) and Greek 

vessel (Polzer 2011: 365). Others have used these markings to link the site to the eastern 

Mediterranean (Barbot 2000: 36), where similarly stamped ingots have been found off the coast 

of Haifa, Israel (Galili 2012: 10). In any case, both of the latter sites are situated within the broader 

Mediterranean Greek ambient, and so do not necessarily contradict a Greek characterisation. 

The manufactured objects are currently thought to have broad geographical origins. Some 

of the weapons, for example, are associated with the Atlantic bronze metalworking tradition3 

(Guilaine 1972: 359), while others are presumably linked to the Iberian Peninsula (Verger 2000: 388). 

The bracelets, on the other hand, are clearly connected to central European cultural traditions 

                                                
3 On the Atlantic bronze trade and metalworking tradition, see Milcent 2017. 
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and likely originated in eastern France (Verger 2000: 388). The fibulae present 

in the assemblage have been instrumental for dating the site, due to the wide distribution of the 

object types and well-established chronological typologies (cf. Arnal et al. 1970; Carrasco et al. 2016; 

Duval et al. 1974; Gonzalez Prats 2010; Graells i Fabregat 2010, 2015; Ruiz 1989). Currently, 

the date estimated for the Rochelongue examples range from the second half of the 7th century 

to the first half of the 6th century B.C. (Arnal et al. 1970: 58; Duval 1974: 22–41). This group 

exemplifies how the object diversity in this assemblage affects interpretation of the geographical 

origins and chronology of the site. Similar double-spring fibulae, for example, have been found 

in Phoenician contexts of the 7th and 6th centuries B.C., while some believe that the triangle-bow 

fibula originated in Cyprus between the 10th and 9th centuries B.C. (Almagro-Gorbea 2008: 179; 

Rafel et al. 2008: 244; but against this, vide: Carrasco et al. 2016, who argues for a local origin). 

Conversely, exemplars of the navicella-type fibulae are typical of northern Italy (Duval et al. 1974; 

Garcia 2013: 208). 

Adding to the complexity of interpretation is the prolonged use of some artefact types, which 

extend over much of the first half of the 1st millennium B.C., and even earlier; 

the chronologies of some of the weapons and socketed axes, for example, begin at least 

in the late Bronze Age. Some authors ascribe symbolic meaning to these anachronistic objects 

and interpret their function as votive or as marking transitional zones such as borders, route 

intersections, watercourses or other strategic locations relevant to communities in contact 

(Huth 2017; Javaloyas et al. 2015: 68). Others link such objects of longevity – for example 

the socketed axes, often interpreted as ingot axes – to a pre-monetary system of exchange 

(Bats 2011: 99; de Laet and Dani 1994: 910, who refer to them as ‘axe-coinage’). Garcia 

(2013: 208) associates the Rochelongue assemblage with other terrestrial metal hoards that 

he believes represent a homogenous group (or phenomenon). The eponymic hoard of Launac 

itself, found inside a pot in a closed context, is dated to the second half of the 7th century B.C. 

(Garcia 2013: 208; Graells i Fabregat and Lorrio Alvarado 2017: 104–105; Guilaine et al. 2017: 13–25). 

Recent work on belt buckle finds on the Iberian Peninsula still supports this lower dating. 

The ‘Fleury’ type, for example, included in the Rochelongue material, has been dated there 

between 625 and 575 B.C. (Graells i Fabregat and Lorrio Alvarado 2017: 100, fig. 52).  

As for the designation of shipwreck, no vestige firmly attributable to a boat or ship has been 

found, with only some iron and copper alloy nails having a possible association. The complete 

assemblage accounts for a total weight of approximately 1.3 tons, a rather low tonnage 

in comparison to those of known Mediterranean wrecks of the 7th and 6th centuries B.C., with 
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an average of at least two tons. It seems apparent that the site has been typically interpreted 

as a shipwreck based largely on coastal morphology and depth of the site, which preclude 

the possibility that the material was once a terrestrial deposit (e.g. a depot or metal workshop) 

that was ultimately submerged by rising sea levels (Ambert 2001: 53; Garcia 2013: 208). 

Similarly, Gascó et al. (2012: 235) argue against an interpretation of Rochelongue as a coastal 

transhipment point, since no associated port facilities or related elements have been located 

during the various excavation campaigns, or more recent surveys in 2006 and 2011 

(vide: Borja and Tourrette 2011; Tourrette 2006). This contention, however, fails to consider 

the surrounding coastal and fluvial landscape in the context of a contact zone.  

Local societies of this time were typically embedded in riverine environments, as attested at La Motte 

(Agde, France), an 8th-century B.C. settlement on the edge of a paleo-lagoon near the mouth of the 

Herault River, but now submerged under the river (Moyat et al. 2007; Verger et al. 2007: 162–163). 

It is not coincidental that a large number of metal deposits appear in close relation to watercourses 

(Ropiot 2007: 144), especially given the notion of rivers as boundaries between different 

spheres or worlds in the European Bronze Age cosmology (Huth 2017: 277). In light of this, 

communities almost certainly would have used watercraft for trading and transport along 

the network of rivers (and possibly the adjacent coastlines), utilising natural features within this 

environment for harbourages. Thus, the near ‘invisibility’ of prehistoric and proto-historic 

harbours (man-built structures) in the archaeological record is easily understood. 

In her study of Late Bronze Age Aegean harbours, where there are scarce remains, Loizou 

(2016: 123) suggests that they must be viewed in the context of the dynamic seascape 

and considered as active cultural landscapes with socio-political implications. An analogous 

reading can be applied to the Rochelongue site as a contact zone – a dynamic geographic 

and social space. The surrounding topography is full of markers: the rocky platform of Pointe 

Rochelongue is flanked to the west by the mouth of the Herault and to the east 

by the promontory of Cap d’Agde; nearby also is Mont Saint–Loup and, lying less than 

1.5 nautical miles (2.4 km) off the coast, the small islet of Brescou. All of these features 

would have served as navigational landmarks – for sea as well as land travel – and the river 

estuary would also have offered shelter and points of debarkation to boats or ships. 

The original distribution of material across the seabed might provide additional insight into 

the nature of the deposit. Although a final site map was never completely published (vide: 

Leroy 2004), Bouscaras did locate a large number of objects on a site plan, which gives 

a good idea of the artefacts dispersion. Presumably the more diminutive objects, such as pins, 
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fibulae, and buckles, were susceptible to displacement by currents and storms, whereas 

objects of greater mass, such as ingots, which weigh up to eight kilograms a piece, were likely 

located where they were originally deposited or came to rest on the seabed. The ingots were 

found in three concentrations, each measuring no more than two-metre-long and one-metre- 

-wide and located in the south-western, central, and north-eastern parts of the site. If from 

a shipwreck, these deposits would indicate the areas in the ship’s hold where the ingots were 

stowed; although, why they should have been loaded separately, in such a way, is unknown. 

If deposited for ritual purposes, the groupings might indicate that each was dropped from 

a different boat. 

Alternatively, if one looks only at the types of recovered objects, the Rochelongue material 

is perhaps most similar to several deposits found off the southern coast of Britain, such 

as at Dover and Salcombe. The first, located in 1964 east of the Port of Dover, comprises 

a total of 352 complete and fragmented objects (axes, swords, bracelets) with a total weight 

of 60 kg and an associated chronology of 1200–1100 B.C. (Muckelroy 1980: 101). Based 

on the inclusion of socketed axes of type ‘Taunton–Hademarscheny’, Needham and Dean 

(1987: 120) link this assemblage to metal workshops located in the north of France. 

As for the finds from Salcombe, these come from two different groups found some 400 m apart 

in the mouth of an estuary. The first group of objects, Salcombe A, discovered in 1977 at Moore 

Sand (vide: Muckelroy 1980, 1981), contains 22 weapons or weapon fragments, a palstave-adze, 

cauldron handle, rectangular block or weight, Sicilian strumento, three gold objects or fragments 

of such, an iron awl with bone handle and a lump of tin (Needham et al. 2013: 83). The second, 

so-called Salcombe B, assemblage was discovered in 2005 and investigated again in 2013. 

It has similar characteristics in terms of interpretation and chronology as the Moore Sand site 

and includes 280 copper ingots or fragments of such, 40 bun-shaped tin ingots, 15 bronze objects 

and nine gold ornaments (Wang et al. 2016: 82). Despite the Rochelongue material being at least 

two centuries later in date and more connected to the Mediterranean world, it is remarkably 

comparable to these deposits in terms of object type heterogeneity and depositional context. 

 

Discussion 

The provenance and cultural adscription of the Rochelongue artefacts remains uncertain, 

and the nature of the assemblage is still being questioned. While most scholars believe 

it to be the result of shipwrecking (Abdelhamid 2009: 119; Barbot 2000: 34–35; Hugues 

1965: 175; Long 2004: 129), and thus associated with trade and commercial activity, Jean 
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Gascò (2014: 235) has recently suggested that it best represents a votive deposit, 

due to the absence of wooden hull or other ship remains, and to its location close to the mouth 

of the Herault River. Gascò’s interpretation requires serious consideration, as the ritual 

practice of offering metal hoards is not uncommon in the region. Such deposits are known 

from numerous archaeological contexts linked to the European Bronze Age tradition, such 

as at Huelva (Spain), where a deposit of bronzes was found at the confluence of the Odiel 

and Tinto Rivers (vide: Ruiz-Galvez 1995). On the other hand, it is difficult to reconcile some 

of the material, such as the smelting and manufacturing wastes, which typically are seen 

as evidence for metals recycling activity (Dietrich 2014: 468), with this interpretation 

as ‘cultic behaviour’.  

Ultimately, and from a seascape perspective, the distinction between ritual and commercial 

activity may be a moot point, as “people in traditional societies in coastal areas, 

as elsewhere, would not have separated ritual and habitual actions” (Cooney 2004: 323). 

Thus, commercial dealings may have been consummated with ritual offerings or deposition 

of the materials being exchanged – in this case, raw and recycled metals on the one hand 

and metal handicraft works on the other. Such offerings having been made in the sea, just 

offshore, in the midst of a contact zone, where land, riverine, and maritime trade routes 

converge, should not be unexpected. Particular objects, or the assemblage as a whole, might 

have served as ritual markers of the peripheral or transitional zones through which the various 

parties of the relationship network passed (Ruiz-Galvez 1998; 1999). In the case 

of Rochelongue, the bent knives and broken axes could evince such practice. Conversely, 

the ingots and other objects in the assemblage might better represent the ‘habitual actions’, 

in this case the mining, smelting, and trading of metals. 

When considering matters of provenance and cultural adscription from a maritime 

perspective, Harpster (2013: 614) criticises the absence of “an effective, critical dialogue 

regarding the creation and use of the affiliations themselves”. In the case of the Rochelongue 

site, the cultural diversity of the artefacts has limited interpretive emphasis to specific 

narratives and contexts, especially the determination of “attributions based upon portions 

of the assemblage” (Harpster 2013: 604). Past studies substantiates the cultural attribution 

of the site was based upon the origin of only a few artefacts from the collection. A direct 

consequence of this approach is the reliance upon assumptions that increase the probability 

of an inaccurate cultural designation and a high degree of subjective conclusions. 
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The shipwreck found off the coast of Giglio is pertinent to this discussion. The recovered material 

was dated between the 8th and 6th centuries B.C. and included Etruscan amphorae and two or three 

bucchero kantharoi (two-handled drinking vessels). The presence of these jars and cups led 

to the excavators’ original conclusion that the ship was Etruscan (Bound and Vallentine 1983: 115). 

Nevertheless, the same researchers have also noted that the ship’s cargo is complex and varied, 

containing at least one Phoenician amphora, along with the Corinthian ware, including a kothon, 

aryballoi, and fragments of an oinochoe (Bound 1991: 14–35). Similarly, the 6th-century B.C. Cap 

d’Antibes shipwreck on the southern coast of France yielded Etruscan amphorae and fine pottery, 

but a single fragment of a Phoenician or Punic oil lamp from the site, showing much signs of use, 

may provide the best evidence for the origin of the wreck (Hagy 1986: 236). 

The absence of an effective and critical dialogue for cultural affiliation can lead directly 

to misinterpretations of incomplete assemblages. One way of dealing with such artefact 

collections is through the conceptualisation of the assemblage. Franklin and colleagues view 

an assemblage as “a group of objects found already-brought-together, representing the ‘sum 

of human activities’ long-since concluded” (Renfrew and Bahn 2008: 578, original emphasis). 

The challenge then for archaeologists, when dealing with incomplete assemblages, is to extract 

meaning from the group of objects by reconstructing the associated human activities (i.e. fill 

in the gaps). This research uses a network approach to reconstruct past activities, mobility, 

and communities through an examination of the movement of objects and the connectivity this implies. 

 

Methods 

As is apparent from this discussion, there is as yet no conclusive determination of a cultural 

ascription or depositional characterisation for the Rochelongue site (nor is one likely). 

The current project aims to move beyond such questions, deeming them superfluous 

to the higher level of interpretation that the site material affords. Specifying a cultural 

affiliation for the site is largely meaningless in light of the heterogeneous nature 

of the material, which likely reflects multifarious contacts with local, continental, and eastern 

Mediterranean cultures. Similarly, differentiating between the site as a ritual deposit 

or commercial venture (shipwreck) is unnecessary, given that it is improbable that any such 

distinction was made in the Antiquity when a commercial or other transactional practice 

and ritual were highly intertwined. Thus, a new research framework is necessary to open 

the site to interpretations based on broader socio-economical perspectives. The proposed 

approach is to treat Rochelongue as a ‘contact site’ and the material culture as representative 
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of a ‘zone of interaction’. These concepts provide a better framework for investigating 

the significance of Rochelongue as an archaeological assemblage, based on connectivity 

and culture contacts between local and external actors. Within this framework, the current 

research analyses the metals assemblage using a combination of geographic, social, 

and material culture methodologies in order to reach a more definitive interpretation 

of the site and explore its broader implications for culture contact and maritime connectivity. 

Cultural interactions based on seaborne connectivity (cf. Arnaud 2005; Braudel 1972; Horden 

and Purcell 2000) cannot be approached without an analysis of the geographical 

configurations of coastal spaces. Then again, for the purpose of explaining these phenomena 

in a broader sense and avoiding environmental (geographical) determinism, maritime 

connectivity in the past must be considered as well from materialistic and social perspectives 

(Leidwanger 2013: 3303). Over the last decades, the use of Geographic Information System 

(GIS) has proven to be an important method that allows for testing hypotheses 

and formulating conclusions about the interaction between landscapes and human activities 

(cf. Lagostena 2016; Carreras 2010). In case of seascapes and connectivity, GIS can show 

variables of maritime mobility, such as time and distance, as well as sea and weather 

conditions (wave height, wind strength, and currents) that could affect interpretations 

of the archaeological assemblage (Leidwanger 2013: 3303).  

Beyond the physical, an idea that individuals are integrated into webs of social relations 

and interactions (borrowed from the social sciences), can play a pivotal role in understanding complex 

systems (Borgatti et al. 2014: 4). Actor-network theory (ANT) provides the methodological approach 

that completes this vision by focusing on the heterogeneous associations of humans and non-humans 

in the social and natural worlds (Hodder 2012: 91; Latour 2005: 74–82). Researchers, such 

as Brughmans (2017) and Collar (2015) have recently utilised social network analysis (SNA) 

to measure “human behaviour through relationships between individuals or communities and their 

affiliations” (Brughmans 2012: 191). By combining SNA with ANT, people and things can 

be brought together both methodologically and theoretically, since “from ANT we have an effective 

means for thinking through the distributed nature of socio-technologies” and from SNA “we acquire an 

explicit methodology for characterizing connections” (Knappett 2011: 9). 

Knappett’s statement expresses the last level of the presented analysis of maritime connectivity: 

materiality, understood here as an analytical concept simultaneously acknowledging technological 

and anthropological factors of artefacts (Jones 2004: 330). Considering that metal artefacts comprise 

almost the entirety of the assemblage associated with Rochelongue, lead isotope analysis (LIA) 
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is proposed as an effective method for identifying possible provenances of the archaeological 

materials (Gale and Stos-Gale 2000: 503; Stos-Gale and Gale 2009: 203). The data set resulting 

from such provenance studies can be used to complement the efficacy of a standard typological 

approach that distinguishes between local and external metallic products. 

 

Conclusion 

This paper has endeavoured to briefly outline the rationale and methodology for a new investigation 

of the Rochelongue underwater site based on characterisation of the metallic finds, as opposed 

to the site as a whole, within the context of a contact zone. Provenances and cultural affiliations 

of the pieces, determined on the basis of material analysis, in turn, will help to determine the indigenous 

and foreign cultures in direct sustained contact, in this case, likely of an economic nature, although 

never devoid of other socio-political considerations (Dietler 2010: 13). The study also engages 

geographical and social approaches to represent maritime connectivity as a trans-Mediterranean 

network of varying intensities, which largely determine the levels of impact on the connected 

cultures (vide: Morris 2006: 43–46; Horden and Purcell 2000: 739). This approach maintains that 

viewing maritime contact zones as ‘nodes of density in a matrix of connectivity’ (Horden and Purcell 

2000: 393) may assist in the process of revealing participants and mechanisms of exchange within 

these complementary economic spheres (Leidwanger 2013: 3302). This combined methodological 

approach attempts to shed light on the communities in contact, based on an understanding of those 

as not merely made up of humans, but also of things – assemblages – and the connectivity 

and interactions between the two, respectively (Harris 2012: 77). In this way, discussion 

of the Rochelongue underwater site can move beyond arguing about its chronology, cultural 

attribution but type characterisation, but instead concentrate more on what the material culture from 

the site has to say about the societies responsible for its deposition, however that might have occurred. 
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Fig. 1 – The Languedoc-Rousillon region in southern France (elaborated by E. Aragon) 
 

 
 

Fig. 2 – Location of the Rochelongue underwater site (elaborated by E. Aragon)  
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Fig. 3 – In-situ metal artefacts at the Rochelongue site (photo: A. Bouscaras,  
courtesy of the Bouscaras collection, Musee du l’Ephebe au Cap d’Agde Archives)  

 

 
 

Fig. 4 – Bracelets from the Rochelongue underwater site (photo: E. Aragon) 
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Fig. 5 – Copper ingots from the Rochelongue underwater site (photo: E. Aragon)   
 



Purple Production in Lycia, Turkey – Case Studies*1 

Karolina Trusz2 

 

Abstract: 

Purple dye, which was one of the most valuable goods in the ancient world, was sourced from small 

sea snails from the Muricidae family. Dye manufacturing centres were situated by the sea mostly next 

to ports but in a quite distance from ancient cities. It was caused by the smell, which was created 

during extracting purple dye from the glands of thousands of crushed shells of snails. In the province 

of Lycia, in Turkey, there are examples of towns in which the area was covered with countless pieces 

of shells. The flourishing of cities and the production of purple dye led to intensification of contacts 

between provinces and the development of trade routes. 

 

Keywords:  

purple dye, snails, Turkey, Lycia, purple dye manufactures 

 

 

Introduction 

The ancient people inhabiting the Mediterranean Sea, the Black Sea, and Central Europe 

obtained natural dyes from three sources: minerals, vegetables, and animals, both land and sea 

(Melo 2009: 3–5; Ahmed 2009: 28, 36). Of all colours used in ancient times, purple had 

the highest value, not only because of the acquisition process but also because of the colour's 

durability. Textiles dyed purple became a precious product that was traded in the Mediterranean 

world, and the production process spread between colonies. One of the places where 

manufactures of the purple dye were located was the area of southern Turkey (fig. 1). This 

article aims to collect and describe the available material regarding the trade of purple and its 

production in the province of Lycia. 

 

Brief History of Purple 

The first traces of purple production date back to 17th–16th century B.C. and were discovered 

in Crete (Geographica hypomnemata 16.2). The accumulation of sea snail shells was found at the 

                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 The publication was created with the financial support of the Institute of Archaeology and Ethnology 
of the Polish Academy of Sciences as part of the Adulescentia est tem discendi competition in the year 2017. 
2 M.A.; Institute of Archaeology and Ethnology, Polish Academy of Sciences; Institute of Archaeology, 
University of Warsaw; e-mail: karolina.torusu@gmail.com. 
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sites of Myrtos, Palaikastro, Malia, Knossos, Kouphonisi, and Hagia Triada (Stieglitz 1994: 49–51; 

Karali-Giannakopoulos 2005: 162) and on wall paintings of that era (Koren 2005: 137–138). 

The ancient Phoenicians began the technique of dye production around 1570 B.C. 

(McGovern and Michel 1985: 1514–1516). Cyprus and Phoenician Tyre and Sidon, were one 

of the most important centres producing purple. There was so much demand for purple that 

the Phoenicians started exporting the dye extraction process itself. From Phoenicia, purple 

production spread to Sarepta, Dora (today’s Lebanon), and later to Caesarea, Neapolis, 

and Lydda (today’s Israel). Egypt also had manufactures producing dyes (Toutain 1979: 127). 

They have also been located in the numerous colonies in today's Spain, including 

in Cartegena or the town of Magador in Morocco (Marzano 2016: 144–145). Pliny names 

specific places where the best quality purple dye was produced; it was Tyre in Asia, Meninx 

in Africa, in Gætulia bordering the Ocean, and in Laconia in Europe (Plin. HN IX, 60). 

Before the invasion of Alexander the Great into Asia Minor, catching Murex and purple 

production took place in many cities along the coast of Anatolia and local islands, e.g. Cos 

(Toutain 1979: 127). Over time, purple production was adopted by the Greeks and then by the 

Romans. Fishermen obtaining shells continued to deliver them to production sites, and purple 

colour has become a symbol of power and high status (Melo 2009: 13). 

 

Murex Snails and their Colour 

The violet dye used to be acquired from snails from the Muricidae family. In his Natural 

History, Pliny describes small sea snails, which properly processed produced a purple dye 

(Plin. HN IX, 60). Modern scholars have managed to classify the species mentioned by Pliny: 

Murex trunculus, Murex brandaris, and Thais haemastoma (Steigerwald 1986: 4, 6; 

Koren 2005: 137; fig. 2). The three mentioned species of snail live in the Mediterranean Sea, 

the Red Sea and off the Atlantic coast of Europe as well as Africa (Portugal, Morocco). Thais 

haemastoma and Murex trunculus occur in relatively shallow waters, up to about 12 m, 

whereas Murex trunculus can be found even at depths up to 150 m (Marzano 2016: 143–145). 

The geographical origin of the molluscs affected the colour extracted from the individuals. 

In Vitruvius work De architectura there is some guidance on the colour that can be extracted 

from the snail caught in a particular region. Snails from the northern Mediterranean Sea (areas 

of today's France and north Italy), due to the proximity of the countries in the north, will give 

a brown colour. Individuals caught between the south and the west have a pale shade, while 

those in the eastern and western regions of the Mediterranean will have a tone of purple; 
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moreover, snails originating from southern countries, including the island of Rhodes, 

are characterized by a red colour (Vitr. De arch. 7.13). 

 

The Process of Acquiring Purple 

The process of obtaining purple from snails was carried in three stages: fishing, crumbling, 

and dyeing of fabrics. Pliny describes the entire three-step process in his Natural History. 

The first step was to collect the right amount of snails.3 Molluscs are carnivorous, and they 

were often caught on baits (shrimp, mussels, sponges) in traps suspended from floats 

(Plin. HN IX, 61; Ruscillo 2005: 102). According to Pliny, the best season for collecting 

snails is the period after the Dog's star – Sirius (located south-east of the Orion belt) – entered 

the sky; in other words, either before spring or after summer. This is the period immediately 

after the snails' deposit of the eggs; it is not only crucial for the protection of the species, 

but also because afterwards they had the largest amount of pigment (Plin. HN IX, 62). 

The average size of the snail ranges from about four to about 10 cm, and the amount of venom 

in the gland is tiny (Marzano 2016: 143–145). Therefore, the number of collected molluscs 

was significant; they were stored in artificial pools with sea water, where they could live 

freely for up to 50 days (Plin. HN IX, 60). Having collected the right amount of snails enabled 

the start of the extraction of the substance from which the purple colour was obtained. Snail 

shells used in the dyeing industry were mostly broken, or a small hole was made through 

which the gland was drawn. Small snails were utterly crushed and placed into the pool 

(Plin. HN IX, 60; Vitru. De arch. 7.13). 

Snail’s gland, which serves Murex to anaesthetise the victim during hunting, releases 

secretion (with an unpleasant odour) – initially yellowish, under the influence of light turning 

into a lavender colour. The secretion subjected to the appropriate processes provided a dye. 

With each snail, it was possible to obtain (depending on its size) only a few drops of valuable 

secretion. The obtained liquid was placed in the pool, filled with salt (0.5 kg of salt 

per 45 l of juice), and left for three days in full sun. After this time, one should have placed 

the resulting mixture in tin dishes, and cook over low heat for the next nine days 

(Plin. HN IX, 62). Afterwards, the purple was ready and different kind of textiles could have 

been dyed. 

                                                
3 Pliny does not give the proper amount of individuals needed for the process.  
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In order to reform the monetary system, Diocletian introduced the Edict of maximum prices 

in 301 A.D. Diocletian valued purpura highly, only a few citizens were able to afford 

products coloured with this shade. The fixed price of one pound of Tyrian purple wool 

was 50,000 denarii, dyed silk cost 150,000 denarii for one pound, and ‘light tyrant textile’ 

cost 16,000 denarii per pound (Erim et al. 1970: 127; Edictum de Pretiis Rerum Venalium, 

after: Diokletians Preisedikt, Lauffer [ed.] 1971: 167). 

 

Southern Lycia 

The coast of Lycia, in southern Turkey, due to its favourable geographical location, halfway 

from Egypt to Constantinople, offered several convenient ports. Interregional trade lasted 

from the Antiquity to Byzantine times, until it was interrupted by the Arab domination 

in the Mediterranean after the 7th century A.D. (after: Çevik 2010: 58). On the coast of Lycia, 

there are two centres connected with the purple production, located in Andriake and Aperlea. 

It is difficult to indicate when the process of extraction of dye from snails was developed 

in Lycia; it is certain that it had to function already in the 3rd century B.C. This is implicated 

by the official correspondence papyrus from Tebtunis from the Zenon archive (The Tebtunis 

Papyri, after: Grenfell et al. 1902: 66). Correspondence concerns income to the treasury 

of Ptolemy in Egypt, coming from a contract with a purple-producing farm in Lycia. 

The contract was concluded for five years, and the annual income was one talent and 1,800 

drachm (The Tebtunis Papyri, after: Grenfell et al. 1902: 66–69). 

 

Andriake 

The Andriake port was located about 5 km south-west of the town Myra. The Andrakos River 

connected these two cities (Hellenkemper and Hild 2004: 439). The defence walls and towers, 

located on a hill on the south side of the port, indicate that it has been functioning since 

the Hellenistic period (Çevik and Pimouguet-Pedarros 2012: 263–273). In 197 B.C. 

Antioch III took over the Andriake city, which belonged to the Ptolemaic Kingdom at that 

time (after: Çevik 2010: 71–72; Zimmermann 1992: 220). During the archaeological research 

in 1999 an inscription erected by the governor of Lycia, Licinius Mucianus, was found. 

Its content describes that in the 1st century A.D. in the port there was a custom infrastructure 

connected with trade exchange by the sea (Akyürek 2016: 468; Gilbert 1985: 104–105). Saint 

Paul recalls that in 59 A.D. he was sent as a prisoner to the port of Myra, where he was placed 
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together with other prisoners on a ship sailing to Rome (Acts of the Apostles 27.5–6). 

The most impressive building in the city is the granarium (approximately 64-metre-long, 

38-metre-wide, eight rooms with separate entries from the north) built by Hadrian 

in 129 A.D.4 Large merchant vessels that brought grain to Rome were entering the port (after: 

Çevik 2010: 58; Bean 1978: 129–130). Over time, the port city has expanded, and trade was 

flourishing. In the 6th century an earthquake occurred, which significantly destroyed the town; 

with the help of Justinian it has been rebuilt quickly. At the end of the 7th century, when 

the Arabs invaded the area of Lycia, Myra and Andriake began to lose their importance until they 

have been abandoned by the population living there (after: Çevik 2010: 58; Chronographia 13.30). 

Archaeological research in Andriake has shown that in the northern part of the bay there 

should be docks; now the area is covered with a thin layer of water. In the swamp the stone 

structures that were discovered in the field about 20 m from the current coast are visible: 

probably the antique docks (fig. 3). Andriake has not just been a port; it was also a small 

industrial centre producing goods for export. During the research around the agora, 

workshops for the production of wine and purple were discovered. In the rooms where 

the purple was produced, and in the agora, many shells of snails are visible (fig. 4, 5).5 

In 2004 the archaeological research was carried in the port agora, called plakoma 

(Forstenpointner et al. 2007: 203). Samples from two 30×30 cm deposits were collected, each 

containing approximately three litres of material. Archaeozoological analyses have shown that 

the purple was obtained here from snails of the Murex Trunculus family. The deposit also 

included several shells of the common trumpet snail (Forstenpointner et al. 2007: 206–207). 

Statistical analyses were performed – on the capacity of 300 m3, 60 million snail shells were 

found in the deposit, of which 10% were adults, and the rest were young and small snails 

(Forstenpointner et al. 2007: 208).  

 

Aperlea  

The ancient city of Aperlea, modern Kuyubelen, is located in the hollow of the bay of Asar, from 

the north limited by the range of the Taurus Mountains (fig. 6).6 The exact date of the town's 

institution is not known. According to the inscription found in the region, it was founded 

at the end of the 4th or the beginning of the 3rd century B.C. (Aslan 2010: 181–182). Slopes 
                                                
4 Currently, the Museum has been established in the granarium, where the monuments from Andriake 
and nearby archaeological sites are displayed. Information obtained during field survey in 2017. 
5 Observations during field survey in 2017. 
6 Because of thick bushes and trees it is very difficult to get to the site from the land side.  
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overlooking the city, rich in cedar trees, were a valuable source of wood for shipbuilding, 

and geographical location allowed monitoring the maritime movements between the Aegean 

Sea, Levant, and Egypt. Part of the city, located on the slope, 100 m from the coast, 

at the beginning of its existence was probably a small military fort. At that time the Lycian coast 

gained considerable economic and strategic value in the Diadochs war, after the death 

of Alexander the Great. Eventually, Ptolemy has taken over the city and led to the transformation 

from the fort to an important point on routes of the maritime trade (Leadbetter 2003: 128–131). 

The intensification of goods exchange and the increased importance of purple dye contributed 

to the prosperity of Aperlea during Roman times, when Pax Romana began (Hohlfelder 2005: 21–22). 

In that time Aperlea belonged to the Lycia Tetrapolis, the League of Four Cities, together with 

the cities of Apollonia, Isinda, and Simena (Bean: 1978: 102). The fortification wall along 

the coastline was removed; as a result, the lower part of the city was created (after: Aslan 2010: 181–182; 

Hohlfelder 2005: 21). 

The narrow entrance to Asar Bay and strong winds made it impossible to enter and secure 

the mooring of the large ships. Sea trade was carried by cabotage sailing, and was supported 

by small boats that could manoeuvre in the bay due to the appropriate dimensions and paddles 

(Hohlfelder 2005: 18–19). Initially, the boats were able to moor freely in the dock; in the Roman 

period there was an intensive development of the city and its southern part was extended 

up to the shoreline. Public buildings, bathhouses, horreum, and other stone buildings were built 

following the orthogonal plan. The port installation was also improved, about 22-metre-long and 

six-metre-wide pier, which allowed safe mooring, was raised (Hohlfelder and Vann 1998: 33; 

Hohlfelder and Vann 2000: 131–133). Over the centuries tectonic movements have caused a part 

of the city's buildings fell to the sea, and the change of the Mediterranean Sea level has effected 

inaffected the sinking of the coast, including port, city buildings, and part of the city walls (Aslan 

2010: 182; Hohlfelder and Vann 1998: 29). Within the city, on land and in the water, countless 

amounts of crumbled shells of Murex snails have been located. In the flooded part of the dock 

(in the eastern part), three large pools, possible vivaria to hold snails, have been identified 

(vide: Hohlfelder 2005: 23; Hohlfelder and Vann 1998: 34; Leadbetter 2003: 129). The area (1500 

m2) was covered with a layer of shells about 0.5 m thick (Aslan 2010: 187). According 

to the recipe for obtaining the purple dye, the shells or the glands themselves were boiled in salted 

water in lead vessels. In the eastern part of the flooded city no such infrastructure was located. 

The site has not been systematically researched; therefore the exact use of the rooms, where 

Murex snails were identified, is unknown (Aslan 2010: 181, 187–188; Hohlfelder 2005: 23–24). 
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Shipwreck Finds 

It is worth paying attention to the unique find, which can be used as a model to analyse 

the cargo of other wrecks found off the coast of Asia Minor. A shipwreck from Uluburun 

dating back to the 14th century B.C. sank about 400 m from the modern Turkish city of Kaş 

(Pulak 1998: 188). Ten tons of copper, one ton of tin, glass, wood, handicrafts, including tools 

and ceramics, seeds and fruits, spices, elephant and hippopotamus ivory, shells of ostrich 

eggs, arsenic trisulphide, land snail shells and Murex snails opercula7 were discovered 

on board the wreck (Pulak 1988: 5–36; 1998: 203–204, Welter-Schultes 2008: 80–81). 

Opercula may have been a side element of the production of purpura; the lid itself, powdered, 

was added to incense (Pulak 1988: 5; Hohlfelder and Vann 1998: 26).  

 

Conclusions 

In the lands on the cost of the Mediterranean Sea grew olive and cedar trees, as well as grapes 

and wheat; livestock was bred. Fish, sponges, and snails were obtained from the water 

reservoirs. The acquired semi-products allowed for the local production of oil, wine, bread, 

textiles, but also for the creation of purple dye. Some of the goods served locally, and some 

of them were intended for trade, along with the production process, enabling development 

in another land (Toutain 1979: 122–123). Shells of snails from the Muricidae family were 

located in archaeological sites in various clusters. Purple dye appears on frescoes 

of the Minoan Culture. Crushed shells served to reinforce floors and appear as a decorative 

motif on vessels, smaller handicrafts, and coins8 (Heller 2015: 290–293). The Murex snails 

themselves were also edible, cooked in shells or used to thicken soups, but in that case, they were 

found in smaller clusters than those from the process of obtaining a dye (Dalby 2003: 271). 

The aim of this paper was to combine the ancient written sources with the results 

of the archaeological excavations to explore the purple production in the Lycia province. 

Fabrics and purple dye process spread across the entire ancient Mediterranean Sea. Systematic 

archaeological work done in Andriake has revealed several workshops connected to purpura 

production. Shells, still visible all over the ancient city, the discovered infrastructure, 

and the results of the archaeozoological research done in 2004 all show that the dye 

was produced on a large scale. Every year new structures of the ancient port are exposed 

                                                
7 Lid, limestone or horn formation created by the snail, used to close the mouth of the shell (Heller 2015: 16–17). 
8 E.g. coins minted in the ancient city of Tyre included a representation of a dolphin and Murex shell (Heller 2015: 293). 
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(vide: Çevik et al. 2017), which enlarge our knowledge of ancient port constructions on rivers 

and bays. In Aperlea a few seasons of the archaeological surveys were conducted 

to understand the structures found in the lower part of the city, but still, the purpose of many 

buildings remains unknown. In rooms that are currently underwater, numerous pieces of snail 

shells were found. So far, no other facilities connected to dye manufacture were located 

in the city. The purple dye production hinterland might have been established in Aperlea, 

which supported Andriake manufacture (vide: Aslan 2010). It is a hypothesis that could 

be confirmed by the proper and systematic research. Shipwreck finds are also an important 

aspect of the study on purpura production in ancient times, the wreck of Uluburun 

is a valuable example. Purple dye production in Lycia requires a more profound study based 

on new archaeological excavations, archaeozoological research, and knowledge 

on the maritime trade routes in the Mediterranean Sea.  
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Fig. 1 – Map of southern Turkey, including Aperlea and Andriake (elaborated by K. Trusz) 

 

  
 

Fig. 2 – Small shells of Murex snail (photo: K. Trusz) 
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Fig. 3 – Andriake swamp (photo: K. Trusz)  
 

 
 

Fig. 4 – Part of the purple dye workshop room (photo: K. Trusz)  
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Fig. 5 – Sherds of Murex snails (photo: K. Trusz) 
 

 
 

Fig. 6 – Aperlea view of the Asar Bay from the Taurus Mountains (photo: A. Kozłowski) 
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Remarks on Roman Maritime Trade on the Basis of the Raw Glass Origin. 

Example of Begastri (Spain)9 
Aleksandra Chołuj10 

 

Abstract: 

The following article is the development of the selected glass finds from the Begastri site in the south- 

-eastern part of the Iberian Peninsula (Region of Murcia). Being conducted there since the 1980s, 

excavations on behalf of the University of Murcia have brought to light numerous glass objects. 

The chronological and typological elaboration of these objects is difficult due to the very poor state 

of preservation; therefore, in relation to these finds, a decision was made to finance the physical and chemical 

research. By determining the chemical composition of individual samples, one can deliberate upon 

the provenance of the raw glass from which the objects were made. Determining the place of origin 

of glass ingots allows also designating presumed trade routes and means used to transport them. 

 

Keywords: 
Roman glass, imports in Antiquity, physico-chemical methods, Begastri 

 

 

Introduction 

The Begastri site is located in the south-eastern part of the Iberian Peninsula (Region 

of Murcia) on the natural elevation of El Cabezo de Roenas (López Bermúndez 1984: 27–29). 

The area was inhabited by the Iberian peoples whose settlement was later transformed into 

a Roman centre functioning in this place until the end of the Roman domination 

on the Peninsula (fig. 1). The town had born also the trace of the Visigoths, whose presence was 

ended by an Arab invasion and destruction of the city.  

Since 2007 excavation campaigns have been concentrated in the northeast sector, where most 

of the glass fragments dated from 1st to 4th century A.D. were recovered.11 Archaeometric 

investigations have also included samples from the pieces discovered in 1980–2006. As it was 

mentioned before, the fragmentary state of preservation of the objects in many cases does not 

allow determining the type or even the category of an item (e.g. a bottle, an unguentarium 

or a cup); therefore only some finds have been archaeologically studied (Chołuj, forthcoming). 

                                                
9   As part of a project financed by the National Science Centre (UMO-2015/18/M/HS3/00248). 
10  M.A.; Institute of Archaeology, University of Warsaw; e-mail: aleksandra.choluj@gmail.com. 
11 All glass fragments come from the residential contexts dated to the Roman and Late Roman Period 
on the Iberian Peninsula. 
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Glass, as a material, has been known since the 3rd millennium B.C. (Vigil Pascual 1969: 15–16), 

but it was the use of blow moulding that has revolutionized the market for glassware. Luxury 

items have become more accessible to the general public. The interest in objects made 

of glass has been additionally strengthened by the properties of this material. It was perfect 

for the production of glassware that did not keep smells or flavours of the products stored 

in them (Ortiz Palomar 2001: 100). In the jewellery trade, glass was very popular for imitation 

of expensive precious stones. As a material, it has also found application in some fields that 

have evolved due to this fact, such as the production of windowpanes. The abundance of glass 

finds, originating from various Roman provinces, does not mean easy access to the constituents 

from which the primary mass was made. The basic glass-forming component is silica, 

the source of which is sand; but not all sand in the Antiquity has been suitable for melting 

glass (Brems et al. 2013a: 218). The existence of some resilient glass production centres 

is confirmed archaeologically (Nenna et al.  2000: 99–102) and in written sources; however, 

it is problematic to locate such workshops in provinces lacking in archaeological evidence. 

The aim of the following study is an attempt to answer the question whether the objects from 

the Begastri site have been made by local craftsmen or have been imported, and if so, from 

which region. 

 

The Method Used 

Investigations of the oxide and elemental composition, as well as surface morphology studies 

on a micro scale, were performed using the scanning electron microscopy coupled with 

SEM-EDX X-ray microanalysis (Scanning Electron Microscopy [SEM] with Energy Dispersive 

X-Ray analysis [EDX]).12 A Carl Zeiss EVO MA10 SEM microscope equipped with an EDAX 

X-Flash Detector 5010 spectrometer with spectral resolution of 123 eV was used. SEM images 

were recorded using a SE 2.0 nm detector. Other fixed operating parameters are: accelerating 

voltage of 20 kV, 120 s. measurement time (EDX point analysis), two minutes (EDX mapping 

analysis), LLD = 0.15 wg. The magnification and current intensity were selected depending 

on the morphology of the sample. The EDX analysis for each sample was performed at nine micro-

sampling points (three areas with three micro-samples). For the calibration of the instrument, 

the reference materials of Society of Glass Technology No 7 (soda-lime-silica glass) and No 8 

(lead oxide-potassium oxide-silica glass) were used. 

                                                
12 Physicochemical analyses were performed at the National Centre for Nuclear Research (Narodowe Centrum 
Badań Jądrowych) laboratory in Świerk. 
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The research involved 183 fragments of coloured glass (from transparent, bluish, 

and greenish, to brown) originating from 1980–2013 excavations. Because the condition 

of the samples was poor, and the corrosion layer was significant, before the analysis 

the samples were subjected to mechanical preparation (mechanical abrasion of the corrosion 

layer) and rinsed in acetone. The surface of the samples before the analysis described below 

was sprayed with the Au layer in order to give it conducting properties. The EDX spectra 

of the glasses were measured and then the analysis was performed to obtain the concentration 

of the oxides: SiO2, Na2O, CaO, MgO, K2O, Al2O3, MnO, Fe2O3, and SO3. At present, glass 

samples have been transferred to the laboratory of the Institute of Nuclear Chemistry 

and Technology in Warsaw (Instytut Chemii i Techniki Jądrowej) for the purpose 

of conducting isotopic analyses of neodymium. Isotopic analyses, which develop rapidly 

and provide new information on the origin of raw glass, are a relatively new field 

in archaeometric research (vide: Degryse and Schneider 2008; Brems et al. 2013b). 

 

Results of Physical and Chemical Analyses 

The significance of research aimed at determining the elemental composition of individual 

glasses has been noticed already since the beginning of the 20th century; however, it has only 

been during the last decades of the development of glass finds that these tests are taken into 

account as a mandatory part of the description. Certain dependence, resulting from the type 

of glass and the recipe used, has been systematized and described by Edward V. Sayre 

and Ray W. Smith (1961: 1824–1826). The current state of research allows not only 

indicating the type of glass due to the dominant alkaline constituent – sodium, potassium, 

or lead – but also its variations. Some researchers consider the type of soda-lime-aluminium-

silica to be characteristic of the ‘Roman’ glassware occurring frequently in the Roman 

and earlier periods in Europe and the Middle East (Dekówna 1980: 64). This does not mean 

that in the Roman period no glasses with different chemical composition were produced: 

in each period there are rarer cases of the glasses other than traditional ones. Determination 

of sums and proportions of the main glass-forming constituents is one of the possibilities 

of comparing the tested glasses with available archaeometric data. This is not an ideal method 

(Szczapowa 1973: 16–17), but currently it is the most commonly used one. It involves 

searching for similar data for particular oxides and elements. 

All glasses from the Begastri site are sodium glass. For the smelting of sodium glasses 

in the past, mineral soda or ashes of halophile plants have been used, which have delivered 
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sodium to the composition. The rules for dividing sodium glass into the so-called ‘ash’ 

and natron ones were presented by Julia Szczapowa, although some researchers argue with 

that (Stawiarska 2014: 16). The author of this article adopted the limit of K2O content less 

than 1.3% and Na2O: K2O in proportions larger than 13:1 as a determinant of the glass 

rendered on mineral soda from Julia Szczapowa, which was presented in a graphical form 

(fig. 2). Robert Brill also draws attention to the content of magnesium and aluminium oxides 

(Brill 2001: 28). Among the glasses developed in the studies there are examples of those 

to which sodium has been brought as an ash component and such in which it occurred 

in its natural form. While the occurrence of halophile plants in the Iberian Peninsula area 

is confirmed13 (Duckworth et al. 2015: 42), soda in natural form occurred and still occurs 

in a few places in the world.14 Its presence in the glass composition should be the basis 

for inference about the origin of such glass. One of the places where natron occurs 

in its natural form is Wadi-Natrun in northern Egypt (Henderson 2000: 26). Exploitation 

of this land for obtaining natural soda used, among others, for the production of glass, has 

been confirmed at least for 6,000 years, and during the period of Imperium Romanum 

it has been the basic source of this alkaline constituent (Shortland 2004: 501). 

 

Conclusions 

If glass from Begastri represents sodium glass based on mineral soda, this may indicate three 

options: (1) natron was delivered to the Iberian Peninsula from Egypt, (2) the raw glass 

in the form of ingots was delivered from Egypt to the Iberian Peninsula, or (3) glass vessels 

had been produced in local workshops, e.g. in Alexandria, and then as final products were 

transported to Spain. The first hypothesis seems the least likely, because if natural soda 

had been delivered to the final destination, where it was to be used as an ingredient for glass 

melting, there would have to be at least the evidence of workshops where the production 

of primary glass (from basic constituents) would be possible. In spite of extensive 

archaeological research and premises based on ancient written texts (Plin. HN XXXVI, 66), 

there is little convincing evidence from the Roman sites of Hispania for glass-working 
                                                
13 It should not be assumed that glass rendered from plant ash is certainly of a local origin, as such glass has also 
been traded. This can only mean that ‘ash’ glass could have been produced locally because of the availability 
of the ash component. Determining the family of plants from which ash was made may be the basis for such 
inference. 
14 It is widely accepted that the source of mineral soda in the ancient times was North Egypt. Pliny suggested that 
the deposits of this material were also available in Macedonia and Lydia, but the state of research does not 
confirm the use of those sources in the Antiquity (Ignatiadou D. et al. 2003: 64–65; Saguí 2007: 214), therefore 
for the purposes of this article only the confirmed source of Egyptian natron is accepted. 



 81 

activity dating back to the first two centuries of our era. From the 3rd century onwards, there 

is a greater number of places for such craft activities (Da Cruz and Sánchez de Prado 

2012: 179; Sánchez de Prado and Da Cruz 2014: 1394). However, it remains problematic 

to know whether a given workshop was the place where the glass mass was made from 

scratch or it was rather its so-called second type, that is, the place where the semi-finished 

products were processed. Proofs for glass mass production from basic ingredients in this part 

of the Peninsula are absent for now. 

Turning to the second hypothesis: the raw glass in the form of moulded bars could have been 

delivered to the second type of workshops, where then the glazier would melt 

it to manufacture a final product. Not far from Begastri, there is one of the most effective 

ports of the Antiquity, Carthago Nova. Founded in the times of Punic colonization, 

in the Roman period it was one of the three most important ports in Hispania 

(Blázquez Martínez 2007: 47–48). During the archaeological research conducted there, 

the remains of a workshop operating from the 3rd century were discovered and interpreted 

as a second type. The city of Carthago Nova is connected to the interiors by Via Augusta, and 

the traces of glass production have been documented in a district having a good 

communication connection with the routes leading to the interior of the Peninsula 

(Fernández Matallana 2009: 142, 153). 

The last hypothesis seems equally plausible. The fact that the finished glass vessels reached 

Spain as early as in the 1st century A.D. evidence numerous finds in the archaeological sites 

such as Celsa, Tarraco, or Augusta Emerita (Paz Peralta 2001: 61). With reference 

to the workshop in Augusta Emerita, strong relations with the north-Italic tradition were 

proposed (Caldera de Castro 1994: 118), justifying that only from the 3rd century there 

has been a truly local glass production on the Peninsula, referred to as hispana. If technology 

and finished glass products have reached the Iberian Peninsula from e.g. the Apennine 

Peninsula, it could have been done by land, or much faster and used for other goods: 

by the sea. Huge amounts of fragments of Beatica amphorae being part of the Monte 

Testaccio's great landfill in Rome are the best testimony of the very intensive trade mainly 

in olive oil, but also in wine and fish-derived products, between the core of the Empire 

and the Beatica province in southern Spain (Remesal Rodriguez 2004: 127, 139). All this 

exchange of goods was executed by the sea, which was shorter than the routes on land 

and which could have been used to transport larger quantities of amphorae at one time. 

If from the Iberian area to the Apennine Peninsula the ships had been supplied with 
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the amphorae with oil and wine, as well as bars of valuable metal ores, in the return journey 

the cargo would have to consist of other products, that the population of the province did not 

have. Could one of these products have been glass? Confirmation is provided 

by the archaeological discoveries of wrecks, which can be divided into two types: (1) ships 

with glass items being a part of the cargo and (2) ships that were entirely intended 

for transporting glass (fig. 3). The first type is more widely represented by the wrecks with 

only small numbers of glass objects in relation to other parts of cargo. Sometimes they were an 

addition to the load, as in case of the oldest known wreck with glass, the 14th-century B.C. Uluburun 

(Pulak 1998: 2002–203), or a part of the vessel's crew service, as in case of the San Ferreol wreck 

(cf. Mas García 1985). The second type of cargo is confirmed by two wrecks. The first 

is considered to be the oldest example of a ship loaded exclusively with glass products. This 

is a shipwreck off the coast of southern France, known as Ouest-Embiez 1. It is unusual 

to find that, in addition to a small amount of homogeneous glassware and windowpanes, most 

of the cargo were glass bars with a total weight of approx. 18 tons, transport of which has 

been more profitable than the finished products. On the basis of the glass vessel analogy, 

the wreck is dated to the end of the 2nd century or the beginning of the 3rd century A.D. 

(Fontaine and Foy 2007: 259). The performed physical and chemical analyses of the glass 

show that the cargo did not originate from one place. The windowpanes are similar to those 

produced in the Syro-Palestinian workshops, while glass products and bars belong to a group 

of glasses known from Roman provinces of Britania, Galia, and the eastern part 

of the Mediterranean (Fontaine and Foy 2007: 253, 258). The second wreck is later and is also 

an example confirming the glass trade, but in a different form. The Byzantine wreck of Serçe 

Limani dated to the 11th century (vide: Bass 1984; Bass et al. 2009), contained large amounts 

of glass cullet to be reused. The phenomenon of glass recycling was well known already 

in the Roman period, and the popularity of this practice is reported by the ancient written 

sources (Juv. Sat. of Juv. V; Stat. Silv. I). Both examples of wrecks are only a confirmation 

that glass, in the form of ingots or fragments of vessels for recycling, was an element 

of maritime trade in the Mediterranean area. The amount of underwater archaeological 

evidence is, however, not commensurate with the state of knowledge based on the results 

of the physico-chemical analyses of glass fragments originating from various archaeological 

sites within the Roman Empire. Glasses with a similar chemical composition are often found 

in very distant regions of the Empire. There are clear premises to conclude that the trade 

of glass objects, by the sea and land (to a lesser extent) was intense and took place even 

between very distant provinces (e.g. Dekówna 1996: 56–58). In case of developed glasses, 
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which Egyptian origin is highly probable, the question which sea route between Egypt and 

Spain has been used still remains unanswered; there could have been the direct trade between 

the mentioned Roman provinces. The second option involves transporting glass objects 

to the Apennine Peninsula, and then from there, to the Iberian Peninsula. Considerations 

about the greater likelihood of one of those hypotheses require a deeper study based 

on knowledge of the maritime trade of the objects other than glass, and go beyond the scope 

of this article. 
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Fig. 1 – Map of the Iberian Peninsula with positions of Begastri (additional photo)  
and Carthago Nova (elaborated by A. Chołuj) 



 

 
 

Fig. 2 – K2O versus Na2O: K2O for the analysed samples from Begastri.  
in the red frame are the samples of glass rendered on mineral soda are inculded 

(elaborated by A. Chołuj) 
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Fig. 3 – Map marked with the wrecks mentioned in the article (elaborated by A. Chołuj)  
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Site Długie 14, Długie/Modzerowskie Lake 

(Kuyavian-Pomeranian Voivodeship, Poland). 

Survey 2012 
Małgorzata Mileszczyk1 

Mateusz Popek2 

Paweł Stencel3 

 

Abstract: 

Inland underwater archaeology is rather diversified in the matter of research methods; every site 

needs particular consideration. The site at Długie Lake (called also Modzerowskie, Kuyavian- 

-Pomeranian Voivodeship, Poland), a shoal in the middle of the reservoir, showing the abundance 

of mediaeval archaeological material, proves the case. As the site is located in very shallow waters, 

it was impossible to use the methods typical for underwater archaeology, such as hydroacoustic 

survey. The researchers from the Nicolaus Copernicus University in Toruń, with the assistance 

of the colleague from the University of Warsaw, have studied the case and suggested the best 

attainable for a short fieldwork set of methods to recognize and record the site. The shape 

of the shallows was documented in a form of a bathymetric plan, owing to the use of a total station. 

The acquired artefacts (pottery sherds and bone fragments) were positioned on the geolocated chart 

and later analysed. 

The site at Długie Lake is worth mentioning also due to the commendable attitude of the local 

residents, who not only have notified the archaeologists about the site existing in the lake, but also 

helped organizing the fieldwork itself (Community Centre in the nearby Izbica Kujawska). 

 

Keywords: 

shallow water archaeology, inland archaeology, lake, Middle Ages, goad 

                                                
1 M.A.; Department for Underwater Archaeology, Institute of Archaeology, University of Warsaw; e-mail: 
m.mileszczyk@student.uw.edu.pl. 
2 M.A.; Department for Underwater Archaeology, Institute of Archaeology, Nicolaus Copernicus University in Toruń; 
e-mail: mpopek@umk.pl. 
3 M.A.; Digital Archaeology – Paweł Stencel; e-mail: info@digital-archaeology.eu. 
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Introduction 

Information about the possible location of the archaeological site was provided by Mr Adam 

Myrta from the Community Centre in Izbica Kujawska (Kuyavian-Pomeranian Voivodeship), 

three kilometres from Długie Lake. Tourists and local residents have been collecting pottery 

sherds and bone fragments at the shoal, located in the considerable distance from the shores 

in the northern part of the ribbon lake. Some of the findings were presented to the community 

centre, the head of which has reported it to the Institute of Archaeology in Toruń. After 

the first introductory survey in 2011 the existence of the site has been confirmed, which was 

the direct cause for the further fieldwork. 

From the 21st until the 25th of October 2012 the team of researchers led by Mateusz Popek 

and Paweł Stencel from the Department of Underwater Archaeology, Institute 

of Archaeology, Nicolaus Copernicus University in Toruń has conducted the preliminary 

survey4 of the underwater archaeological site Długie 14, located within Długie Lake, known 

also as Modzerowskie (fig. 1). The research was conducted in compliance with 

the Włocławek Delegacy of the Kuyavian-Pomeranian Voivodeship Heritage Office decision 

no. 403/2012 from the 22nd of October 2012, authorizing Mateusz Popek and Professor 

Andrzej Pydyn (Head of the Department of Underwater Archaeology, Nicolaus Copernicus 

University in Toruń) for the fieldwork. 

 

Research Objectives 

The financial means destined for the preliminary recording of the site enabled organizing three-day 

expedition. Its objectives were: (1) locating the underwater archaeological site in the northern part 

of the lake, (2) creating the bathymetric map of the site, as well as (3) the inventory 

and documentation of the archaeological material located on the surface of the lake-bed. The main 

research issue was the structure and layout of the site. The survey was supposed to answer 

the questions about the shape of the shoal (regular/irregular, natural/anthropogenic) and the form 

of its slopes. The research methodology was adapted to the character and depth of the reservoir 

as well as the rather short duration of the expedition. 

                                                
4 In 2013 the research was continued by a group of scholars from the Nicolaus Copernicus University in Toruń 
as a part of the project Record of AZP Underwater Sites (Ewidencja stanowisk podwodnych AZP; Chudziak 
et al. 2016: 42–47). 
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It was also necessary to take under consideration the relatively fast degradation of the site 

due to the water tourism in general meaning. Exploitation of the lake for the recreational 

reasons is not only influencing the condition of the site itself, but also generating a large 

amount of waste, and in consequence: contributes to destruction of the ecosystem 

(Bowens 2009: 14–34). The important problem is also the protection of underwater heritage 

from looting, not only intentional. In spite of the intensive education and popularization 

in this field, there is still a considerable danger of devastation. The nature of this particular 

site enables the access to archaeological material not only for scuba divers, but also by other 

water recreation enthusiasts, not necessarily using the aqualung. Additionally, shallow 

underwater sites are more prone to harmful effects of natural conditions. The ice, for example, 

might cause the ‘suction’ of the piles and other wooden constructions from the lake-bed, 

while waves and current might interfere with the original strata (Nitter et al. 2013: 91). 

Lake Długie is a partially riverine reservoir, covering the area of 230 ha, with the average 

depth of ca. 3.3 m. The Noteć River flows in its northern part and out in the southern. 

Unfortunately, the visibility (fluctuating from 0 to 0.5 m) does not improve anytime. 

The aforementioned site is located on the relatively small depth (0.8–2 m), which has 

generated a lot of difficulties, but, on the other hand, also the logistical benefits. The first 

obstruction was the lack of visibility and a large grade of vegetation on the lake bottom 

in the area of the site, even though the research was intentionally planned for autumn 

(low temperature of water and air usually cause the retreat of the vegetation and the increase 

of the water visibility in local lakes). In result, while underwater, archaeologists could depend 

mostly on the sense of touch, which influenced the selection of methods of prospection 

and documentation. On the other side, researchers could work underwater relatively long, 

and in much safer conditions than during deeper enterprises, without the need of using 

the sophisticated equipment and breathing gases. The communication between the supervisor 

and the diver was definitely easier, which was significant especially while working 

on the planigraphy. Also the logistic issues were considerably simpler to solve: the proximity 

of the shore has eliminated the necessity of research platforms; a small boat was enough 

for both logistic and safety purposes (Bowens 2009: 14–34). During the shallow water survey 

it is impossible to use methods typical for conventional underwater archaeology; that is why 

it was decided to merge them with the land ones, which was advantageous for the pace 

and precision of works. 
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The Fieldwork 

The centre of operations was located on the north-eastern part of the lake, on the beach owned 

by the Community Centre in Izbica Kujawska. The shore was made accessible free of charge; 

the centre provided also the logistic background for the expedition. Thanks to the precise 

instructions contributed by Mr Adam Myrta the site was located during the first dive. After 

choosing the shallowest spot (more or less in the central part of the shoal) the post was placed 

there, to be used as a benchmark. This point was located ca. 250 m from the camp 

and ca. 120 m from the closest shore. The GPS coordinates of the benchmark were recorded. 

Elaborating information about the topography of the site graphically, into the form 

of a bathymetric map, was one of the main objectives of the research. Usually for creating 

such maps hydroacoustic devices are used, which could not have been employed on such 

depth and in such body of water; however, it was possible to use land documentation 

methods. Both mapping and the succeeding planigraphy of the artefacts were executed with 

a total station (TS). The instrument was placed on the shore and all the measurements were 

taken with the geodetic precision. On account of non-typical use, the prism of the TS was 

modified, having been mounted on the geodetic button. The device was calibrated so it would 

not have given the real height above the sea level but the depth below the surface of the lake. 

This easy and precise method of mapping is not innovative in archaeology of shallow waters 

(Bowens 2009: 92–95). 

The archaeologist taking the measurements was circling around the axis of the benchmark, 

holding both the prism and the diving reel, anchored in the zero point (fig. 2). Every metre 

the mirror was set vertically on the bottom of the lake. Then the signal was given by the wireless 

communication device and, in the end, the operator of the TS was taking the measurement. After 

finishing the full circle (according with the indication of the compass) the line was lengthened 

a full metre and the activities were repeated. The most important element for the quality 

of the measurements was maintaining the proper distance between the succeeding points – 

especially too large intervals between them would be problematic, causing the decrease 

of the accuracy of the acquired data (Bowens 2009: 101). Altogether, 980 measurements were 

taken, covering the area of 1145 m2 (from the depth of 0.8 until nearly two metres). It occurred 

that the shallows is a quite flat ellipsoidal terrain, with the dimensions 40×36 m (fig. 3). 

Particularly interesting is the fact that it is nearly ideally in between the eastern and the western 

shore of the lake. In that phase of fieldwork the researchers were not able to give the certain 

answer, whether the structure is of the anthropogenic or a natural character. 
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The last point of the research was the location and inventory of the archaeological material 

laying on the surface of the lake-bed in the area of the shallows. The axis of the measurements 

was once again the selected benchmark, the tool – reel, anchored in the ‘zero’ point, just like 

while having taken the bathymetric measurements. This time the archaeologist (following 

the circular path) was examining the lake bottom to locate the artefacts. Just like 

it was mentioned earlier, due to the unfavourable conditions, the person working under water 

could have counted only for the sense of touch, which, while the water was 10°C and lower, 

was a kind of a challenge. The additional difficulty was the texture of the bottom, rich 

in shells and gravel. The effectiveness of the investigation was quite satisfactory, though. 

After the discovery of the respective artefact, the point of its location was measured with 

the TS and the artefact was included in the inventory; every object was given the exact 

location on the grid (fig. 4, 6). The time limitations allowed exploration of the terrain 

of the range of operation 6.5 m (which equals ca. 142 m2). On this area 111 artefacts were 

recorded, which includes 52 pottery sherds and 59 fragments of bones. 16 artefacts 

contributed by the local population and the tourists as well as the findings of the 2011 

reconnaissance were denoted with the numbers from JD-Z48 to JD-Z65. This group consists 

of six pottery sherds, nine fragments of bones, and one metal object. 

 

The Artefacts – Pottery 

The pottery recovered from Długie Lake is dated to the Early Middle Ages (most probably 

the first half of the 11th century–first half of the 12th century; phases three and four of the early 

mediaeval stronghold settlement on Kuyavia and Chełmno Land according to Chudziak 2016, 

or the period of the so-called second Piast monarchy, according to Danielewski 2009: 46); 

it was all wheel thrown. The whole assembly of the pottery demonstrates extensive erosion 

caused by the long-lasting deposition in the water. The outer, once tempered layer of clay 

is totally rinsed, showing sometime quite coarse fragments of the temper. Among the pottery, 

13 fragments of rims, six of bottoms, and 39 of vessel bodies have been distinguished. Seven 

artefacts were ornamented. On one of the fragments (Z25a) has an intentionally drilled hole, 

probably indicating wiring (maybe repairing). Most of the objects bear proofs of everyday use – 

traces of fire both on the outside and the inside. The fragment Z26b was refired. 

One of the characteristic features of the distinguished pieces is also an additional ornament 

on the concavity of the neck. In the assembly there is a majority of the vessels with 

the medium-size temper (more than one millimetre), use of which is dated mostly 
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for the period from the second half of the 10th century until the first half of the 11th century 

(Dzieduszycki 1982: 22). Domineering are also the vessels with the average profile thickness 

(prevailing over those thin-walled until the late 11th century; Dzieduszycki 1982: 22). Specific 

are also the concave bottoms, dating from the beginning of the 11th century. There 

is no pottery dated only to the later periods, i.e. late 12th–14th century. The ornamentation 

of the vessels from the assembly is characterized by the wide appearance of the simple 

decoration of the grooves, both irregular (mostly second half of the 10th century) and regular 

(mostly 10th–11th century, but with less intensity – even until the 13th century; 

e.g. Chudziakowa [ed.] 1994). The wave decoration is also present, as well as plastic cordons, 

pinch decoration, and the ornament of holes, made probably with a jagger. The analogies might 

be observed widely on the mediaeval stronghold sites in the area of the Kuyavia and Chełmno Land 

(vide: Chudziakowa [ed.] 1994; Poliński 1996; Wadyl 2013). In the collection there are no vessels 

decorated entirely. Worth mentioning is the small bowl ornamented both on the inside and the outside. 5 
 

The characteristic features of the particular artefacts: 6 

JD-Z3 (fig. 10:C) – fragment of the body, ornament VIIIc – wave, pinches, grooves (second 

half of the 10th–first half of the 14th c.); 

JD-Z11 (fig. 9:F) – pinched edge of the rim (?) section nearest to XIIId form; 

JD-Z14 (fig. 9:G) – rim fragment of the large diameter vessel, decoration Ia or b, section 

group: XVIII(a?); 

JD-Z16b (fig. 8:C) – section XIIIc; 

JD-Z18 (fig. 5) – fragment of a bowl with the preserved rim, ornament both on the inside 

and the outside – double wave under the edge, below the border of the rim (VIe), made with 

the comb (?); dated from the second half of the 10th century until the 13th century; the outer 

surface of the bottom decorated with grooves (Ia); inside – the straight line and a wave (VIIa), 

single wave made with a stylus and circular grooves (second half of the 10th–first half of the 14th c.); 

JD-Z20d (fig. 11:C) – fragment of the bottom; 

JD-Z22c (fig. 9:H) – ornament of the plastic cordons and pinches on the part of the surface, 

probably along with a part of a rim; 

JD-Z22i (fig. 8:B) – fragment of the rim with the decoration below the edge, section type 

XIV, ornament – single line of petite pinches (jagger?); 

JD-Z23a (fig. 9:G) – section e.g. XIIa; 

                                                
5 The authors express their gratitude to Paulina Auch, M.A. and Michał Auch, Ph.D. (Institute of Archaeology 
and Ethnology, Polish Academy of Sciences, Warsaw) for consulting the pottery analysis. 
6 Classification of rims, sections, and ornaments based on Dzieduszycki 1982. 
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JD-Z25a (fig. 9:E) – refired fragment of the rim with a hole (traces of wiring); 

JD-Z26b (fig. 8:D) – fragment of the rim of the coarse vessel, refired, lack of visible ornament; 

JD-Z29a (fig. 11:B) – fragment of a bottom; 

JD-Z30b (fig. 9:J) – fragment of the thin-walled vessel, section XVc; 

JD-Z50 (fig. 9:K) – section group XI, decoration Ib; 

JD-Z54 (fig. 8:A) – decoration Ib, lack of section model, strongly distinguished rim. 

 

The Artefacts – Bones 

Most of the recovered bones generally belong to cattle (Lasota-Moskalewska 1997: 56–72). 

There is no basis for further conclusions. In the group of fauna artefacts there were 

distinguished: 33 long bones and their fragments, six flat bones or their fragments, five 

irregular bones or their fragments as well as three fragments of vertabrae, one of the skull, 

and one of the mandible. The state of preservation of six further artefacts did not allow 

distinguishing their provenance. 

 

The Artefacts – Others 

A very important find is an item discovered in 2011, during the preliminary reconnaissance. 

It is a fork-like artefact with six tines, only two of which are preserved (fig. 7). On the basis 

of analogies it might be assumed that it is a fishing goad (Polish: oścień, or ość rybacka). 

Unfortunately, there is no typology suggesting the chronology of this item. The context 

of the finding suggests that it can be dated to the Middle Ages, although very similar tools 

were used also in the 19th and at the beginning of the 20th century. Kazimierz Moszyński 

mentions that socketed goads are of a later origin, than the ones mounted to the haft without 

the socket (Moszyński 1929: 68). Additionally, the fact of discovering it on the surface 

of the lake-bed and not in the cultural strata does not allow for establishing its chronology 

(Znamierowska-Prufferowa 1957: 42; cf. Moszyński 1929: 67–69, fig. 47–51). 

 

Conclusions 

Site Długie 14, which is located in the ribbon lake Długie/Modzerowskie, on Kujawskie 

Lakeland, was first surveyed in 2011, then – in 2012. Archaeologists have established 

its shape and form, which resembles that of an island. Although, this hypothesis is rather 
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prone to falsification, as the water level is known to decrease over the Noteć River basin, 

due to the construction of the Bydgoszcz Canal in 1773/1774 (cf. Kaniecki 2011), rather than 

increase; still the present shape of the site might be the result of the water erosion. Therefore, 

the character of the site Długie 14 is impossible to determine on this stage of research. 

Its chronology might be confirmed for the Early Middle Ages on the basis of typological 

analysis of the acquired ceramic artefacts. The fishing goad, on the other hand, might also 

be the trace of further use of the site for fishing purposes. The discoveries of the subsequent 

expedition (2013) have yielded some further evidence, enabling to broaden the chronology 

of the site (see further, cf. Chudziak et al. 2016: 42–47). The nearby land sites (only identified 

by the surface findings, not researched) were assigned to (1) Funnel Beaker and Lusatian 

cultures, as well as one trace of the Przeworsk culture (settlement on the western side 

of the lake), (2) Lusatian culture and 12th–15th century chronology (settlement on the northern 

side of the lake)7, and finally (3) dating from the 13th–14th century defensive settlement 

on the southern side of the lake (vide: Kiersnowska 1992). The archaeological material 

consisting mostly of bones and ceramics might be the effect of the erosion; if researched 

deeper into the sediments, the site is likely to yield further features, which might provide 

the information for more precise interpretations. The research should be also continued 

in the direction of establishing the water level changes history of the reservoir. 

 

Final Remarks 

Underwater archaeology is a very varied field of archaeology. Bearing in mind 

all its challenges one might distinguish two main problems: while the archaeological site 

is too deep and, on the contrary, too shallow. Unfortunately, one rarely meets the optimal 

situation. Although for a fact more sites are present in the shallow waters, their characteristic 

is varied and every one of them needs particular analysis according to optimal methods 

of research. A lot of examples indicate many benefits from the possibility of using those 

of the land archaeology. 
 

Optimistically thinking, the foremost advantage of work of on this kind of sites is a small 

depth itself and all the benefits which follow: (1) the work is (usually) safer, and (2) the divers 

might stay underwater longer; also (3) the communication between a person working 

and the surface team is easier, (4) logistics generally less complicated; (5) it does not require 

                                                
7 Information from the archives of the Heritage Office in Toruń, branch in Włocławek. 
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large research vessels; (6) the diving equipment used for work on the shallows is less 

sophisticated; all of it lowers the cost of research in comparison with deeper underwater 

archaeological sites, and, moreover, the supplies and management of such project 

are accordingly much simpler. On the other hand, there are also a lot of significant 

drawbacks: in shallow reservoirs and coastal waters the (1) visibility is usually quite limited; 

additionally more developed (2) vegetation very often makes the work even more 

complicated; (3) the hydroacoustic devices, such as side sonar or sub-bottom profiler, either 

give much worse results or their use is generally impossible; due to usual proximity 

of the settlements (4) the amount of trash and waste is also much bigger which is very often 

quite burdensome during the work. Obviously, (5) the access to such sites for the recreational 

scuba divers is much easier, that is why the possibility of unconscious devastation 

and/or penetration by the treasure hunters increases significantly. Shallow water does not 

provide the total safety of diving, but generates some dangers; (6) one of the most important 

are the vessels, both motorised and sailing, which might be extremely dangerous for the diver. 

The place of the underwater works is obligatory marked with a buoy and a flag, but the users 

of the lakes very often does not have the sufficient knowledge about the regulations, which 

generates life-threatening situations. Last but not least: (7) the risk of becoming entangled 

within the fishing nets and lines increases. 

During the ‘Lake Długie’ expedition in 2012 the precise location and topography 

of the shallow archaeological site on the aforementioned lake was recorded. The site seems 

to be a concentration of the diverse mediaeval archaeological material. Undoubtedly the shoal 

in Lake Długie needed further research, which was amplified by the necessity of protection 

of underwater cultural heritage endangered by both natural and anthropogenic causes. This 

was executed in 2013, by a team of researchers from the Nicolaus Copernicus University 

in Toruń within the project Record of AZP Underwater Sites (Ewidencja stanowisk 

podwodnych AZP). The scholars have surveyed the site and interpreted it as the residues 

of the multi-cultural settlement located on the former island. On the basis of the typological-

comparative and technological-stylistic analysis of the recovered artefacts (11 fragments 

of the pottery – Chudziak et al. 2016: ryc. 27 – and three isolated finds8) its chronology was 

established for three phases: Ha C, Early Middle Ages (12th–13th century), and period past 

13th century A.D. (Chudziak et al. 2016: 42–47). 

                                                
8 A spearhead, an axe-head, a bronze pin (Chudziak et al. 2016: ryc. 28). 
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Fig. 1 – Lake Długie/Modzerowskie, Kuyavian-Pomeranian Voivodeship, Poland – sketch 
map (elaborated by M. Popek, P. Stencel)  

 

 
 

Fig. 2 – Measurements (photo: M. Mileszczyk) 
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Fig. 3 – Bathymetric plan of the Długie 14 site (elaborated by M. Popek, P. Stencel)  
 

 

 
 

Fig. 4 – Plan of the artefact exposition (elaborated by M. Popek, P. Stencel)  
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Fig. 5 – Fragment of the decorated bowl (elaborated by M. Mileszczyk, photo: P. Stencel)  
 

 
 

 
 

Fig. 6 – Surfacing the artefacts (photo: P. Stencel) 
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Fig. 7 – Fragmentarically preserved fishing goad  (photo: P. Stencel) 
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Fig. 8 – Pottery – rims (elaborated by M. Mileszczyk)  
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Fig. 9 – Pottery – rims (elaborated by M. Mileszczyk)  
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Fig. 10 – Pottery – fragments of decorated bodies (elaborated by M. Mileszczyk)  
 
 
 
 
 
 
 
 



 108 

A   JD–Z41d 

B    JD–Z29a 

C  JD–Z20d 

D   JD–Z53 

E  JD–Z52 

F    JD–Z51 
 

Fig. 11 – Pottery – bottom fragments (elaborated by M. Mileszczyk) 
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Abstract: 

This paper shows how Structure from Motion, a technique for documentation and measuring three- 

-dimensional structures from two-dimensional images, can be applied to archaeological investigations 

in low visibility waters. The background for this study is provided by the archaeological surveys 

of the Study Group for Maritime and Limnic Archaeology of the Kiel University (AMLA) from 

the years 2015–2017.  

Due to the low visibility in the water, it often proves difficult to get a clear overview of the investigated 

site. In these cases, the Structure from Motion technology presents a simple technique 

for the archaeologist to get an entire overview of the site. The paper describes the development 

and implementation of the method by the example of the research done by AMLA at the so-called 

Fahrdorf-Wreck. Due to the data gathered so far, it is not only possible to date the wreck, but also 

to make basic statements about its construction and position. A good state of research in the Schlei 

region (Schleswig-Holstein) gives the opportunity to compare the wreck with other contemporary 

wrecks found in the region as well as to establish a general historical background for the site. 
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Introduction 

The underwater archaeological work in Northern Germany is often characterized by murky 

waters. This is particularly true for most of the limnic zone. On the other hand, 

the preservation conditions in such waters are often better than in the western Baltic Sea with its 

medium salinity. In recent years, the Study Group of Maritime and Limnic Archaeology (AMLA) 

of the Christian-Albrechts University (CAU) in Kiel, consisting mostly of Certified European 

Scientific Divers studying pre-historical and historical archaeology, has concentrated their 

research on the Schlei. Situated around 30 km north-west of Kiel, it is a 42 km long inlet, which 

stretches from the Baltic Sea to the town of Schleswig (fig. 1). In combination with the rivers 

Treene and Eider, the Schlei functioned as the main exchange route between the Baltic and North 

Sea in the Viking Age and the Early Mediaeval Period (Brandt 2000: 319). The famous 

archaeological site of Haithabu (Hedeby), the mediaeval town of Schleswig, as well as the structure 

of the Danewerk, demonstrate the importance of the Schlei in the Antiquity. So far, over 40 wrecks 

from different periods have been found in the Schlei (Nakoinz 2003: 184–215; 2014: 104). 

Due to the outlined circumstances, AMLA concentrates their current research efforts on that region 

(fig. 2). In 2014, five members of AMLA documented a logboat most likely from 

the Mediaeval or early Modern Period near the town of Kappeln (Steffensen, Wilkes 2016: 16–19). 

Fortunately, the visibility was extraordinarily good during that project: more than one metre. 

In summer 2015, AMLA joined the field school of the Maritime Archaeological Programme 

(MAP) of the Syddansk University in Esbjerg and the Archaeological State Department 

of Schleswig-Holstein (ALSH). For three weeks, the field school has documented parts 

of a sunken wooden structure near the Reesholm peninsula. This structure is considered 

to be a part of the Danewerk (Auer, Nakoinz 2017: 89–94). This time there was no visibility and 

the work had to be conducted by divers, who described what they felt by radio-communication 

(Badi-Sadr et al. forthcoming). Nevertheless, the projects showed that the Schlei region remains 

a highly promising research area, and, at the same time, presents good preservation conditions, 

especially in the western parts of lower salinity. Thus in autumn 2015, AMLA picked up another 

project in the Schlei, on voluntary basis, which is the major subject of this paper.  

 

The Site  

The site is located near the harbour of the Fahrdorf village, opposite to Schleswig, 

on the southern coast of the Schlei, and very close to the settlement of Haithabu, at a depth 



 111 

of ca. 2.5 m (fig. 2). In August 2014 the fisherman Jörn Ross accidentally lifted a very well 

preserved floor timber and reported a potential wreck-site to the ALSH (fig. 3). The two 

professional divers Geralt and Rolf Lorenz conducted a survey of the site in September 2014, 

which was under the supervision of Jan Fischer from the ALSH, Oliver Nakoinz from 

the Institute of Pre- and Protohistoric Archaeology of the CAU in Kiel and Sönke Hartz 

of the Archaeological State Museum in Schleswig. The survey confirmed the potential 

of the site by lifting several loose timbers (e.g. a complete knee). That day no pictures 

or videos of the site could have been taken due to the poor visibility. Based 

on the examination of the lifted finds, Oliver Nakoinz proposed a clinker-built vessel, which 

dating it preliminary to the 11th or 12th century A.D. So far there was no precise data 

of the extent of the wreck-site, and because of fishing activities and erosion, the site 

is endangered. In preparation for the field school on the Viking Age barrier at Reesholm 

in summer 2015, the company Innomar from Rostock, together with the members of the MAP 

and AMLA have surveyed the wreck-site with a Parametric Sub-Bottom-Profile-System. 

The pictures showed an approximately 20 m long anomaly in the area of the site. 

Additionally, some measurements of the site were taken with a total station during the field 

school in summer 2015. These measurements of sensible frame heads roughly confirmed 

the extent of the site.  

 

The Project 

The timber, which has been found until today, was not suitable for dendrochronological 

dating. In agreement with the ALSH, AMLA returned to the site in October 2015. The survey 

and dendrosampling has proven to be highly successful due to an unexpected good visibility 

of ca. 0.30 m. Fortunately, one of the divers took a GoPro video-camera on the dive 

and filmed it. Afterwards, Feiko Wilkes was able to generate a 3D model and an orthophoto 

from these short clips, using the Agisoft Photoscan software. The results have proven 

to be extraordinarily helpful. 

Therefore, a plan was established to develop this method further and test it at different sites. 

Because of the good results AMLA achieved with that method, the ALSH has supported 

the idea and made it possible to conduct a systematic video survey on the wreck-site 

of Fahrdorf. Assuming that the visibility at the site is strongly connected with the seasonality, 

AMLA returned to the site with a team of five divers as well as Jan Fischer and Erich 



 112 

Halbwidl from the ALSH, in mid-December. To compare different cameras, lighting options 

and their configurations, which will be described below, the site was filmed several times. 

Special attention was given to GoPro action camera, since it is the only underwater camera 

system that is affordable for the students of AMLA. The filming was planned to be conducted 

along the lanes defined by a grid system, so that the positions of the marked edges of the grid 

system could be taken by a total station afterwards. The aim was to transfer the local 

measurement framework from underwater to the global measurement system, in which 

the video data could be compared to (e.g.) the sub-bottom data.  

 

The Preparations 

The first diver has located the wreck-site and marked it in the following way: two measuring 

tapes were laid along the assumed frame heads, rising from the sediment on either side, 

for orientation and to get a first impression of the extend of the site. The plan was to establish 

a grid system to guide the divers, who have followed and filmed the site. A 0.5-by-0.5-metre 

grid, two-by-six-metre in total, and consisting of leashes fixed to and rolled on two plastic 

pipes, has occurred to be too large and bulky to be deployed by a single or even two divers. 

So the measuring tapes, that were initially used, were supplemented by a leash in the middle 

and therefore provided the needed guidance. Furthermore, the first diver has battered into 

the sediment four iron-poles with small red buoys on top at the edges of the grid, to later form 

the measurement points for the total station.  

 

Devices and Technique 

From early on it has been clear that the documentation could only be done with video. Photos 

do provide a significantly higher resolution and can be recorded in complex formats such 

as TIFF; although, the diver is left preoccupied with orientation and buoyancy control while 

at the same time making documentation, which is highly difficult with one touch 

of the muddy ground whirling up loads of sediments. Also, in order to achieve a comparable 

coherence in documentation, thousands of pictures would be necessary due to the close 

distance to the object and the overlap necessary for them to be aligned. 

Recording a video, on the other hand, requires the diver only to align the camera in the right 

way, leaving most of his or her capacity free for diving and orientation. 
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The videos were recorded with two different setups. The first were two GoPro cameras, 

model Hero 4, mounted together on a frame and aligned identically. With this configuration, 

it was possible to test different options under identical conditions with natural lighting 

to determine the best settings. Primarily this was done to establish the influence of resolution 

and framerate on the results. So everything was recorded in different variations of 30 and 60 pictures 

per second, and 1080p (two megapixels) and 4k (eight megapixels) resolution. 

The other device was a Digital Single Lens Reflex Camera (Canon 5D Mk III; further: 

DSLR), set to a fixed depth of field with two video lamps, representing the higher-end 

(and therefore much more expensive) range of cameras for comparison. The DSLR was 

set to a resolution of 1080p with 25 frames per second. 

The whole site, spreading over roughly 45 m², was filmed in six lanes. Because there were three 

guiding features (the two measuring tapes and the leash in between), the diver always had one 

of them in sight, therefore not missing parts of the area. The ground was recorded vertically, while 

the more complex timbers were shot from all sides. Slow movement was crucial, as fast motions 

would result in blurry pictures, especially when filmed with a low framerate. 

 

The Methodology Results 

The DSLR delivered the best results with both artificial and natural lighting (fig. 4). This 

is mainly due to the fixed depth of field, allowing every single frame from the video 

to be sharp, and to the much higher light sensitivity of the sensor. The GoPro cameras have 

provided usable material as well, although, maybe due to comparably slow shutter speed 

in low light scenarios, only every fifth to eighth frame was sharp enough. As it turned out, 

the key factor in getting good and repeatable results is consistent lighting. In the weather 

conditions often encountered in the North European autumn and winter this can usually only 

be achieved with artificial light. The biggest difference between the camera systems 

is the subsequent work, particularly the creation of single pictures. With the DSLR every 

single frame generated from the video is usable, so readily available software can be applied. 

Filmed in 1080p (resulting in a picture of two megapixels) with a rate of 25 frames 

per second, taking every eighth frame delivered the needed overlap. 

With the results of the GoPro, sharp pictures need to be manually picked, a process that 

so far cannot be automated. This means skipping through the video frame by frame, a very 

time-consuming task, regarding a large amount of video material shot with 30 and 60 frames 
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per second. Two and a half to three hours of work need to be calculated for every hour 

of original video. Adjusting the frame rate for picking pictures automatically as done with the 

DSLR, in order to produce a higher percentage of usable pictures, resulted in an enormous 

amount of pictures that required an unacceptably long time for Agisoft Photoscan to align 

the photos. It also significantly decreased the precision of the resulting model, as the accuracy 

of Structure from Motion is best with as few pictures as possible. 

By now, three points regarding the technology can be made. The first is that a better camera 

leads to much less subsequent work and slightly better results, but GoPro also does the job 

well at much lower costs. The second is that light is a key in low visibility conditions, 

and although SFM-software principally works best with naturally lit pictures, enough 

and consistent artificial light is usually used. Finally, a low framerate works best with GoPro 

models, producing better pictures and having the added benefit of requiring less time in post-

treatment. Regarding the resolution, there is no clear answer for the current generation 

of GoPro cameras; in case of Fahrdorf, with its extremely low natural light, the 1080p 

pictures have proven best; but this may be different in conditions with better illumination 

or future versions of the camera with better hardware. 

In the course of two dive days, eleven-by-four-metres of the seafloor was fully documented 

with a visibility between 30 and 40 cm, while the visible parts of the wreck covered an area 

of nine-by-four-metre (fig. 5). Applying the learned lessons and well-practised procedures 

could easily reduce dive days to one, although this strongly depends on the depth, location, 

and conditions of the site. The georeferenced photo mosaic was composed with the results 

of the Parametric Sub-bottom Profiler through the four measured corners, both mentioned 

above, and aligns well with the recorded anomaly. 

The generated picture and model delivered a perfect starting point for further investigations 

as they provided a good indication where to look for distinctive features of the wreck 

and allowed us to place further finds in a now established measuring system.  

 

The 2017 Campaign 

From the 15th to the 16th of February 2017 AMLA started a new campaign on the wreck. 

The aim was to check its preservation conditions by filming it again, and compare 

the generated pictures and models to the old ones. In addition to that, more 

dendrochronological samples were taken because so far no sample delivered a date. 
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To validate some ideas about the construction and position of the wreck, a small survey trench 

on the southern end of the wreck-site was applied.  

The first objective after finding the wreck-site again was to establish a reference system 

for the diver. Fortunately, only one of the markers from the previous investigation was lost, 

and it was possible to georeference the new video material to the other markers 

and the positions taken by the total station in 2015. All filming was done using a GoPro 

Hero4 with low-priced video lamps. In addition to the already marked timbers, some new 

timbers between the old ones but further to the east have been filmed. Subsequently, two 

divers started to excavate the survey trench, which was filmed the next day by the time 

the water was clear of the stirred sediments. Out of the video material new 3D models and 

orthophotos of the visible timbers of the whole wreck-site and the survey area were produced 

by Agisoft Photoscan and later georeferenced (fig. 6, 7). Additionally, two new samples for 

dendrochronology have been obtained from the eroded planks at the southern end 

of the wreck. 

 

The Dating 

The first three samples obtained in 2014 were found to contain only a few tree-rings which made 

it impossible to date them (Daly 2015). However, by adding the new samples taken in 2017 all 

samples could be dated due to the cross-matching of some tree-rings. Even the sapwood was 

preserved in one sample. The result is a cutting date between 1106 and 1121 A.D. (Daly 2017). 

This dating fits well within the first typological classification based on the timbers lifted 

in 2014 by Oliver Nakoinz. All samples are from planks and made of Quercus sp. oak. Based 

on an averaged curve of all samples, a length of 110 years could be compared to provenance 

curves. The highest correlations are achieved with curves from Schleswig-Holstein and 

Southern Jutland indicating a local provenance of the Fahrdorf wreck.  

 

The Construction and Position4 

The wreck of Fahrdorf is largely covered with sandy sediment and soil. Only some timbers 

are visible and range up to 15 cm above the seafloor. Already with the first surveys of Geralt 

and Rolf Lorenz in 2014, these wooden parts were interpreted as frame or floor timbers, 

                                                
4 The terminology used in this description is from Crumlin-Pedersen, Olsen 2002: 348–350. 
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as the one lifted by a fisherman, Jörn Ross. Until the 2017 survey, eight parallel floor timbers 

have been discovered on the seabed, orientated in east-west direction, which means that 

the wreck orientation is exactly north-south (fig. 8). Since only on the southern two timbers 

both preserved ends and a few plank fragments are visible, this area was excavated 

in the 2017 survey, whereat the southern quarter of the wreck could be documented. 

One of the main goals was to examine the position of the wreck. The exposing of a floor 

timber revealed that the ship lies heels nearly 20 degrees to the east (fig. 9). It was not 

possible to evaluate if the excavated end is the bow or the stern because the stem was missing. 

To accommodate to the nescience of bow, stern, starboard and port side, the strakes were 

numbered from the keel to the east (E) and the west (W), and the frames from the south 

to the north. The regular interval of the frames revealed that two timbers are missing, 

so the last timber in the north is numbered 10, although there are only eight visible 

on the seafloor. Most likely one of the missing floor timbers (04 or 08) is the one that was 

lifted during the exploration of the wreck. 

As the previous recovered parts have already shown, the vessel is clinker-built (fig. 3). 

The clove-boards, with dimensions of 20×2.5 cm, are split radially out of local oak 

and finished with axes, what is indicated by the tool-marks. Only the fifth strake (E05) 

is smaller, with a width of 10 cm; possibly this could be a rudiment of an old Nordic 

construction strake, called ‘meginhufr’ or simply a stealer or repair plank. Iron rivets 

and rectangular roves are used to clench the individual planks in a constant interval of 18 cm. 

The planking is caulked with animal hair. Because of the wrecks list, only two strakes 

(W01, W02) are preserved on the west side, whereas on the eastern pendant seven (E02–E08) 

have been excavated. E01, the first eastern plank on the keel, is missing. In addition, 

the extent of the visible frame heads indicates that the double quantity of strakes could still 

be concealed in the sediment.  

The floor timbers are axed out of crooks and are furnished with special notches to house 

the planks, which in turn are fixed with treenails. The timbers are spanning symmetrically 

across the keel and were notched for the first six (01 and 04/08) or seven (02) strakes. 

The distance between the frames is consistently 70 cm. A former salvaged knee and a special 

biti-stanchion, has already indicated the typical Nordic frame construction of floor timbers 

and above positioned lower beams, known as bitis (fig. 10, 11). The test trench of the 2017 

survey revealed two treenails in the eastern planking, or rather above floor timber 02, which 

must have fixed such a biti-construction. It is conspicuous that there is no hole in the floor 
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timber, which could have housed a biti-stanchion. These might have been used only further 

forward, respectively aft. Two timbers in the east of the wreckage, in the line of frames 

04 and 05, are interpreted as side timbers, but one cannot say yet if they are used as part 

of a biti construction in the mid-ship area. On the bottom of the frames there are two gutters, 

allowed the bilge water to run above the keel, which has not been found up to now. It might 

lie deeper in the sediment, but more likely it is missing in the southern part of the wreck, what 

is also indicated by the absent strake E01. As customary in the Nordic shipbuilding, the keel 

was not fixed to the frames, so no nail holes are visible in timber 02.  

The length of the wreckage, known through the excavated and superficially visible timbers, 

is nearly nine metres, but the curvature of the uncovered southern end of the hull reveals that 

the position of the missing stem must be a minimum of three metres further to the south. 

With that in mind, it can be deduced that the original ship was more than 20-metre-long 

and six-metre-wide – the proportions of a large cargo sailing vessel. The carrying capacity 

of such ships was an estimated 50 t of cargo (Kühn 2009: 82).  

Up to now, there is no evidence for the nature of the ship’s load. A brick found near the wreck 

seems to be a later supplement. The position of the wreck in shallow water near the village 

of Fahrdorf and the absence of small findings, just as the (partly) missing keel, indicate that 

the ship has broken up near this place. A plank fragment containing a repaired leak, salvaged 

in 2015, suggests that the ship was used for a long period. 

 

The Comparisons 

Three additional wrecks from 11th and 12th century are known in the Schlei-Fjord, giving 

an excellent impression of the mediaeval cargo-shipping in this region.  

The first one is the Karschau wreck, which was discovered during extreme low water in 2000 

near Arnis (fig. 2). In 2001 the partly preserved portside and the keel were fully excavated, 

lifted, and documented on land. The wreckage was 12.5 m long and had several features, like 

the floor timbers, the biti-stanchion and the frame spacing, which are similar to the Fahrdorf 

wreck (Englert: 2015: 211–218; Englert, Kühn 2003: 241). Even the proportions and size 

are analogous. Only the surface ornamentation with grooves of the wreck could not be found 

on the Fahrdorf wreck. The Karschau wreck was dated by Aoife Daly to a cutting-date around 

1145 A.D. (Englert 2015: 221). 
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Another one similar in size, 22.1-metre-long and 6.25-metre-wide, is the wreck Haithabu 3, 

which is the oldest of this ship type and was built around 1025 A.D. (Crumlin-Pedersen 

1997: 103–104; Rösch forthcoming: chapter 8.3; fig. 12). It was found in the Hedebyer Noor, 

near to the former Viking centre of Haithabu (fig. 2).  

The last wreck was found even closer to Schleswig and Fahrdorf at the Möweninsel 

(fig. 2, 12). The wreck’s condition was very poor, with the longest preserved part was the keel 

of 9.5 m, next to a small part (4×1.8 m) of the hull. This ship belongs, with the reconstructed 

length of 15 m and the width of four metres (Belasus 2009: 96), to a medium class of cargo 

vessels (Crumlin-Pedersen 1999: 18). It was built around 1163 A.D., confirmed 

by dendrodating. Similar to the Karschau wreck, it has an ornamentation with grooves 

on some planks and timbers. Particularly noticeable is that the distance between the frames 

on the Möweninsel wreck is only 51 cm, while it is 70 cm in case of Fahrdorf. This indicates 

a typological development in the Nordic shipbuilding, because the older ships, relating 

to the Viking period, had a frame space of 0.9–1 m (Belasus 2009: 93-94). This change 

in the construction might have been due to the bigger carrying capacity of these cargo vessels.     

All in all, the wrecks of Karschau, Möweninsel, Haithabu (3), and now Fahrdorf 

are a singular inventory, which confirms the rise of the mediaeval cargo shipping in the 

Baltic. These ships represent the latest development in the Nordic shipbuilding tradition, 

having started in the Viking Age. Features like clinker building, bitis and the shell 

construction have vanished, and the ‘Hanseatic’ trading vessels replaced the Nordic ships 

(Nakoinz 2014: 109–113).  

 

The Historical Background  

The historical context of the Fahrdorf wreck is most interesting, because it is a period 

of transition from the Viking Age to the Hanseatic time with many different changes 

in the organisation and structure of the trade, harbours and towns, as well as the already 

mentioned construction of ships.  

Anton Englert (2015: 39) proposes four indicators for the improved specialisation in merchant 

seafaring: firstly, the existence of free merchants living from trade rather than from land; 

secondly, the codification of maritime law and multiple ownership of ships or cargo combined 

with the third point: the existence of towns with access to navigable waters; fourthly, the use 

of solely sailing vessels and particularly large cargo vessels. The evidence from the Fahrdorf 
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wreck and the Karschau wreck suggests that the last point is appropriate for the Schlei region 

in 12th century A.D. But what evidence can be found to prove that the other points are applicable too? 

As it was mentioned earlier, the wreck-site is situated very close to the Viking Age emporium 

Haithabu and its mediaeval successor Schleswig. After a period of decline in the early 

11th century A.D. and ultimately the pillaging of Haithabu in 1066 AD, the centre for trading 

goods across the Cimbrian Peninsula between the North and the Baltic Sea was moved 

to the northern bank of the Schlei (Rösch forthcoming: chapter 11; fig. 2). Schleswig was part 

of the Danish Kingdom until the Second Schleswig War in 1864. Since the end of the 11th century 

the town has been the major centre in the south of the Danish Kingdom, situated near the border 

of the earldom of Holstein, which was part of the Holy Roman Empire. The city was a bishop's 

see and the residence town of the Duke of Schleswig. Due to its strategic position in terms 

of defence and trade, the duchy of Schleswig always had a privileged status in the Danish 

Kingdom (Englert 2015: 226). During the 13th century A.D. Schleswig’s international importance 

decreased due to the shift of the trade connection between the North and the Baltic Sea 

to the town of Lübeck in the south of Holstein (Jahnke 2008: 181–182).  

The first wooden structures found at Schleswig are dated from 1070 to 1080 A.D. (Rösch 

forthcoming: chapter 10; 2017). Some stratigraphically earlier features may prove only a very 

short hiatus between the destruction of Haithabu and the establishment of Schleswig. Since 

1087 A.D. the building of massive dam constructions has influenced the rapid development 

of the shallow water area south of the settlements core. Until 1100 A.D. the whole shallow 

water area was developed and the dams were extended further into the Schlei. Such a big 

effort was unheard of in northern Europe of that time and Felix Rösch was able to show that 

it is closely connected with professionalization of the far-distance trade in that period. Due 

to the large number of wooden features and extensive dendrochronological sampling, 

the chronology of the earlier harbour development is very precise. Unfortunately, there are 

only few structures, which have been dated after 1110 AD, so it seems the expansion 

of the harbour stagnated or could not be recognized in the excavated areas. The time when 

the Fahrdorf wreck must have operated is identical with Rösch's phase nine 

(1111–1150 A.D.), during which he recognised, besides the extension of two dams, 

only minor building operations (Rösch forthcoming: chapter 6.2.1.12). This means that 

it is not only proven that the town of Schleswig has had access to navigable waters, but also 

that there were profound efforts made to optimize this access.  
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Furthermore, Rösch (Rösch forthcoming: chapter 9.2.3; 2017: 50–51) has found evidence 

for a public marketplace, as well as buildings on the dams, which were related to living, 

storing, and trading. This means that the waterfront was on the one hand shaped by an empty 

public area for interactions and on the other by several individually build dams. The latter 

were interpreted as private facilities run by different groups involved in the far-distance trade 

and were therefore considered to be an important step in the development of Early 

Mediaeval/Viking-Age waterfronts to those known from the port towns of the Hanseatic 

League. Following these observations, it is clear that Englert's first point about free 

merchants, who have lived from their trade, is applicable very well.    

In addition, the establishment of the Jürgensburg at Möweninsel Island, only a few hundred 

metres south to the harbour of Schleswig, is worth mentioning (fig. 13). A foundation of the castle 

in the course of the fortification of the Schlei against piracy by the jarl and maybe first duke 

of Schleswig, Knut Laward, in 1120 A.D. seems likely (Rösch et al. 2015: 120–124). A growing 

number of written sources since 1130 A.D. mention the Jürgensburg as a prison for high-ranking 

captives in the conflict for the Danish kingship between Knut Lawards half-brother Erich II 

Emune and King Niels, as well as for the Slavic rulers Pribislaw and Niklot. The oldest 

written town law of Schleswig from around 1200 A.D. decreed that all debouching ships from 

Schleswig had to pay a toll at the castellum. Ships inbound for Schleswig had to pay their toll 

at the mouth of the Schlei, most likely at the so-called Oldenburg or Gammelborg, with 

an estimated foundation period comparable to the Jürgensburg by Knut Laward (fig. 2). 

If the Jürgensburg had been the official seat of the Duke of Schleswig since its very 

foundation, is controversial. Even though the localisation directly in front of the important 

harbour and the fortification of the site undoubtedly show its importance; it is believed that 

it was an outsourced part of the royal palace and not the duke’s residence until 1234 A.D. 

The reason for the establishment and the role the castle played in the toll collection shows 

the importance of the professional merchant seafaring in the Schlei region. 

To summarize, the Fahrdorf wreck falls in the period directly after the rapid establishment 

of the town of Schleswig, the new centre for the long-distance trade between the North 

and the Baltic Sea and a period of consolidation and securing of the trade routes by fortifications 

along the Schlei. In addition, the time is characterized by the professionalization of seafaring trade, 

as most of the aspects that Englert has mentioned could be verified.   
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Site Protection 

The endangerment of the site by biological threats is documented by traces of timber eating marine 

species, as well as barnacles, that were observed at almost every exposed and several covered 

timbers. Despite low salinity, the threat by teredo navalis is well documented near the mouth 

of the Schlei. Besides the Karschau wreck, where heavy recent infestation on the exposed timbers 

could be observed during the excavation, the study of the logboat found near Kappeln revealed 

massive infestation and a shockingly rapid destruction of wooden material that was not covered 

by sediment (fig. 14). Even though Fahrdorf is much further inland, where the salinity is unlikely 

to be high enough for teredo navalis to live or reproduce, traces were found at the nearby Viking 

Age barrier of Reesholm (Halbwidl, Hoppe 2009: 102). Halbwidl and Hoppe suggest that 

the dynamic currents can sometimes create conditions for teredo navalis to settle for a while. 

The presence of barnacles (which need similar salinity conditions as teredo navalis) 

on the exposed timbers of the Fahrdorf-wreck indicate that wood-eating marine organisms, like 

teredo navalis, are an actual threat even though the wreck lies far up the Schlei. 

Nevertheless, at the moment most of the wreck is protected by sediments. But as the obtained data has 

shown, the sediment movement is dynamic and an anthropopressure endangerment cannot 

be completely excluded straightaway. Therefore, AMLA and the ALSH are now working on a roadmap 

for a long-term preservation as well as the documentation of the larger parts of the wreck. For the moment, 

it is agreed upon the regular surveys to monitor the site. In the course of this, the SFM-technique 

is a very potential tool, because it allows comparing the sedimentation in relation to the attached markers. 

 

Conclusion 

Discovered by chance, pursed by the interests of students, the Fahrdorf-Wreck and the SFM-Project 

have grown to become an extensive research subject for AMLA and the ALSH. The development 

of the SFM method in underwater archaeology is a highly regarded subject in the global research 

community, because it saves a lot of time under water and therefore minimizes the risks and costs 

of underwater archaeological projects. What makes the presented project so unique, is that nobody 

so far applied the method in waters with such a poor visibility and with affordable camera 

equipment. The success of the method enables underwater archaeologist to document features 

invisible to the eye of the diver. Additionally, non-diving individuals are able to assess 

the scientific relevance and possible endangerments on basis of precise 3D models. Unmentioned 

so far is the opportunity for a compromise between in situ conservation and museum presentation, 
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because 3D models can be easily exhibited as 3D prints or digital models. This possibility will 

undoubtedly form a future focal point in the works of AMLA.  

The wreck itself fits well within an already well-outlined historical context. It is a large cargo ship 

at the end of the development of the Nordic shipbuilding, which has ultimately given way 

to the ‘Hanseatic shipbuilding’. The preservation of nearly one complete side of the ship gives 

hope that there are plenty of discoveries left on the sea floor and that these discoveries might 

eventually lead to the answers for questions like why and how the shipbuilding changed. 

Obviously, the whole Schlei region is a key to understanding the transition between the two 

strongly maritime and trade focused societies of the Viking Age and the Hanseatic Period.     
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Fig. 1 – Southern part of the Cimbrian Peninsula. Black lines: Danewerk; dash-dot lines: 
southern border of the Danish Kingdom from the 11th c. until  1864 A.D. (black) and current 

southern border of Denmark (grey). 1. Hamburg, 2. Lübeck, 3. Kiel, 4. Schleswig, 
5. Hollingstedt (elaborated by J. Enzmann)  

 
Fig. 2 – Schlei-region. Black lines: Danewerk. 1. Schleswig, 2. Haithabu, 3. Jürgensburg, 
4. Möweninsel-Wreck, 5. Haithabu 3-Wreck, 6. Fahrdorf-Wreck, 7. Barrier of Reesholm, 
8. Karschau-Wreck, 9. Logboat from Kappeln, 10. Oldenburg (elaborated by J. Enzmann)  
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Fig. 3 – Salvaged floor timber found by fisherman Jörn Ross in 2014 (one block = 10 cm)  
(photo: ALSH, J. Enzmann)  

 

 
 

Fig. 4 – Quality comparison: left: GoPro Hero 4; right: Canon 5D MK III with artificial 
lighting (photo: F. Wilkes/Ch. Howe)  
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Fig. 5 – Orthophoto with highlighted wooden features (elaborated by F. Wilkes) 
 

  
 

Fig. 6 – Orthophoto produced after the campaign in 2017 (elaborated by F. Wilkes)  
 

 
Fig. 7 – Solid shaded 3D model without textures from the survey area at the southern end  

of the wreck (elaborated by F. Wilkes)  
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Fig. 8 – Plan of the visible timbers on basis of the video-data (elaborated by F. Jürgens)  
 

 
 

Fig. 9 – Profile of the wreck at floor-timber 02 on basis of the video-data  
(elaborated by F. Jürgens)  
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Fig. 10 – Salvaged knee-timber from the first survey in 2014 (one block = 10 cm)  
(photo: J. Enzmann)  

 

 
 

Fig. 11 – Salvaged biti-stanchion from the first survey in 2014 (one block = 10 cm)  
(photo: J. Enzmann)  
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Fig. 12 – Drawing of the reconstructed Haithabu 3 wreck 
(courtesy of the Wikinger Museum Haithabu – Stiftung Schleswig-Holsteinische 

Landesmuseen)   
 

 
 

Fig. 13 – Schleswig. Black lines: Reconstructed shore line around 1100 A.D. (dotted: 
hypothetical, dashed: precise, solid: very precise); 1. Fahrdorf-Wreck, 2. Möweninsel-Wreck, 
3. Jürgensburg excavation trenches, 4. Remains of bridges, 5. Excavation Plessenstraße 83/3 

(elaborated by J. Enzmann, after: Rösch 2015: fig. 8, 10; © OpenStreetMap-contributers)



 
 

Fig. 14 – Teredo navalis infestation at the bulkhead in the logboat from Kappeln: 
left: in 2009; right in 2014 (after: F. Steffensen 2014, fig. 23, 25, F. Huber) 





 133 

Three Matters of the Muchawka River Survey: the Battle, the Watermill, the Bridges. 
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Abstract: 

The Russo–Polish war, called the November Uprising, begun in Warsaw on the 30th of November 

1830; in April of the following year, when the centre of the insurrection was in the straight line east 

from Warsaw, one of its most important battles took place by the small Muchawka River, separating 

Iganie village from the Russian garrison in Siedlce (present-day Masovian Voivodeship, Poland). 

The battle of Iganie is a well-known event in the local historical awareness. In spite of that, in 2014 

the local authorities decided to give the permission to dredge the river in the area of the battlefield. 

It occurred that until recently the site has not been formally registered within the local Heritage 

Office. Once the archaeologists started the survey, their attention was drawn to the local mill 

and the adjacent water basin, which has yielded some archaeological evidence connected with 

the bygone river crossing and early-20th-century hydropower machinery. 

 

Keywords: 

archaeology of rivers, November Uprising, Iganie, watermill, bridge, Brest Road 

 

 

Introduction 

Iganie, a village in the close proximity of Siedlce (Masovian Voivodeship), is a quite 

renowned place in Poland, as far as modern history is concerned. A battle between 

the Russian (commanded by General Gieorgij [Georg v.] Rosen) and Polish units 

(led by General Ignacy Prądzyński), which happened here on the 10th of April 1831, 
                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 Ph.D.; Faculty of Humanities, Siedlce University of Natural Sciences and Humanities; e-mail: 
rafal.dmowski@uph.edu.pl. 
2 M.A.; Department for Underwater Archaeology, Institute of Archaeology, University of Warsaw; e-mail: 
m.mileszczyk@student.uw.edu.pl. 
3 M.A.; Department for Underwater Archaeology, Institute of Archaeology, Nicolaus Copernicus University in Toruń; 
e-mail: mpopek@umk.pl. 
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was victorious for the latter. It was one of few successes of the Polish army during 

the insurrection called the November Uprising;4 the advantage was never fully used. 

The exit from Warsaw towards east bears the historic name ‘the Brest Road’ (Trakt Brzeski), 

deriving from its original destination – Brest city (Polish: Brześć, present-day Belarus). 

The current motorway, which follows, is based on the road that has existed here for centuries, 

but was modernised and called ‘the Brest Road’ at the beginning of the 19th century 

(Sułot 1986: 197). In Iganie, just prior to an exit to Siedlce, there is a monument which 

commemorates the events of 1831. The Battle of Iganie is of the greatest importance 

in the area. The monument (both in a form of an axis and a role of a local axis mundi) 

is a centre for cultural activities, such as celebrations of national festivals or the anniversaries 

of the battle itself. The volunteers from Iganie’s esteemed NGO ‘Our Iganie’ (Nasze Iganie) 

organise cultural activities and exhibitions, publish books and booklets associated with 

the local history, battle, and the region. Few years ago the Regional Museum in Siedlce 

has organized the exhibition of the memoirs connected to the battle (Woźnica et al. 2014). 

The heart of the battle was a tiny river, which is a place of (informal) archaeological 

discoveries. Only one discovery was confirmed officially; in 1927, during the modern bridge 

construction, the Russian flintstock rifle from 1829 was discovered in the river silt. 

It was then given to the chairman of the Committee for Building the Monument, Colonel 

Jan Janiszewski (Nasiłowski 2014: 145; Strychalski 1985: 29). This small and captivating 

river, allegedly preserved due to its environmental value (i.a. legally protected Użytek 

Ekologiczny ‘Dolina Muchawki’ /‘Muchawka Valley’ Ecological Grounds), unfortunately 

became a victim of the city’s development in 2014. Local authorities allowed a private 

company to dispose of the liquid waste to the river and, what is more, permitted the heavy 

dredging exactly in the centre of the battlefield; all that was possible because the battlefield 

has not been registered as an archaeological site. 

It was rapidly drawn to attention that the archaeological value of the site should be officially 

confirmed as soon as possible. The archaeologists first visited the river in September 2015,5 

to select the proper methods for further research and inaugurate the co-operation with 

the esteemed historian from the local University, Rafał Dmowski, Ph.D. In 2016 the project 

was granted by the Consultative Council for the Students' Scientific Movement, University 

                                                
4  The Polish–Russian War (1830–1831), which has been started by the officers in the military academy 
in Warsaw (the Congress Poland), thus called also ‘The Cadet Revolution’.   
5  Artur Brzóska, Małgorzata Mileszczyk, and Magdalena Nowakowska (all University of Warsaw). 
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of Warsaw and the University of Warsaw Foundation (Fundacja Uniwersytetu 

Warszawskiego); in the end, the team from Warsaw was also joined by the researchers from 

the University of Nicolaus Copernicus in Toruń.6 

 

The Battle of Iganie – 10th April 1831 

Since the loss of independence in 1795, Poles have tried to change their political situation 

on multiple occasions. On the 30th of November 1830 one of the most important insurrections, 

the November Uprising, has begun. The war theatre has taken place mostly in the eastern part 

of the Kingdom of Poland (Congress Poland). At the beginning of February 1831 the eastern 

border was crossed by the Russian army, led by Field Marshal Ivan Diebitsch (Hans Karl 

von Diebitsch). The dominance in numbers7 has positively influenced the morale of Russian 

commanders, which was rapidly tempered by Polish forces (the victory at the Battle 

of Stoczek on the 14th of February, as well as the extraordinary resistance at Dobre, Kałuszyn 

on the 17th of February, Olszynka Grochowska: 19th–25th of February, and on the 31st of March – 

Wawer and Dębe Wielkie). The main Russian army was protected by the corpus led by General 

Gieorgij Rosen, operating along one of the most important roads of the Polish Kingdom: Warsaw – 

Brest, which was the main operation axis of the Russian army in the Kingdom (Dmowski 2011: 7–10). 

At the beginning of April (1831) one of the Polish most valued commanders, Ignacy 

Prądzyński, was raised to the rank of general. On the 4th of April he has developed the plan 

of striking on Rosen’s 6th Corps and seizing control over Siedlce, where the well supplied 

Russian Imperial Army magazines, with several dozens of cannons and food for soldiers, 

huge storage of ammunition, and treasuries with army founds were located then, as well 

as the rallying point for Polish captives and the main intelligence headquarters. The large 

number of Russian soldiers were stationed there; it was also the important road junction. 

Siedlce has functioned as a link of the operation areas between the Wieprz and Bug Rivers 

as well as the Bug and Narew Rivers, where the formidable Russian forces where located. 

The opinion of both sides of the conflict was consistent: who was in charge of the Brest Road 

was controlling the whole area between the Bug, Wieprz, and Vistula Rivers (Winter 1969: 48; 

Warmiński 1984: 23–53; Strychalski 1986: 12; Dmowski 2007: 59–62). 

                                                
6  Apart from the authors of the hereby article the participants of the fieldwork were: Joanna Staniszewska, 
Radosław Potrac, Artur Gałecki, Jakub Maciejewski, and last but not least Artur Brzóska from the Department 
for Underwater Archaeology, Institute of Archaeology, University of Warsaw.  
7  Even though the sources differ widely, it is sure that Russians were at least twice in number, having at least 
five times fiercer artillery (cf: Rzepecki 1923: 120). 
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Effectuating the plan of General Prądzyński, the Polish side has started offensive activities; 

it has resulted in few large battles and some smaller engagements. From the total destruction 

the 6th Corps was saved by the order of General Jan Skrzynecki, the Commander-in-Chief 

of the insurrection, ordering the cease of the Polish pursuit at the point of the Kostrzyń River, 

in close proximity of Bojmie (Masovian Voivodeship; Majewski 1969: 96–122; Ratajczyk 1983: 76). 

The disruption in the war operations enabled Russians to collect the shattered forces and 

restore the numbers. The Russian army took position by the Muchawka River, 

in the times concurrent with the battle flowing approximately four kilometres from the border 

of Siedlce and known as Muchawiec (such name is present in all the diaries of the participants 

of the campaign, cf. the citation below). Battle position, which was taken by the Russians, 

was very convenient for defence because the access to the city was possible only via the bridge 

on the Brest Road in Iganie and two other fords or bridges8, maximum four kilometres south, 

which were heavily guarded (vide: Puzyrewski 1899; Bloch 1975). Polish forces could not 

cross the river elsewhere because its shores were, as it is mentioned in the diaries, boggy. 

In his report, filed on the 11th of April 1831, Prądzyński has noted: 

„Along with the rest of the corps I arrived to the village of Iganie at 3 p.m. The village lies 

by the Muchawiec River, on the old Siedlce tract. Behind it, in close proximity, there is a new 

highroad paved with stone which joins with the old tract, passing the village by the causeway, 

crossing the wetlands of Muchawiec”9 (Raport gen. Ignacego Prądzyńskiego do Naczelnego 

Wodza z dnia 11 kwietnia 1831 r. 2011: 86). 

The battle took place in Iganie due to its location close to the Brest Road and Siedlce, being 

at that point an important road junction (Sokolnicki 1919: 87–93). In 1831 several roads 

converged there; Tomasz Strzeżek notes: 

“There were three roads through the valley leading to Siedlce – the Brest Road, going from 

the northwest to the southeast, on the causeway, among the wetland meadows of the river 

                                                
8 It is hard to determine whether the other crossings were, in fact, bridges or just fords; the concurrent sources 
usually mention them (as well as the highroad bridge) as ‘przeprawa’, meaning ‘the passage’ (cf. Pamiętniki 
generała Prądzyńskiego 1909: 118, 123); although on the map Croquis de la batllie d’Iganie le 10 avril 1831 
by August Kneisel two (roads to Iganie and to Żelków) crossings over Muchawka are marked by actual bridges 
(fig. 2); moreover, in his report to General Skrzynecki Prądzyński mentions that one batallion was led to the mill 
Sokół, to “observe the passages and fords of this [Muchawka] river” (Raport gen. Ignacego Prądzyńskiego 
do Naczelnego Wodza z 11 kwietnia 1831 r. 2011: 56), thus presumably there were two bridges in the area (more 
information further). 
9  „Z resztą korpusu przybyłem pod wieś Iganie o godzinie trzeciej w południe. Wieś ta leży nad rzeką 
Muchawcem na dawnym trakcie siedleckim. Za nią w małej odległości przechodzi nowy gościniec murowany 
i łączy się z dawnym traktem, minąwszy wieś u grobli, przechodzącej przez bagna Muchawca” 
(trad. M. Mileszczyk). 
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valley and through the bridge, over the bed of the Muchawka River; the road from Skórzec 

and Żelków, with the passage10 through Muchawka, approximately 2–2.5 km south from 

the highroad bridge, and the road from Domanice, with the passage11 by the Sekuła 

watermill, ca. 3.7 km from the highroad. Near the manor and Iganie there was an Old Siedlce 

Tract, leading to Dąbrówka. Local field roads were joining Iganie and Żelków”12 

(Strzeżek 1999: 164).  

Before the noon on the 10th of April the 2nd Uhlan Regiment of Lieutenant Colonel Michał 

Mycielski, reinforced by two cannons of the horse artillery of Lieutenant Aleksander Ekielski, 

struggled victoriously with the brigade of Russian cavalry led by General Jacob Sievers in the battle 

of Domanice (Strzeżek 2004: 157–164). After the battle, the divisions of General Prądzyński 

have progressed from Domanice, through Gołąbek and Żelków, to Iganie. General Ludwik 

Bogusławski, leading three battalions of the 4th Line Infantry Regiment, platoon 

of Mazurs and two cannons, stayed by Gołąbek as a safety precaution to protect Polish army’s 

rear from the attack from the direction of Seroczyn and Łuków. One of the battalions 

of the 8th Regiment along with the platoon of Mazur lancers has taken position 

in the proximity of the passage13 on the Muchawka River, close to the watermill on Sekuła. 

Their task was to (conceivably) stop Russian soldiers stationing in Siedlce trying to get 

to the other side of the river (Jarski 1926: 61–62). Prądzyński has also considered 

the significance of this passage (bridge?) during the hypothetical strike on Siedlce (Pamiętniki 

generała Prądzyńskiego 1909/II: 118). 

The forces led by General Prądzyński arrived to Iganie between the 1 p.m. and 1:50 p.m. 

(fig. 1, 2).14 In this area the Russian units were on both sides of the river. Their main task was 

defending the bridge, therefore providing the possibility of retreat for more than 7,000 Russian 

soldiers withdrawing from the area of the Kostrzyń River. On the right wing, along 

the Muchawka, four battalions of Jaeger infantry from the 7th Division from Peter Ludwig 

Pahlen II corps were positioned; further to the left there were 28 artillery pieces and three 

regiments of the 24th Infantry Division (96th Vilenskij Regiment was defending the access 

                                                
10  Cf. gloss no. 8.  
11  Cf. gloss no. 8. 
12  „Przez dolinę przechodziły 3 drogi prowadzące do Siedlec – szosa brzeska, biegnąca z północnego zachodu 
na południowy wschód, po grobli, wśród podmokłych łąk nadrzecznej doliny i mostem nad korytem Muchawki; 
droga ze Skórca i Żelkowa, z przeprawą przez Muchawkę, około 2–2,5 km na południe od mostu szosowego, 
i droga z Domanic, z przeprawą pod młynem Sekuła, około 3,7 km od szosy. W pobliżu dworu i Igań biegł 
do Dąbrówki dawny trakt siedlecki. Polne drogi lokalne łączyły Iganie z Żelkowem” (trad. M. Mileszczyk). 
13  Cf. gloss no. 8. 
14  The differences in the hour when the battle started are present in all the diaries and studies; the same applies 
to all numbers, regarding both the strengths and armaments. 



 138 

to the passage from the side of Żelków, next to it there was the 93rd Brestskij Regiment; 

the passage next to Sekuła was defended by the 94th Belostokskij Regiment. The second line 

of the Russian defence was: the 1st Brigade of the 3rd Grenadiers Division, two squadrons 

of hussars led by General Sievers, and four squadrons of the mounted riflemen. 

Counting on the quick arrival of the main Polish forces led by General Skrzynecki, 

Prądzyński has decided to start the attack by himself, seize the bridge in Iganie, and therefore 

block the route of retreat for the Russians withdrawing from the area of the Kostrzyń River. 

Ca. 3 p.m. he gave the order to attack. The Polish army numerical strength was about 7,000 

soldiers and 14 cannons; the Russians had much bigger force of about 14–16,000 soldiers 

and 28–40 pieces of artillery. Until the arrival of General Rosen the divisions defending 

Siedlce were led by General Fyodor Geismar. When Rosen reached the battle he confirmed 

Giesmar’s orders and has decided to defend not only the bridge, but also the village of Iganie. 

It was then located on the hill, south of the Brest Road, nearly parallel to it; to the west there 

was a forest, in which Rosen has placed Sievers’ brigade of hussars, enforced by two cannons. 

The 14th Jaegers Regiment, with two cannons, was stationed in the village. Polish divisions 

have taken positions on the edge of the forest south of Iganie. The first line has constituted 

of five battalions from the 8th and 1st Infantry Regiments and ten horse artillery cannons 

of Major Józef Bem. The reserves were the 5th Infantry Regiment and 2nd Uhlan Regiment 

as well as another four cannons (Strzeżek 2012: 125–126). 

When the Polish Army left the forest executing Prądzyński’s order to attack Iganie, they were 

raked by the Russian artillery. Prądzyński wrote later: 

“Russian batteries from the other side of the Muchawiec closing, as far as they could, 

to the sides of the river, have started the hail of shells, criss-crossing through the whole plain 

widening between the bushes and Iganie”15 (Pamiętniki generała Prądzyńskiego 1909/II: 126). 

The Polish regiments, led by General Ludwik Kicki, despite the losses, were moving forward, 

also due to the brave move of the 4th Light Horse Artillery Battery led by Major Bem; 

to strike the enemy more accurately, Major has decided to move the battery to the front, 

but without ceasing fire (Jarski 1926: 64). About 5 p.m., two battalions of the 8th Line Infantry 

Regiment, led by Colonel Emilian Węgierski, took the eastern part of Iganie. General Sievers, 

being afraid that Polish divisions will cut him the way to the highroad, has put to attack 

                                                
15  „Baterie rosyjskie spoza Muchawca zbliżywszy się, o ile tylko mogły, do brzegów tej rzeki, poczęły sypać grad 
pocisków, krzyżujących się po całej równinie, rozciągającej się między krzakami a Iganiami” 
(trad. M. Mileszczyk). 
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the squadrons of the Elisavetgradskij Hussar Regiment that were repelled by the Polish 

soldiers of the 1st Line Infantry Regiment of Lieutenant Colonel Wit Czajkowski 

and the 2nd Uhlan Regiment of Lieutenant Colonel Mycielski. After the stout battle the elite 

Russian units: 13th and 14th Jaeger Infantry Regiments, the so-called ‘Varna Lions’ led 

by General Dobrowolski,16 have managed to dislodge Colonel Węgierski’s divisions from 

Iganie. In result, Polish army was forced to retreat along the western bank of the river, 

to the south. General Rosen, seeing that his subject divisions have overtaken the village, 

has moved to the battle the brigade of grenadiers from the 3rd Grenadiers Division. 

The Russian forces were then reinforced by two battalions which have arrived from the side 

of the Kostrzyń River: Volynskij and Minskij Infantry Regiments, led by General Kacper 

Fäsi. Because of the predominance of the enemy, the situation of the Polish Army has become 

somewhat tragic (Strzeżek 2002: 256 –261). 

General Sievers has then made a mistake, which turned the scales. He ordered the retreat 

of the Russian units to the right bank of the Muchawka River. Russian divisions, along with 

the stocks, have blocked the bridge. It was used by Bem, whose artillery opened canister fire. 

As it is written by Stanisław Jabłonowski, it was not a battle anymore, “but a formal 

slaughter. The Russians were falling to the ground as the apples from the apple tree”17 

(Jabłonowski 1860: 27). The Russian artillery was not shooting because of the possibility 

of catching its own soldiers in the friendly fire. In the same time General Prądzyński has 

ordered General Kicki to retreat from the yeagers to decoy the Russians from the Brest Road. 

Then, Prądzyński has decided to attack the Russian divisions with all the forces he was 

commanding. He himself has taken the direct leadership of the left wing, consisting 

of the parts of the 1st and the 5th Line Infantry Regiments and rushed through Iganie 

on the Sievers’ cavalry divisions and the 97th Volynskij and 98th Minskij Infantry Regiments. 

Colonel Hieronim Ramorino was given the order to take the folwark and Iganie’s manor 

and undertake the struggle with the forces closing from the direction of Warsaw – 

– the 100th Žitomirskij and 99th Podol’skij Infantry Regiments (Strzeżek 2002: 266–267). 

General Prądzyński has attacked in the direction of the Brest Road causeway. A specific race 

of Polish and Russian armies towards the bridge has started. Poles have reached it first, 

and after the heavy struggle they have overtaken the causeway and passage. Only some 

                                                
16  Ed. note: unfortunately the first name of General Dobrowolski is unknown. 
17  „(...) lecz rzeź formalna. Padali na ziemię Rosjanie jak jabłka z jabłoni” (trad. M. Mileszczyk). 
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Russian soldiers were able to get to the other side of the river; the rest, deprived of the ability 

to retreat, surrender their weapons. 

The Battle of Iganie was victorious for the Polish soldiers. Russians were defeated, losing 

from 3,000–5,000 soldiers (killed, wounded, and captured), the banner of the Volynskij 

Regiment, a few thousand pieces of firearm, a few cannons, and a lot of other equipment. 

The Polish losses were about 400–500 killed.18 

The divisions led by General Skrzynecki and General Zygmunt Stryjeński arrived to Iganie after 

the battle has finished – late in the evening, about 7 p.m. Skrzynecki has decided not to continue 

the offensive, wasting the possibility of overtaking Siedlce (Gnat-Wieteska 1997: 29 –30). 

The victories, gained by the Polish from the 31st of March until the 10th of April 1831, have 

resulted in Russians losing the initiative. It was the strongest military victory of the Polish 

during the November Uprising. General Skrzynecki’s decision not to use it in further attack 

has led to the reinforcing of the enemy and wasted the chance, which might have led 

to another victory over the Russian army. 

 

Muchawka River Survey 2016 

The fieldwork, which objectives were to locate the traces of the battle in the streams 

of the Muchawka and the residues of the 19th-century highroad bridge, has lasted for five 

days. Archaeologists begun from documenting the site, which was located in September 2015; 

pine pales, relatively large in diameter, situated under the contemporary road bridge 

(Warszawska Street, approximately in the place of the 19th-century Brest Road – thus 

the initial hypothesis, that those might be the elements of the earlier wooden bridge, which 

had existed since the construction of the Brest Road in 1819), occurred to be the residues 

of the structures built to enforce the concrete while the bridge was built in 1927 (fig. 3); 

40 such features (with a diameter of ca. 40 cm) were documented and recorded with the total 

station. Moreover, on the south side of the bridge, one more pile was discovered, relatively 

smaller in diameter and rather eroded. The exploration was assisted by the fire brigade from 

Siedlce (commanded by Adam Dziura thanks to the permission of the Chief, Andrzej 

Celiński), which voluntarily helped the archaeologists. Unfortunately, the recovered pile 

is a part of the more contemporary structure; its visible degradation is the effect of the water 
                                                
18 In the studies on the battle, the huge differences regarding the Russian loses are present (cf. Pamiętniki 
generała Prądzyńskiego 1909/II: 128; Gnat-Wieteska 1997: 29 –30). 
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erosion. The information about the presumable residues of the original bridge or the causeway 

construction has been provided by Mr Maciej Kułach; some wooden construction is said 

to have been uncovered inside the road embankment, about 200 m from the present concrete 

bridge, while it was dug for the purpose of gas installation.19 Unfortunately, it is impossible 

to investigate the causeway with the traditional archaeological methods, at least nowadays. 

Some non-invasive methods might be applied in the future, though. 

Afterwards, divers have surveyed the sector of the river from the rail bridge on the north 

up to the point of the mill (fig. 4). The findings included only inconclusive objects, most 

presumably connected to the mill or the construction works of the modern bridge 

(e.g. wooden and metal object, fig. 5), countless number of trash as well as few poaching 

fishery structures. The section of the river from the watermill to the planned motorway 

in the south still remains unexamined, waiting for further research seasons. The utmost 

interest, though, was put in the reservoir next to the mill and dilapidated weir (fig. 6). 

Multiple pales were pinpointed there, differing in diameter. 

At first the mill pond was researched using the corridor search method (Przylipiak and Torbus 1981: 52, 

Bowens 2011: 100). All the discovered pales were marked with buoys and documented with 

the total station (Bowens 2011: 118–119). 15 pales with the diameter ca. 40 cm and 17 with a diameter 

ca. 13 cm were located during the prospection; the researchers have also discovered three 

horizontal construction elements. Two of them were surfaced, documented (drawing, photomosaic; 

third beam was documented in situ – fig. 7), and sampled for the dendrochronological analyses; 

the results yield the smaller piles and beams are of oak, the massive ones of pine; unfortunately, 

no dates were acquired (Dąbrowski 2016). One of the most interesting finds was the pulley, 

discovered in the proximity of the construction (fig. 8, 9). Its aim was to switch the power from 

the turbine to further propeller elements. Documented, it was returned to the basin, where 

it was discovered. The analysis of the wooden structure relics discovered in the reservoir 

as well as the documents presented and shared by the current mill owner, Mr Maciej Kułach, 

allow establishing three chronological phases of the structure. 

 

Phase 1: the Bridge 

The analysis of the pine pales positions (fig. 10) allows concluding that they do not have any 

connections with the damming construction located few metres up the river. The vertical 

                                                
19  Oral information from Mr Maciej Kułach. 
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features can be divided into three rows, on the NE–SW axis. The south-west part is directed 

under the mill. It confirms the information acquired from the mill owner, who claims that 

the latest mill building leans slightly towards west, which is caused by the fact that it has been 

built on the ‘old pales’.20 This is a premise to infer that those might be the relics of the timber 

trestle bridge, built on three single pillars, i.e. two spans. Two piles located off the main axis 

of the bridge, up the river, might be the traces of the repairs or simple starlings, built 

to protect the structure from the floating ice. In Poland, the relics of bridges of an analogical 

construction have been discovered at Lutomskie Lake (Lubuskie Voivodeship) and in Bielsk 

Podlaski (Podlaskie Voivodeship). In the first case, the data is scant, although in the second 

situation it is known that the pillars were made of oak. Unfortunately, the chronology of both 

bridges is unknown (Szulta 2008: 138, 164); the same applies to the pine structures 

discovered in the reservoir next to Muchawka’s watermill (Dąbrowski 2016). The site 

requires further field research and dendrosampling. 

Curious data is provided by the sketch attached to the diaries of General Ignacy Prądzyński, 

depicting the Battle of Iganie (vide: Combat d’Iganie, (in:) Pamiętniki generała Prądzyńskiego 

1909/IV, pl. IV). Apart from the Brest Road, another tract is depicted there, near the first one but 

slightly up the river. The comparison of the location of both roads indicates that the relics 

of the bridge discovered in May 2016 might in fact be the residues of some kind of river passage 

connected with the second tract. However, the road depicted on the sketch has no continuation 

above the river itself. It might mean that during the battle this bridge did not exist anymore, 

or maybe, for some reason, it was not included in the plan. On the other hand, this might also 

be the premise that only a ford had existed on this tract. The other sketch 

of the battle from the not so time-distant Atlas de cartes et de plans pour servir a l'intelligence 

de l' histoire de l'insurrection du peuple polonais (fig. 2), much less detailed and much more 

stylized, does not bear any trace of additional passages over Muchawka, apart from 

the aforementioned two (Brest Road and Siedlce – Żelków on the south). Both the diaries 

and the report from the 11th of April 1831 (also written by Prądzyński) include a very detailed 

description of the battle. In the relation from the final phase there is the note about the ‘race’ to the bridge 

(cf. Pamiętniki generała Prądzyńskiego 1909/II: 126; Raport gen. Ignacego Prądzyńskiego 2011: 60). 

Generally, from all the sources and studies on the battle it appears, that the control over the Brest Road 

bridge, built between 1818 and 1820 (Sułot 1986: 197), was essential for both sides. Thus, it is safe 

to assume that the second bridge, on the so-called ‘Old Tract’, did not exist anymore. 

                                                
20  Oral information from Mr Maciej Kułach. 
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Phase 2 – the Wooden Mill (before 1831) 

The oldest documentation of the mill, which was acquired, contains the plans 

and the technical documentation of the mill in Iganie Nowe from 1930. The documentation 

was presented by the current owner of the mill, Mr Maciej Kułach. According 

to the documents, the first watermill was burnt in 1831, i.e. in the year of the battle (Minbick 

1930: 1). The document does not give the reason for the fire, but it might be assumed that 

it was because of the military actions connected with the insurance. However, the mill 

is included neither in the sketch attached to Prądzyński’s diaries (vide: Combat d’Iganie, 

(in:) Pamiętniki generała Prądzyńskiego 1909/IV, pl. IV) nor in Prądzyński’s relations. 

The report to Skrzynecki starts with the layout of the armies. Prądzyński mentions 

the divisions, which had to be stationed close to the mill Sokół (currently Sekuła), up the river 

(Raport gen. Ignacego Prądzyńskiego do Naczelnego Wodza z 11 kwietnia 1831 r. 2011: 56). 

The description does not mention the mill in Iganie; it might not have had enough tactical 

importance, but more possibly, did not exist anymore or at all. This information might suggest 

the existence of the earlier wooden mill in the same place, but it might as well 

be the confusion with the windmills known form the area.21 After those events, there was 

no such construction in this area for almost 100 years, until 1917, when the new mill was 

founded by Władysław Brągoszewski (Minbick 1930: 1–6). 

 

Phase 3 – the Brick Mill, the Wooden Dam, the Concrete Dam (after 1917) 

According to further information acquired during the interview, the dam devices 

on the Muchawka River were first built in 1925.22 In the first paragraph of the technical 

description from 1930 there is the information, that the mill in Iganie Nowe was established 

‘a few hundred years ago’ (Minbick 1930: 1), which has already been discussed above. 

The first owner of the mill was Władysław Brągoszewski, who, as the documentation 

mentions, rebuilt it in 1917. The information about the chronology of the mill is backed 

by the analysis of the archive maps. On the topographical map of the Kingdom of Poland 

from 1839/1843 the name ‘Sekuła’ is present, along with the symbols of the building 

and a bridge; however, there is no notation of a watermill (Topograficzna karta Królestwa 

Polskiego 1839–[1843]: V, V) but in near Iganie Stare no similar symbols can be found 

(Topograficzna karta Królestwa Polskiego 1839–[1843]: V, IV). On the Military 
                                                
21  Suggestion from the members of the ‘Nasze Iganie’ NGO. 
22  Oral information from Mr Maciej Kułach. 
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Geographical Institute (Wojskowy Instytut Kartograficzny) reprint of the map from 

the German edition dated to 1914, the aforementioned ‘Sekuła’ mill is present, but not the one 

in Iganie (Mapa Taktyczna Polski 1:100 000 /1924–1939/, A40 B34 (K33) Siedlce, 

1914/1925). However, on the Military Geographical Institute map from 1937 both mills are 

present (Mapa Taktyczna Polski: pas 40: słup 34: Siedlce 1:100 000, 1937). Back 

to the technical description: the rebuilt mill measured 9×12.5 m and had the annex on the side 

of the low water. According to the report, there is no other watermill in the lower section 

of the river, but 4.5 km up there is the second one, the aforementioned ‘Sekuła’. The first dam 

in Iganie was the construction made of wood joined by the soil causeway. The flowage in this 

place was not large, usually achieving about 0.3 ha. The mill used the Francis turbine 

as a hydropower device (Minbick 1930: 1–6). The aim of the turbine is to change the kinetic 

and potential energy of the water into the mechanical energy. This type of device was 

invented in 1849 by James Francis. It had monolithic propellers with the blades 

of the constant angle, which is adapted to the speed and downfall of the water that is why 

such devices are designed for the particular needs (Krzyżanowski 1971: 32). This type 

of mechanism is usually used for the few-metre dams (Depczyński and Szamowski 1999: 

132); the technical description of the hydropower devices in Iganie informs that height 

of the dam was rather moderate, ca. 0.8 m (Minbick 1930: 1), thus it is interesting that Francis 

turbine was used. According to the description, the device mounted in the mill had cone- 

-shaped cogs with wooden blades (Minbick 1930: 1–6). The usage of the latter was supposed 

to protect the gear from destruction in case of sudden standstill of the turbine. 

The wooden blades would break, but the whole mechanism was safe.23 The description fits 

the turbine standing currently in the garden, next to the mill. 

The propulsion was than transferred through the pulleys (fig. 8, 9), moving the mill devices. 

The turbine chamber was wooden, and the suction pipe tin. The damming construction was 

made in form of the weir along with the wooden flood gate, touching the mill building 

(Bażyński et al. 1969: 89). The dam, directing the water to the turbine chamber, was 

two-metre-wide and 7.5-metre-long. The turbine chamber had the dimensions of 2.3×2.3 m. 

The storm gate (7.5-metre-wide) was divided into five windows, 1.5 m each. The piles 

and beams used for construction of both gates were made of oak; however, the other parts 

of construction were made of pine. The whole gate was finished with a small private 

footbridge (fig. 6; Minbick 1930: 1–6). 

                                                
23  Oral information from Mr Maciej Kułach. 
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The planigrafic analysis and the correlation of the oak pales from the reservoir allows 

inferring that those are the residues of the turbine chamber as well as the elements of the weir 

described in the analysed documentation (fig. 10). Additionally, the dimensions 

and the pattern of the cuts and incisions on the recovered beams fit to the technical sketches 

from 1930 (fig.  7). 

The next document presented by Mr Kułach is the project of the dam reconstruction. 

Unfortunately, the author has signed the document illegibly, and there is only a scarce date 

on the documents, saying that the plan was used for the technical inspection of the watermark 

in 1938 and 1939. The construction of the dam is very similar, but based on concrete, 

not wooden pillars (Projekt przebudowy szluzy młyńskiej na rzece Muchawce w Iganiach 

Nowych, Plan znaku wodnego dla zakładu wodnego na rzece Muchawce w Iganiach 1930–

1938?). The turbine chamber has probably not been rebuilt significantly, 

or the old pales were used for the new construction, which seems as a logical step. From 

the description of the construction and the analysis of the plans one might assume that next 

to the mill the fixed weir was built, with the wooden valves put manually into niches. 

However, on the plans of the reconstruction in the spans directing water into the turbine 

the simple watergates were used; a kind of valves with the mechanism allowing for its raising 

and lowering (Depczyński and Szamowski 1999: 132). 

Very interesting are the plans of the watermill with the date 1946. At the first glance they 

seem very similar to the researched mill, but after the further analysis a few serious 

inaccuracies might be noticed. Both the plan of the mill as well as the situational sketch show 

the mill on the right side of the river, although in reality it was built on the left side. Also, 

the shape and dimensions of the mill are different. The footbridge shows the opposite 

direction to Siedlce. There might be a few explanations of this situation. First of all, while 

the copy of the sketch was being made the mirror reflection might have been done by mistake. 

When the directions are changed regarding this observation, everything apart from 

the dimensions of the watermill is in agreement. The second option is that it is, in fact, a plan 

of a different mill (built below the current one, if as a point of reference one uses the bridge). 

In spite of a very accurate representation, this document is not useful for further studies 

(Situational sketches and cross-sections of the mill 1946). 

The next document is a technical description from 1960, prepared by Zdzisław Laks 

and Czesław Wasiluk. The very short description suggests only the mill’s poor technical 

condition. Additionally, in the typescript as the owner is first included Władysław 



 146 

Brągoszewski, but the name is manually removed and changed into Leon. The important hint 

is given by the analysis of the enclosed plan. The building of the mill represented 

is 23.5-metre-long and trapezium in shape. It might be assumed that since 1930 the building 

has been rebuilt. Unfortunately, there is no information about any possible reconstruction 

of the dam (Laks and Wasiluk 1960: 1). 

The last document acquired from Maciej Kułach is the technical description of the building 

prepared after 1960 by Henryk Małecki. This description is even briefer than the previous 

one; however, the enclosed map is much more interesting. Although the buildings are almost 

identical with the map provided by Laks and Wasiluk, on this map there is neither the bridge 

nor the dam, but there is the turbine chamber; nevertheless, the bridge is still included 

in the map legend. It might mean that after this year the gate and the footbridge have ceased 

to function, but Henryk Małecki might have not included the important element while 

copying the older map. The last information which is provided by this document is the owner, 

Leon Brągoszewski, with postscript in hand ‘Tadeusz and’ (Małecki 1960: 1). 

 

Conclusions 

To sum up the archaeological research as well as the analyses of the sources 

and documentation of this place: it can be assumed, that the first construction built 

on the Muchawka River in Iganie was the bridge. Due to the construction of the Brest Road, 

another bridge was built; the date of the destruction of the first bridge is unknown, although 

it is certain that during the battle it did not exist anymore. The second phase was the wooden 

mill. Watermills originate from the eastern coast of the Mediterranean Sea, from 

the Antiquity, although their dynamic development has started in the Early Middle Ages. 

The oldest watermill in Poland mentioned in the sources was in Zgorzelec in 1071 (Codex 

Diplomaticus Silesiae: no. 6; after: Dembińska 1973: 64; Podgórski 2004: 56). The revolution 

in the mill technology was the invention of the water turbine in 1827 by Benoît Founeyron, 

improved by James Francis in 1849. The Francis turbine was used in the waters of the average 

downfall; when the difference was small, another equipment was usually installed – Kaplan 

type. It is particularly interesting, that the Francis turbine was used in this case, while 

the downfall was only 0.8 m (Podgórski 2004: 62). About the hypothetical wooden mill 

in Iganie there is no documentation apart from the information that did burn in 1831, probably 

before the battle. Next, there is no mill for nearly 100 years. In 1917 it is rebuilt 
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by Władysław Brągoszewski, but it is not known if it is the same place as a previous one. 

The research suggests the general durability of the location of the watermills; their relocation 

was a rarity (Podgórski 2004: 62). However, in case of the mill in Iganie, there is no actual 

evidence of the 19th-century wooden mill, and if one assumes its existence, there is nearly 

100 years in between its fire and the reconstruction. The river, which is a dynamic body 

of water, might have changed its bed, which is why the probable relocation of the mill (about 

few metres) is probable. Even though a few renovations (such as the construction 

of the concrete weir) the mill had existed in the current condition until the 1960s. At the end 

of the 20th century the mill ceases to function. Currently the building is in a bad technical 

condition, and the weir practically does not exist. 

The research is to be continued, as the scholars were not able to locate any traces of the battle 

itself in the waters of the river. The dendrochronological analyses occurred 

to be inconclusive, which is rather common for pine, thus it is also important to acquire more 

samples which might provide the answer for the chronology of the bridge, which residues 

were discovered in the mill pond. 

 

Final Remark 

Additional aim of the project, equally important as recovering or documenting archaeological 

objects, was the popularization of the heritage among the society of Siedlce, Iganie, 

and the whole region (Maciejewski and Mileszczyk 2017; Mileszczyk 2016). Hopefully, 

the positive interest in the expedition would animate local inhabitants to care for their heritage 

and lead to more reflective development policy of the local authorities. That is especially 

important because in the following years not far towards south the Muchawka River 

is to be crossed by the modern motorway. The project is to be continued in the following 

seasons. 
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Fig. 1 – Battle of Iganie, by Georg Benedict Wunder (Polish National Library,  
[online, access: 25.05.2018] https://polona.pl/item/1045317/0/, Public Domain)  

 

 
 

Fig. 2 – Stylised sketch of the battle with the location of the river as well as two bridges 
(Croquis de la bataille d'Iganie le 10 avril 1831, Kneisel A., 1833, (in:) R.O. Spazier, Atlas 

de cartes et de plans pour servir a l'intelligence de l' histoire de l'insurrection du peuple 
polonais, Leipzig, Mazowiecka Biblioteka Cyfrowa, [online, access: 25.05.2018], 

Public Domain)  
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Fig. 3 – Construction of the road bridge, ca. 1927 
(from the family album of the Gołkowski family, courtesy of T. Nasiłowski)  

 

 
 

Fig. 4 – Survey in the Muchawka River (photo: Muchawka Expedition Team 2016)  
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Fig. 5 – The element of the gear, either a part of the watermill construction  
or a trace of the modern bridge constructing (photo: M. Mileszczyk) 

 
 
 

 
 

Fig. 6 – Footbridge over the weir, next to the watermill (from the family album of the 
Brągoszewski family, courtesy of M. Kułach and T. Nasiłowski) 
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 Fig. 7 – Three discovered beams – J-01, J-02 (surfaced) – along with the details;  
beam J-03 in situ (elaborated by: Muchawka Expedition Team 2016)  
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Fig. 8 – The pulley recovered from the mill pond (elaborated by M. Mileszczyk)  

 
 
 
 
 
 
 
 
 

 
 

Fig. 9 – Examination of the pulley (photo: Muchawka Expedition Team 2016)  
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Fig. 10 – The sketch of the archaeological site in the mill pond of the Muchawka River 
 (elaborated by M. Mileszczyk, M. Popek)  
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Brrrr...arge. A Cold Visit to a Wreck in Lake Niegocin 
Bartosz Kontny1 

Artur Brzóska2 

Piotr Prejs3 

 

Abstract: 
In 2009 divers from the Masurian Volunteer Search and Rescue in Giżycko discovered a wreck 

of a wooden boat. Because the sunken 'barge' (as it was called by the discoverers) is located on a busy 

sailing route, it is seldom visited by the divers and they do it mainly during winter when there 

is no traffic on the lake. The students from the Student Association for Underwater Archaeology 

at the University of Warsaw have prepared a project of an inventory of the sunken artefact. It has been 

funded by the Consultative Council for the Students' Scientific Movement. The project 

was implemented in the late December, 2015. The wreck was measured, described in details and wood 

samples were taken. Radiocarbon and dendrochronological dates let to assume that the watercraft 

had been built in the second half of the 19th century, but sank probably in the 1940s. It is not possible 

to determine the type of boat with certainty: the kurenkahn and odrzak are taken into consideration, 

however, Niegocin boat is too short for such identification, so perhaps this was indeed a barge. 

 

Keywords:  

barge, Mazuria, Niegocin, kurenkahn, odrzak 

 

 

Introduction 

In 2009 divers from the Masurian Volunteer Search and Rescue in Giżycko discovered 

a wreck of a wooden boat. Because the sunken 'barge' (as it was called by the divers) 

is located on a busy sailing route it is seldom visited by the divers and they do it mainly 

during winter when there is no traffic on the lake. The students from the Student Association 

for Underwater Archaeology at the University of Warsaw have prepared a project 

of an inventory of the sunken artefact, called Archaeological Investigation of the Wreck 

of a Boat from Lake Niegocin. The project has been funded by the Consultative Council for 

the Students' Scientific Movement. As there is no traffic in winter and the water is the most 

transparent, the date of the project was set to the late December, 2015. Its participants were 

                                                
1 Ph.D. habil., Prof. UW; Institute of Archaeology, University of Warsaw; e-mail: bdkontny@uw.edu.pl. 
2 M.A.; Institute of Archaeology, University of Warsaw; e-mail: brzoskaarturo@poczta.onet.pl. 
3 M.A.; Stowarzyszenie Archeologów Jutra; e-mail: prejs.p@gmail.com. 
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students of the Institute of Archaeology at the University of Warsaw: Zuzanna Jędrzejczak, 

Joanna Staniszewska, Artur Gałecki, and Marcin Faszcza. The project was under scientific 

supervision of the employees and collaborators of the Institute of Archaeology 

at the University of Warsaw: Bartosz Kontny, Ph.D.habil., Artur Brzóska, M.A., and Piotr 

Prejs, M.A. The logistic support was provided by the Masurian Volunteer Search in Giżycko 

in the shape of Parker RIB hybrid boats (fig. 1, 2, 3, 4, 5).4 

 

Fieldwork 

The project was conducted on the 27–29 of December 2015. Thanks to the support of the Masurian 

Volunteer Search the wreck, deposited at the depth of 14–15 m, was quickly found and marked. 

A transect with a metre scale was laid along the axis of the boat (fig. 6). Although water 

transparency was tolerable owing to good weather conditions, due to the semi-darkness 

at the bottom it was possible to take photographs of the details but it was not possible to make 

a photomosaic. Data for the descriptive documentation was collected and the site was recorded 

with a GoPro camera. On the next day samples for 14C dating were collected (from a plank 

in the right side of the boat, between the sixth and seventh rib, counting from the stern) and for 

the dendrochronological analysis (from a bollard on the left side: the extension of the first rib). 

Also, a number of measurements were taken. Thanks to these data it has been possible to compile 

the following description of the boat.  

The boat is oriented along the north-south axis, with its bow directed to the north. The bow 

and stern parts are lancet-shaped; the stem is prominent and bent slightly inwards. The stern 

is of the placgat type where the axle of the rudder is fixed to the transom. The sides are made 

from butt-joined planks, fixed with nails. Some of the nails are visible: they are circular 

in cross-section, so most probably they were made from drawn wire and therefore the boat 

(or at least the repairs in it) cannot be dated to earlier than the late 19th century, for machines 

producing such nails were introduced in Europe and the USA in the 1880s and became 

common at the turn of the 19th and 20th century (Nelson 1968: 9–11; Garvin 2001: 77–78). 

In the bow part of the wreck, there are remains of the foredeck made from the planks arranged 

alongside the axis of the boat and resting on the transverse beams. The central part of the hull 

is covered with mud, so it is not possible to see how the bottom was constructed. In the stern 

                                                
4 We would like to express our gratefulness to Marek Moszyk and the crew of the Masurian Volunteer Search 
and Rescue in Giżycko, viz. Zbigniew Kurowicki, Dariusz Luma, Karol Dylewski, Marek Banaszkiewicz, 
and Damian Doda. Without their kind help, we would have frozen to death. 
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part the first pair of ribs, counting from the stern, extends above the gunwales by about 

30 cm (these projections were used for mooring). There is a well-preserved hinged rudder 

joined to the transom with a pair of elongated fittings made of iron. The rudder blade 

is broken, elongated in its lower part (the mud makes it impossible to determine its exact state 

of preservation); the tiller was not observed. The structure of the boat is reinforced 

horizontally with thirteen ribs. Between the sixth and seventh rib, on the inside, there 

is a U-shaped iron sheet, possibly used to fasten one of the two bilge keels (locally called 

wegery). In some places one can observe how the planks were fitted: the zigzagged ends 

overlap and are fixed with hammered down nails.  

In the bow part, the hatch is covered with a dark layer of a rather stiff material (fig. 7). This may 

be the bituminous paper, which first appeared more than 200 years ago, but its production developed, 

especially in Germany, in the 1940s (Stark, Wicht 1998: 102–103). Near the starboard side, close 

to the bow, there is a long plank at the bottom, fixed at right angles to the axis of the boat; 

it is probably one of the planks which have composed the hull. To the left of the port side, 

near the bow, a fragmentarily preserved cylindrical artefact made of iron was found (fig. 8) 

at the bottom of the lake (this may have been, e.g., an element of a manual lift used for 

loading/unloading or an anchor windlass, which were usually placed at the bow). At about 

1/3 length from the bow, near the starboard, lies an artefact of unknown use, made from two 

square plates with sides about 30/40-centimetre-long, between which there are four rods. 

The dimensions of the hull (from the stem post to the stern post) are ca. 14 m; maximum 

width is 375 cm (at the sixth–eighth ribs counting from the stern); the distance from the top 

of the bow to the bottom of the lake: 150 cm; the dimensions of the rudder blade – height 

measured from the bottom of the lake: 110 cm; width near the bottom of the lake: 90 cm, 

in the upper part: 50 cm.  

 

Chronology 

The dating is based on the analysis conducted by Professor Marek Krąpiec from 

the Laboratory of Absolute Dating (Laboratorium Badań Bezwzględnych; fig. 9). 

The radiocarbon dating indicates that the plank was made in the ca. mid-20th century 

(conventional dating 100.7 ± 0.5% BP), but the dating of the rib (made of oak wood according 

to the dendrochronological analysis) suggests that the tree was cut after 1866. These dates are 

not contradictory. Most probably the barge was made in the third quarter of the 19th century 
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but the repair (replacement of the plank) took place later on, closer to the mid-20th century, 

perhaps in the final phase of the Second World War. Also, the foredeck may have been 

covered with the supposed bituminous paper at the same time as this material became 

common in the Third Reich in the 1940s. 

 

Final Remarks 

The collected data do not allow for determining what kind of boat it was (for that purpose 

it is necessary to uncover and explore at least part of the bottom to discover what its construction 

was, the number of masts, etc.). However, some features indicate that this may have been a small 

cutter, a kurenkahn (German: kurische Reisekahn). This kind of vessel (fig. 10) transported 

products on the Curonian Lagoon but also sailed on the rivers, even the Neman to Kaunas 

(Lithuania), and, during the Second World War, along the Vistula to Płock (Masovia, Poland). 

Kurenkahns had flat bottoms, one or two masts and bilge keels thanks to which they could sail 

against the wind despite flat bottoms. The high, massive stem post was highly effective during 

stormy weather (Jaeger 1995, passim; Reszka 2012: 147–150). On the foredeck there was 

an anchor windlass with handles and at the base of the foremast, a hand lift for loading 

and unloading. The find from Niegocin has many similarities to kurenkahns (the stem post, 

possible bilge keels, the foredeck). Also, the differences in dating can be easily explained: 

kurenkahns were tough boats, often used for more than 40 years. The other type of boat which 

the find may be classified as is a watercraft called odrzak, with elevated bow and stern parts 

(called kafy). The bow part without the stem post but with the bottom planks bent upwards 

and joined with the hull may indicate that the discussed find was this type of boat 

(Ossowski 2010: 134–137; Reszka 2012: 103–113). The construction of the Bydgoszcz Canal 

in the 1770s and the development of other canals connecting various lakes and lagoons required 

the watercraft sailing on them to be long and narrow (Litwin 1995: 43–44). 

It is not possible to determine the type of boat with certainty, not only because of the absence of access 

to the bottom and lack of the typical semi-decks but also because of the dimensions: 

the kurenkahn and odrzak were ca. 25–40 m long and thus much bigger than the described boat. 

So perhaps this was indeed a barge (unless it had sails). Similar boats can be seen at the pre-war 

postcards presenting the port in Giżycko (German: Lötzen) – fig. 11. It is thus not possible to make any 

definitive statement without further exploration, but this will be the task of the successive expedition. 

[Translated by Sylwia Twardo] 
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Fig. 1 – Briefing before the first dive. Marek Moszyk second from the right 
(photo: M. Faszcza)  

 
 

Fig. 2 – Finally a sunny day; temperature –7°C (photo: B. Kontny)  
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Fig. 3 – Fair sex in Niegocin spa (photo: B. Kontny)  
 

 
 

Fig. 4 – Soon it will be all over (photo: M. Faszcza)  
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Fig. 5 – Expedition team after the successful dive (photo: B. Kontny)  
 

 
 

Fig. 6 – Stempost with a transect (photo: A. Brzóska)  
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Fig. 7 – Foredeck covered with bituminous paper (photo: A. Brzóska)  
 

 
 

Fig. 8 – Iron cylindrical artefact lying next to the wreck (photo: A. Brzóska)  
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Fig. 9 – Results of dendrochronological (upper table) and radiocarbon dating (lower table) 
obtained from the wreck (analysis conducted by Professor Marek Krąpiec,  

Laboratory of Absolute Dating) 
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Fig. 10 – Kurenkahn Maria (after: Jaeger 1995)  
 
 
 
 
 
 
 

 
 

Fig. 11 – Pre-war postcard showing boats in Lötzen harbour  
(online, accessed: 26.06.2018 https://forum.mazury.info.pl/vietopic.php?t=1226) 
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The Archaeological Research of the Warsaw Vistula River Shipwrecks in 2017* 
Piotr Sadurski1 

 

Abstract: 

In 2017 the underwater archaeological research of the boat wrecks was conducted in the Vistula River 

in Warsaw. These are large, well-preserved shipwrecks marked as W1, W2, and W10. The largest 

of these wrecks – marked as W2 – measures over 19 m and has the chronology established to 1521. 

The research was aimed at confirming chronology, inventorying, and determining the positions 

of the wrecks. The works were prepared and coordinated by Piotr Sadurski, employees of the Institute 

of Archaeology, University of Warsaw, and volunteers interested in the history of the Vistula River. 

The project was supported by the Bureau of the Culture of the City of Warsaw. 
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Introduction 

The queen of Polish rivers has always been an important communication artery. At the time 

of the greatest bloom of the grain trade more than 1500 vessels flowed down the Vistula every year. 

Historical sources mention the types of vessels: szkuta, dubas, byk, and koza (Reszka 2012: 60–74). 

The danger, which comes with sailing – shoals, underwater stone reefs, and natural wear 

of the ships – was the reason why many of them sunk in the currents of the river. 

In the recent years the Vistula has been rediscovered, also as a historical site. Interdisciplinary 

Studies of the Vistula River, the project conducted by Ph.D. Hubert Kowalski form 

the Institute of Archaeology, University of Warsaw, led to the discovery of the shipwrecks 

located within the administrative area of Warsaw in 2015. In 2017, with the support 

of the Bureau of the Culture of the City of Warsaw (Biuro Kultury Miasta Stołecznego 

Warszawy), the Archaeological Examinations of the Vistula Shipwrecks programme 

was implemented. The works on sites provisionally marked as W1, W2, and W10 were 

                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 M.A.; collaborator of the Institute of Archaeology, University of Warsaw; e-mail: piotr.sadur@gmail.com, 
http://archeologiawisly.pl/. 
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prepared and coordinated by Piotr Sadurski and the employees of the Institute of Archaeology, 

University of Warsaw as well as the volunteers interested in the history of the Vistula River.2 

For the purpose of the research programme, a typical Vistula-type wharf boat bat (L – 11 m, 

W – 2.15 m, T – 0.20 m)3 was purchased and renovated (fig. 1). It is a wooden flat-bottomed 

vessel sealed with metal clamps. The construction technique is similar to the wrecks studied 

during the project implementation. The bat was built in 2004 by Tadeusz Szymański from 

Kromnów (Masovian Voivodeship), son of Kazimierz Szymański, mentioned by Jerzy Litwin 

(Litwin 1995: 172), one of the last boat builders who remembered the time when regular 

shipping was in operation. 

The current of the river at the sites was about one metre per second and the visibility 

underwater did not exceed 15 cm; however, in such difficult diving conditions, it was possible 

to determine the age, range, condition, and the structure of the wreckage as well as make 

detailed drawings of the finds. The stage of reconnaissance has been completed, but further 

detailed research should be carried in the coming years. 

 

Wreck W1 

Wreck W1 is located on the shallows, at the right bank of the river, near the Warsaw district 

of Golędzinów. The upper part of the wreck protrudes above the water surface at the 146 cm 

water level of the river, according to the measurement of the Nadwilanówka sensor. 

In the present hydrological environment, this situation is more and more common. The metal 

detector has indicated the existence of the steel elements. They were interpreted as iron sintels 

(staples) and single nails. 

The wreck was certainly dragged by the current of the river and in winter it was destroyed 

by the floating floe. Only the lower part of the ship has been preserved, and it is difficult 

to reconstruct the appearance of the vessel structure. 

The length of the discovered wreck was set as 13.63 m. The survey probe determined 

the width of the wreck as 1.92 m. Four bottom planks were registered in the trench, each 

48-centimetre-wide and six-centimetre-thick, all joined with solid floor timber 

(35/38-centimetre-wide and up to 10-centimetre-thick). The culverts are pierced in the floor 
                                                
2 I would like to express my thanks for help in the project for Artur Brzóska, Magda Nowakowska, Bartosz 
Kontny, Zbigniew Stasiak, Michał Łuba, Iza Pniewska, Ryszard Romanowski, Maciej Biernacki, Marek 
Zawadka, Marcin Szabłowski, Wojciech Szerszeń, and Fundacja Rok Rzeki Wisły. 
3 L – length, W – width, T – draft. 
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(so-called szparlochy) to level the water in the bilge. The structure is compacted with 4.5 cm 

in diameter treenails, secured with oak wedges, and was caulked with animal hair; the seal 

was held in place with a wooden strip secured with iron sintels. During the research three 

staples were taken, with a length of 2.5 cm, width of three centimetres, and four-centimetre 

distance between the arms. 

The whole construction is made of oak. The bad condition of the wreck makes it impossible 

to determine the direction of resting – it is difficult to say which part was a bow and which 

was a stern. 

The hydrological conditions of the Vistula River made it impossible to run the traditional 

wreckage planigraphy. The problem was solved by collecting a cloud of geodetic points 

to create a 2D plan and a 3D model of the preserved elements of the ship (fig. 2). 

Dendrochronological analyses4 of two samples of wood taken from the wreck have 

determined the date and location of cutting the trees for the construction of the vessel as 1877, 

south of the present day Poland. 

The opening of the Bydgoszcz Canal in 1773, which connected the Vistula and Odra river 

basins, started the revolution in water transport. On the Vistula River, ships of berlinka type 

quickly replaced szkuta (fig. 3). They were faster, more efficient hydrodynamically, 

and required only three people to service, which was a great saving for the ship owners. 

Zygmunt Gloger5 describes the view of berlinka sailing under the full sail: “(...) this whole 

array of white, enormous, wind-blown canvases, like the procession of powerful pennants 

or majestic swans floating in the centre of the billowy Vistula River, created a typical, 

yet impressive Masovian view. [...] However, not everyone imagines that this power 

is so great that with a help of the sails alone, a huge loaded berlinka goes up the swift river 

with the speed of a horse running in trot...” (Gloger 1903: 105).6 

Berlinka, also called odrzak, was known on all waterways in the second half 

of the 19th century: from the Elbe to the Neman River. Its dimensions (approximately: 

L – 40.20 m, W – 4.60, and T – 0.35/1.30 m) have allowed berlinka to flow down 

                                                
4 Dendrochronological analysis of W1 and W2 wrecks were made in the Laboratory of Radiocarbon Dating 
(Laboratorium Datowania Bezwzględnego), by Professor Marek Krąpiec. 
5 Zygmunt Gloger was a Polish historian, archaeologist, geographer, and ethnographer.  
6 „(...) ten cały szereg białych, olbrzymich wydętych płócien, jak korowód potężnych proporców lub płynących 
środkiem wzburzonej Wisły majestatycznych łabędzi, tworzył typowy, a imponujący widok mazowiecki. [...] 
Nie każdy jednak sobie wyobraża, że siła ta jest tak wielka, iż przy pomocy samych żagli, ogromna i ładowna 
berlinka posuwa się w górę bystrej rzeki z szybkością konia biegnącego dobrym kłusem...” (trad. P. Sadurski). 
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the channels which connected river basins, and transport goods practically all over Europe. 

Quite quickly shipyards along the Vistula started to produce this new type of ship. It was 

an expensive vessel, but with the high turnover of goods, the investment was usually 

remunerative. Transport through the water gate in Przegalina (Pomeranian Voivodeship) 

in 1899 can be an example: goods floated – 227,663 tons, goods carried up the river 

– 274,042 tons (Gierszewski 1982: 167). 

Only small parts of the bottom of the ship marked W1 have survived, but its planks are solid 

and large; transverse skeleton and connections were made with a great care. The thickness 

and width of the material used proves that it is a wreck of a large river ship. 

According to Stanisław Gierszewski, in the years 1880–1884 3740 bajdak, 135 dubas 

and barka, 572 byk and galar, 1500 gabar,7 and as many as 8472 berlinka and cyla type 

vessels flowed down the Vistula River (after: Gierszewski 1982: 180). As it can be observed, 

the numerical superiority of berlinka and cyla is enormous.  

W1 wreck is difficult to interpret. Because there is no more detailed data, the study must 

depend on statistics, and they indicate that the Golędzinów wreck may be the remains 

of the odrzak ship. 

 

Wreck W2 

The site is located close to the north border of Warsaw, near Tarchomin district. The current 

of the river flows around an obliquely set shipwreck, leaching the sand; as a result, 

a backwater is formed, and the depth locally reaches 230 cm (comparing to the river level 

of 190 cm at the Nadwilanówka measuring station). The measurements and observations 

indicate that the find in question is the remains of a keelless large transport ship constructed 

with flat bottom technique (fig. 4). 

The preserved element of the wreck is resting diagonally on a large trunk, which is lying 

parallel to the river current. The immersion in the sandy bottom makes it difficult to prepare 

the planigraphy of the whole finding. 

The floor of the ship is made of oak planks: 19.4-metre-long, 41-centimetre-wide, 

and six-to-eight-centimetre-thick. The difference in the thickness of the bottom planks can 

be explained by the uneven material erosion. The planks are arranged in such a way that 

                                                
7 Bajdak, dubas, byk, galar, gabar – traditional wooden ships used on the Vistula River. 
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the theoretical centre of the trunk, from which they were made, may be located inside 

the ship. This is important for bending during the construction of the vessel due 

to the mechanical properties of the wood. At the end of the wreck, there are two nails fixed 

into the bottom planks and one nail protruding from the floor timber. Such a system could 

have been used to connect bottom planks, which would mean that the ship was originally 

much longer. Discovered floor timbers were numbered consecutively from 1 to 23 using 

Arabic numerals; bottom planks were named successively from I to VII using the Roman 

ones. During the research, trenches were made with a water dredge along the floor timber 

no. 23. In this area seven bottom planks were registered. It was not possible to locate 

the zembrat (L-shaped plank), which may indicate that the examined vessel was wider than 

2.8 m.  

The bottom planks were flush-laid, fixed to the floor timbers with treenails, and sealed with 

moss. Wooden strips pressing the caulking were fastened with iron staples. During 

the research six staples were found sewn in the seams between bottom planks no. II and III, 

and floors timbers no. 10 and 13. The transverse skeleton consisted of 23 oak floor timbers 

with a thickness of about 9–10 cm and width 27–30 cm, attached to the bottom planking with 

round pine treenails, 17-centimetre-long and three centimetres in diameter. The oak locking 

wedges have been stuck to treenails from the bottom side of the ship. 

The W2 wreck is the remains of a large commercial Vistulan ship. The wood is in relatively 

good condition. Due to the collected data it can be claimed that the ship was originally much 

longer and wider. Dendrochronological dating of three samples taken from the bottom planks 

indicated 1521 as the year of cutting the trees for the construction of the ship. 

The teleconnection, which was carried during the research, indicates that the wood have 

originated from the regions located north-east of the current Polish border. The trees were cut 

in winter, transported by the Narew River to the Vistula and sold to shipyards operating along the banks.  

Analyzing the time of floating and taking into account the fact that vessels were usually made 

of fresh wood, it can be assumed that the ship in question was built in 1522. The clamps used 

to seal the hull escape the chronology set by the Dutch historian Karel Vlierman (Ossowski 

2010: 46; cf.: Vlierman 1996). Classifications tables have been established on the basis 

of the wrecks found in north-western Europe (Ossowski 2010: 45) and help in dating ships 

built in large shipyards centres under the influence of the Hanseatic League. River 

boatbuilding is a very conservative field and some construction solutions have been used 

invariably over a long period of time.  
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The usage of boat clamps in 1522, with the shape similar to the staples from the Kobyla Kępa 

(Ossowski 2010: 69–72) wreck (examined in 2000 and dated to 1291) may indicate that 

the ship from Tarchomin must have been built in a small shipyard at the Vistula or Narew 

River, away from the influences of large boatbuilding centres of Gdańsk, Pomerania, 

and Kujawy, so somewhere south of Toruń – the last active city of the Hanseatic League 

located on the Vistula River bank and connected with the shipbuilding industry. 

 

Wreck W10  

The wreck was found during the Ph.D. Hubert Kowalski’s aforementioned Interdisciplinary 

Studies of the Vistula River. The data, obtained during the sonar survey of the central section 

of the Vistula River in Warsaw, allowed locating the shipwreck named W10. The object 

is situated about 40 m from the left bank of the river, at the point of the Old Town.  

What fundamentally distinguishes the W10 from the other two wrecks is the fact that this 

is a steel vessel, and therefore very likely it originates in the 20th century. It is evenly resting 

on the bottom of the river and the bow is facing the left bank of the Vistula (fig. 5). 

The length of 12.5 m and width of about 2.5 m, indicated by sonar, have been confirmed. 

20 L-shaped angle frames made of steel constitute the transverse skeleton of the boat. Large 

rock leans against the port side. There is a breach in the starboard, which might have been 

a result of an explosion or a missile hit. It is a possible interpretation; however, the lack 

of a clear indentation suggests approaching this hypothesis with some distance.  

The wreck stern, directed towards the right bank of the river, is round. Raising the transom 

resembles the shape of conch sterns, known from the literature on the subject. The whole boat 

is located deep in the bottom of the river and is well preserved. 

As far as the steel vessels are concerned, it is difficult to determine their construction date 

and the history of usage. This is because the dendrochronological dating method cannot 

be used here. The research consists mainly in studying the construction of the ship, 

but the historical knowledge is also important to be able to discuss the circumstances that 

could have led to the sinking of the vessel. 

From the description drawn on the basis of in situ observations, it seems that the vessel 

in question was constructed decently and with care of its functional values – the example 

might be the stern ending with a conch finish. This type of raised transom is not easy to build, 



 177 

but it allows mounting the steering device and the propeller shaft. During the inspection 

of the wreck, the engine was not registered. It is likely that it has been removed earlier.  

Dense framing is typical for riveted, steel vessels, which were built before the Second World War. 

With a length of 12.5 m and about 2.5 m width the ship proportions are similar to wooden bat 

boats used on the Vistula through ages. A clear tradition in the history of boatbuilding 

is to replace the wooden construction elements with steel, preserving the original shape 

developed through centuries of experience.  

Another interesting thread related to the W10 wreck is a story told by Andrzej Malewski 

(born on the 18th of July 1949 in Warsaw). He is the son of a soldier, who fought 

in the Warsaw Uprising and was the youngest member of the ‘Parasol’ battalion. Malewski, 

being interested in the history of Warsaw, at the end of the 1950s met Stanisław Kotuszewski, 

who in 1939 was mobilized to a sapper squad operating on the Vistula River from Dęblin 

to Modlin (Masovian Voivodeship).8 According to Kotuszewski, at the beginning 

of September 1939, at the left bank of the river, ships and barges were moored near the Old 

Town district of Warsaw. Some of them had left Warsaw before the Wehrmacht has seized 

the city. Some, however, have sunk in unexplained circumstances, about 30 m from the river shore. 

The analysis of aerial photographs from 1935 and November 1944 allows observing 

the situation on the Vistula River. Before the war, large ships, barges, and workboats were 

moored at the place where Boleść Street meets the river. A photo from 1944 shows the Vistula 

bank after the fall of the Warsaw Uprising – dead as the rest of the city (fig. 6). On the land, 

between the trenches, a pair of abandoned boats can be seen. Where has the fleet gone? 

Floated away? Got sunk? 

Since 1945, there has been no more boats or ships moored in the place mentioned above. Steel 

vessels have not sunk in the Vistula River in Warsaw during the regular use. It is not 

a naturally dangerous water region. The main cause of the catastrophe of such large boat might 

have been warfare, and, as it is known, in the discussed period there were many war campaigns. 

The story told by Andrzej Malewski, which he heard from a soldier of 1939 campaign, does 

not necessarily lead directly to the explanation of the type and origin of the wreck resting 

at the bottom of the Vistula; query is a constant element of this kind of investigation. Raising 

the W10 wreck from the water would undoubtedly broaden the knowledge of the Vistula 

River shipping, and would give answers to many questions. 
                                                
8 Oral information, courtesy of Andrzej Malewski.  
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The research done in 2017 was pioneer not only for the Warsaw part of the Vistula but 

the entire river. For the first time, the archaeological excavations were carried in situ, 

in the strong current of the river, with extremely low visibility and minimal interference 

in historical material. 

An effective measurement method was developed. The experience gained during this research 

will help to conduct the work in next seasons. 
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Fig. 1 – Bat ‘Bocian’ leaving the Czerniakowski harbour and flowing to the Vistula River  
(photo: P. Sadurski)  

 
 
 
 
 

 
 

Fig. 2 – 2D image of the W1 wreck drawn on the basis of a collected GPS points cloud 
(elaborated by I. Pniewska and R. Łuba)  
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Fig. 3 – Ciechocinek 1903. Berlinka sailing on the Vistula River, on the background of Kępa 
Zielona (from the Hibner family collection; courtesy of T. Szczęsny)  

 

 
 

Fig. 4 – W2 wreck discovered and photographed by Krystian Trela during aerial 
reconnaissance in 2015 (photo: K. Trela)  
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Fig. 5 – Wreck W10. Side sonar view (elaborated by A. Szerszeń)  
 

 
 

Fig. 6 – The Vistula coast after the fall of the Warsaw Uprising. Aerial photo  
taken by reconnaissance Luftwaffe aircraft. National Archives College Park GX12205SD 

AczI / photo nr 238 / scan 177, 11/07/1944 (courtesy of Z. Walkowski) 
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Wooden Bridges on the Vistula in Warsaw 
in the Light of Archaeological Survey* 

Artur Brzóska1 
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Abstract: 

The low level of the Vistula, which was recorded in 2015, has provoked archaeological works 

consisting in the inventory of pales protruding above the surface of the river in the area of Warsaw. 

The works resulted in documentation of 195 piles. A year later, non-invasive archaeological research 

using towed sonar was realized between the Gdański Bridge and the Świętokrzyski Bridge, which 

revealed 167 new pales. The works were financed from the funds of the Heritage Protection 

Department, City of Warsaw and conducted by Artur Brzóska from the Institute of Archaeology, 

University of Warsaw and Piotr Prejs from the Association of Archaeologists of Tomorrow. During 

the works, numerous relics of wooden bridges built in Warsaw from the end of the 16th to the middle 

of the 20th century have been discovered, which are located in the Vistula riverbed at the point 

of Boleść Street (one bridge), the Gdański Bridge (another bridge), and nearby Bednarska 

and Karowa Streets (other constructions). Although non-invasive research has brought a lot of new 

information and allows determining the range of underwater archaeological sites with a great 

precision, it did not give answers to more particular questions regarding the chronology of individual 

structures and the stages of their reconstructions and repairs. 

 

Keywords: 

Bridge, pale, river archaeology, Vistula River 

 

 

Introduction 

In 2012 the Vistula River reached its lowest level from the time it was first measured 

(Kowalski et al. 2013: 24). As a result, the wooden pales have appeared above the water 

surface near Bednarska and Karowa Streets as well as the Gdański Bridge in Warsaw. These 

were the remains of the 18th- and 19th-century river crossings and military bridges from 1945. 
                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 M.A.; Institute of Archaeology, University of Warsaw, e-mail: brzoskaarturo@gmail.com. 
2 M.A.; Association of Archaeologists of Tomorrow, e-mail: prejs.p@gmail.com. 
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Three years later the water level in the Vistula was even lower (according to the data 

of the Institute of Meteorology and Water Management, National Research Institute (Instytut 

Meteorologii i Gospodarki Wodnej, Państwowy Instytut Badawczy), the lowest recorded level 

was ca. 43 cm (Zagospodarowanie przestrzenne 2016: 16); at that time the authors of this 

paper made an inventory of the spiles emerging from water or located just below its surface. 

The researchers were aware that there were further construction elements which remained 

covered even at such a low level of water; as a consequence, in 2016 the investigations were 

continued with the use of towed sonar in order to look for these elements, and also check 

if any remains of the earliest bridge located near Mostowa/Boleść Street were preserved 

(fig.1).  

In the matter of any archaeological research in the Warsaw sector of the Vistula it is most 

important to comment on the phenomenon of the serious riverbed erosion. It is increased 

by the heavy dredging, which has been conducted periodically since the first time in 1923 

(area between Warsaw and the Modlin stronghold, which was abundant in shoals). In the post 

war period the river was used for obtaining the aggregate, necessary for the restorations 

of the city. This practice has continued until the 1970s; due to the most extensive exploitation, 

the riverbed has started decreasing systematically, and with it – the water level, especially 

the one observed during the low water period. In the 1960s the river was partly regulated. 

Relative stability of the Vistula trough is provided by the steps of the fixed ground along with 

the river boulders; although, because of being a navigational obstacle, they have also been 

methodically dredged since the 1920s, to facilitate the shipping (cf.: Kowalski et al. 2013). 

 

History of River Crossings. The Earliest Bridge in Warsaw near Mostowa and Boleść Streets 

The construction of that bridge was a noteworthy event of the time. Its representation can 

be seen at the drawing showing the panorama of Warsaw by Georg Braun and Franz 

Hogenberg in Civitates Orbis Terrarum Liber VI from 1617 (Panorama of Warsaw). The only 

part of the bridge, which has been preserved until present, are the remains of a gate called the 

Old Gunpowder Depot (Stara Prochownia). An epigram about it was composed by Jan 

Kochanowski (Na Most Warszewski) and its exact description can be found in the memoirs 

of Świętosław Orzelski (Interregni Poloniae liber primus 1917: 33–34). According to his 

description, the bridge rested on 15 pillars made of oak and pine beams fixed with iron 

elements. The wood was brought from the forests near Grodno (currently Belarus), Kozienice 
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(currently Masovian Voivodeship), and Sandomierz (currently Świętokrzyskie Voivodeship). 

To construct each of the 15 piers together with starlings 580 oak stakes have been used. 

At the drawing of the Warsaw panorama in the book by Georg Braun and Franz Hogenberg 

(1617), the bridge had 22 pillars and 23 spans. 18 of them, Warsaw-ward, were lattice spans 

and five of them, located at the marshes of the Praga district, were deck plate girder spans 

(Sterner 1960: 23–33). In 1603 ice floe damaged one of the spans and the successive floods 

destroyed the rest of the bridge (Chwaścicki 1997: 14).  

 

The Bridges from the 17th and the First Half of the 18th Century 

At the times of royal elections, boat bridges, easy to construct, have been built before 

the event and dismantled afterwards. Constructions of this type have been erected 

for the election after the death of Sigismund III Vasa (Polish: Zygmunt III Waza) in 1632, 

and another one in 1648, when John II Casimir Vasa (Polish: Jan II Kazimierz Waza) became 

a king. During the Swedish Deluge (1655–1660) and the Battle of Warsaw (1656) floating 

bridges have been raised successively by the parties of the conflict: the Swedes used one 

(located at the reach of the Ujazdowski Castle; it existed until the 6th of May 1656) 

to evacuate their troops to the left bank of the Vistula. The bridge constructed 

by the Lithuanian Duke Poul John Sapieha in order to capture Warsaw was located between 

Kępa Potocka and Solec districts, and existed from the 24th of April until the 20th of July 

1656, when it was destroyed by the flooding. At the same time a floating bridge has been built 

near Góra Szubieniczna (close to today Krasińskich Street). This one has been damaged 

as the Crown troops were withdrawing, but the Swedes managed to rebuild it. The last bridge 

in the 17th century Warsaw was a pontoon bridge, constructed for the election of Michael I 

(Polish: Michał Korybut Wiśniowiecki) in 1669 (Mistewicz 2010: 61–63). During the Great 

Northern War in 1702–1707 seven such temporary crossings were raised (Gajewski 1979: 263). 

Later on, boat bridges have been erected before every sitting of the Seym. In the 1750s, 

a deck plate girder bridge on pillars was functioning for a very short time at the reach of Nowe 

Miasto district. As it had no starlings, it was destroyed by the first floe (Dąbkowski 1903: 10). 

 

Poniński's Bridge 

In 1775 a new bridge was funded by a private investor, Duke Adam Poniński. 

The construction was completed on the 7th of October. It was 566-metre-long, 12-metre-wide, 
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and rested on 60 boats; the project was supervised by the engineer, Jan Krystian Lehman. 

For the first time Poniński's Bridge appeared on the map of Warsaw in the Plan 

Ichnographique de la Ville de Varsovie, Residence des Rois de Pologne from 1779, where 

it was drawn at the scale of 1:24 000 by major Piotr Hennequin. In 1781 the bridge was 

severely damaged by the spring floods and repaired (as many as 55 boats have been improved 

or replaced) in the same year. Five years later, the floe caused serious damage, again. 

The precise records of the time reveal that 14 starlings have been broken. Poniński's Bridge 

must thus have had them, which indicates that it was a hybrid construction combining one part 

resting on pales and the other, laying on boats (Mistewicz 2012: 384). The bridge was finally 

renovated in 1787, when 30 new boats replaced those destructed. After the reconstruction works, 

the framework was based on 66 boats with the dimensions of: 1430 cm×392 cm and height 

of 97 cm. On the top of them the planks have rested, which were 834-centimetre-long and 35-

-centimetre-wide (Mistewicz 2012: 384). In 1792 Krystian Firling, Professor of geometry, 

trigonometry, mechanics, hydraulics, and hydrostatics at the Cadet School in Warsaw, 

suggested strengthening the crossing with additional starlings (Mistewicz 2012: 384). These 

supplementary elements were probably included in the plan of Warsaw (Plan von der Stadt 

Warschau 1809) made by the famous draftsman, Joseph Bach;3  it may suggest that this 

bridge had been rebuilt before 1809. Moreover, very similar construction can be also seen 

at the watercolour (Most Ponińskiego, K. Alberti, 1795 (?) after: Kraushar 1912: XIII) painted 

by Karol Alberti; however, the exact date when it was drawn is not known: it is supposed 

to be 1795 (Mistewicz 2012: 384). The watercolour shows a platform resting on 15 supports 

with flat starlings, each made of five wooden beams, arranged at acute angles on five rows 

of wooden spiles driven vertically into the bed of the Vistula. The starling construction goes 

so far under the platform that there could not have been any space for the boats. This may 

indicate that the supports, invisible on the watercolour, rested on wooden posts and were 

integrated with the starlings. Between every couple of them, four riverboats with blunt bows 

were placed. Their sides were joined by wooden trestles, each with two clearly visible posts 

connected with crossed beams. The bridge drawn by Karol Alberti was approximately 

672-metre-long and 64 boats were used in its construction (Mistewicz 2012: 384–385). 

On the 4th of November 1794, the withdrawing Polish troops commanded by General Tomasz 

Wawrzecki tried to destroy this water crossing. The commander of the Russian army 

                                                
3 The plan of Warsaw made by Joseph Bach has been well preserved and known. Unfortunately, it is not sure 
if the supplementary starlings, proposed by Krystian Firling, are actually the elements included in this map. 
The authors are inclined to the hypothesis confirming this kind of interpretation. 
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demanded that the citizens of Warsaw should reconstruct this bridge and temporary repairs 

were made within five days. On the 9th of November 1794 (which indicates that the Polish 

army did not manage to destroy it completely), the construction was in use again. At that time 

it had 44 boats. During the winter season 1794/1795 the final fixing of the bridge took place. 

The works were supervised by a major of the Lithuanian army and architect, Bonawentura 

Solari. His collaborator was Professor Krystian Firling, who opted for building the starlings. 

The bridge was opened for use on the 28th of April 1795, but on the 27th of November 1806 

it was ruined by the Prussians. In 1807, the French built a pile bridge with a beam 

construction next to the destroyed one (Niemierko 2003: 3); unfortunately, a year later (after 

the spring thaw) this new one had to be repaired again; in 1809 it was ultimately demolished. 

 

The 19th-Century Bridges 

In 1816 a low-pile bridge, designed by Ludwik Metzell, the artillery officer, existed near 

Spadek Street (today: Wenedów Street; Niemierko 2003: 146). Probably in 1827 a boat bridge 

was constructed near Mostowa Street but two years later it was no longer suitable for use. 

In the spring 1832 there were two passages over the Vistula in Warsaw: one near Bednarska 

Street, called ‘the Old Bridge’ and another near Spadek Street, called ‘New’. After Kierbedź 

Bridge had been opened, the earlier one, from Bednarska Street, was sold to the authorities 

of Włocławek (Niemierko 2003: 46–147). 

 

The 20th-Century Bridges 

During the First World War there were two temporary crossings in Warsaw: one called 

‘Marshal’s Bridge’, and the other one – down the river, 632-metre-long and seven-metre-

wide, located five metres above the water table. Called ‘Beseler's Bridge’ after the general – 

governor of Warsaw, it was built in four weeks and functioned until Kierbedź Bridge 

was repaired (Niemierko 2003: 150). On the 4th of February 1945 the Soviet military 

engineers (with the help of Polish ones) raised a tall bridge resting on pillars, with starlings 

filled with stones and rubble. It was 487-metre-long, and connected Karowa and Brukowa 

(today: Okrzei) Streets. On the 24th of March 1947 a strong flood caused very serious 

damages (Gajewski 1979: 263). An identical type, but this time used by trains, 

was constructed next to the Gdański Bridge and then destroyed by the same cataclysm, 

what was recorded in a documentary titled Powódź (The Flood).  
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The Archaeological Works 

In 2015 the inventory of the pales was made by a following team: Artur Brzóska from 

the Department for Underwater Archaeology, Institute of Archaeology, University 

of Warsaw, and Piotr Prejs together with Tomasz Gawęda from the Association 

of Archaeologists of Tomorrow (Polish: Stowarzyszenie Archeologów Jutra). The works were 

the continuation of the earlier exploration from 2012, conducted by Robert Żukowski from 

the Institute of Archaeology and Ethnology, Polish Academy of Sciences, who initiated 

the works conducted by the mentioned team. Firstly, the constructions next to Bednarska 

and Karowa Streets were investigated. The greatest concentration of the posts was discovered 

near the left bank of the river, a few piles in the middle of the riverbed, and one concentration 

on the right side (Praga district), behind the groyne. The stakes visible above the water 

surface and those below it were registered. In the latter case only those objects, which were 

noticeable underwater or possible to touch, were recorded and measured in detail. Already 

at that stage it was assumed that not all the stakes hidden under water have been identified 

and documented. The work was divided as follows: two team members were diving 

and recording the finds underwater and one operated the total station (Leica TCR 407). 

The circumference of the pales visible above the water was measured and they were labelled 

with copper plates (fig. 2). Altogether 180 piles were recorded, 107 of which were observable 

above the water surface. The posts were arranged across the water in four rows, two of which 

were located near Bednarska Street and two other near Karowa Street. These four rows have 

been forming nine concentrations. During these works remains of construction elements 

of the bridges and such artefacts as the epée and the rapier, two flintlock pistols, the flintlock 

rifle, axe, and pike pole were found. Six samples for dendrochronological analyses were taken 

and yielded the following dates: 1799, 1845, 1860, 1910, 1913, 1938, and 1944. They allowed 

stating that a pale from 1799 may be a relic of Poniński's Bridge or a tall bridge from 

1807–1809. The others, dated to 1845 and 1860, might be related to the bridges functioning 

before Kierbedź Bridge was built. The origins of the stakes dated to 1910, 1913, 1938, 

and 1944 could not have been determined.  

Few days later the objects located near the Gdański Bridge were recorded. It should be added 

that the water level increased slightly at that time, which made it impossible to reach all 

the features which were visible when the water was lower. Altogether, 15 construction 

elements were documented: five on the southern and ten on the northern side of the riverbed.  
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In 2016 non-invasive archaeological works were conducted with the use of towed sonar 

(fig. 3). The devices used were towed sonar Edgetech 4125 1600 kHz and sonar Lowrance 

HDS 12 800 kHz (both of high frequencies). As a result, 154 new pales were discovered 

between the Gdański and Świętokrzyski Bridges. Near Bednarska and Karowa Streets there 

were 44 of them, arranged in three rows in seven concentrations. Towards the south, near 

Karowa Street, there was a cluster of five, which may be related to the bridge from 1945. 

The provenience of the southernmost group of piles could not have been determined. 

The presented investigations are a valuable addition to the earlier works as they reveal 

the whole extent of the archaeological site. Next to Mostowa/Boleść Street a completely new 

archaeological site has been discovered. In the mainstream of the river 96 stakes arranged 

in three rows in four concentrations have been identified. These are probably the remains 

of the earliest Warsaw bridge, the construction of which began in 1568, yet this cannot 

be determined without additional verification and dendrochronological analyses.  

Although non-invasive studies yielded a lot of new information and allowed establishing 

the extent of the underwater archaeological sites in Warsaw section of the river, they do not 

provide the answers to more precise questions concerning the actual chronology 

of the respective constructions or the stages of their reconstructions and repairs.  
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Fig. 1 – Map of Warsaw with the rough indication of the recorded sites  
(elaborated by A. Brzóska, map: Mfloryan at pl.wikipedia, [CC BY 2.5, 

https://commons.wikimedia.org/w/index.php?curid=9030727] from Wikimedia Commons)  
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Fig. 2 – The documentation of the structures (photo: T. Gawęda)  
 

 
 

 
 

Fig. 3 – The sonar image of the bridge piles near Mostowa and Boleść Streets 
(photo: P. Prejs) 

 
 

 



The Secrets of Lake Brożane. 

Underwater Investigations in Search of the Traces of the Cursed Soldiers' Last Battle 
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Abstract: 

In 2013 the researchers and students from the Institute of Archaeology, University of Warsaw, 

led by Magdalena Nowakowska, M.A., along with the members of the Association for Search of Places 

of Battles, Martyrdom and War Graves ‘Leśni’ participated in the underwater survey of Lake Brożane. 

The aim of the reconnaissance was the search of the traces of Władysław Stefanowski’s (‘Grom’) partisan 

unit, which had been surrounded and defeated by the Soviet Army during the Augustów Roundup. 

The affairs of the July 1945 are continuously the unexplained page in the Polish modern history. 

The research for the final resting places of nearly 600 of the 7,000 arrested still abide. It remains unknown 

where the remains of the majority of 160-person ‘Grom’s’ partisan division have been reposed. Post-war 

relations of the local fishermen, reporting the insurgent weapons and human bones being surfaced 

in the fishing nets from the waters of Lake Brożane, have inspired the members of the Association 

and the Department for Underwater Archaeology Institute of Archaeology, University of Warsaw to survey 

the littoral zone of the lake as a field of the last partisan battle. 
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Augustów Forest, Lake Brożane, Red Army, partisans, Władysław Stefanowski ‘Grom’, last battle, 

Second World War, Cursed Soldiers, underwater prospection 

 

 

Historical Background 

Extremely low temperatures in winter and hundreds of holidaymakers in the summertime, 

resting in the woods by the serene and clean lakes – the so-called ‘Green Lungs of Poland’, 

Augustów Forest and Suwałki Region (north-eastern Poland), seem to be a real oasis in the modern 

hectic world. On the other hand, this peaceful wilderness is also the area where one 

of the most dreadful crimes in the Polish post-war history has taken place. 
                                                
1 M.A.; Department for Underwater Archaeology, Institute of Archaeology, University of Warsaw; 
e-mail: brzoskaarturo@gmail.com. 
2   M.A.; Faculty of History, University of Warsaw; e-mail: magdalena.nowakowska@uw.edu.pl. 
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Not all the countries were at an actual peace when the Second World War has ended. In some 

of them the march of the Soviet Army meant in fact an invasion and necessity 

of the underground armed fighting; in case of Poland, it was the actual continuation 

of the activities of the Underground Army, explicitly. Even though the Home Army was 

officially dissolved on the 19th of January 1945 (Polskie Siły Zbrojne w Drugiej Wojnie 

Światowej 1950: 923), in its place the new organizations have occurred almost instantly: 

Nie (Niepodległość – ‘Independence’), WiN (Wolność i Niezawisłość – ‘Freedom and 

Independence’) and numerous lesser ones. Altogether it is estimated that in 1945 

in the independence-oriented organizations there were ca. 120–180,000 members, of whom 

13–17,000 partisans were fighting in the woods. 

In the period of 1939–1941 the terrains of the Augustów and Sokółka Districts were divided 

between the Soviet and German occupations. Multiple conspiracy initiatives were established 

there, using the blessing of the woods, which have witnessed the most intensive fights 

in the summer of 1944 during Operation ‘Tempest’ (Polish: Burza) in the Białystok Region. 

In the second half of 1944, after the Germans were forced out of the region, the Soviets 

started imprisoning the members of the underground and the Polish Home Army divisions. 

The soldiers were designated to join the backup units of the Polish Second Army (formation 

established in the Soviet Union in 1944); those who refused, as well as all the command staff, 

were transported inside the Soviet Russia. Until May 1945 only in the Suwałki District 

ca. 350 soldiers of the Home Army were arrested. Due to that fact, a large group of soldiers 

was hiding in the woods; in spring 1945 the reconstruction of the guerrilla units started 

(Milewski 2010). 

The creation of the partisan forces has enabled the effective assaults on the communist reprisal 

apparatus, as well as the organizations and people cooperating with it. According 

to the reports of the Voivodeship National Council (Wojewódzka Rada Narodowa) 

in Białystok (here cited after: Milewski 2010) from March until the 1st of July 1945 

the underground was involved in 186 operations, mostly on the stations of the Civic Militia 

(Milicja Obywatelska) and the local councils. The situation in the Augustów and Suwałki 

Districts, where 17 for 18 existing posts were defeated, was considered especially ‘difficult’. 

The authorities of the ‘new’ Poland have turned to the Soviets for ‘help’ to defend the state 

offices, roads, and communication routes. The Soviet Army soldiers and the functionaries 

of NKVD have participated in the operations aiming at crushing the partisan forces, 

in the same time robbing and violating the local civilians (Milewski 2010). In 1947–1950 about 
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1,800 soldiers were still fighting, but after 1950 their numbers decreased to 250–400 people 

(Wnuk et al. 2007: 60). Bloody and brutal fight, having all the indications of a civil war, was 

in progress until the 1960s; the last partisan killed by the Security Service (Służba Bezpieczeństwa) 

was Józef Franczak ‘Lalek’, shot on the 21st of October 1963 (Wieliczka-Szarkowa 2013: 408–411).  

 

Archaeological Fieldwork 

First archaeological excavations aimed at exhumation of the soldiers slain by the communists 

have taken place not until 2012 (so-called Łączka, Powązki Military Cemetery in Warsaw). 

The research, which main objective was to identify the victims, had also the wider aim, 

maybe even more important: restoring the memory of the heroes, who were proclaimed 

the Cursed, Doomed, or Indomitable Soliders. This kind of educational activity was a natural 

objective also in case of the expedition to Lake Brożane. 

Between the 27th and 30th of August 2013, under the guidance of Magdalena Nowakowska, 

M.A., the staff and students of the Institute of Archaeology, University of Warsaw, together 

with independent scuba divers and the members of the Association for Search of Places 

of Battles, Martyrdom and War Graves ‘Leśni’,3 took part in underwater investigations 

in Lake Brożane.4  

The aim of the Association is to seek the places connected with historical events, both 

in the field and in the written sources. It focuses its interest on the Augustów Forest, 

the Biebrza National Park, and the Suwałki Region – all north-eastern Poland. The lake itself, 

located in the midst of the Augustów Forest, 36 km away from the city of Augustów 

(Podlaskie Voivodeship, near the State border), was the ‘witness’ of the tragic events which 

happened there in 1945.  

In July 1945 the Red Army frontline troops and the 385th Rifle Regiment of the 62th Rifle 

Division of the NKVD Internal Troops, protected and aided by the Ministry of Public 

Security and a 110-man unit of the 1st Infantry Regiment of the Polish People's Army,5 

conducted a crackdown operation in the Augustów Forest and its vicinity. The operation was 

probably directed from Augustów by the commander of a local SMERSH military 

                                                
3 The survey was initiated due to determination of Mr Tomasz Kiełczewski, the President of the ‘Leśni’ 
Association. 
4 In the expedition, led by Magdalena Nowakowska and Artur Brzóska from the Institute of Archaeology, 
University of Warsaw, participated also Ewa Noji, Grzegorz Kowalski (Warsaw Diving Club), Wojciech Zgoła, 
Adam Wasiak, Justyna Wasiak, and Arek Stegenka.  
5 This information is to be verified in the light of the newly discovered documents. 
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intelligence unit. During the roundup, villages were surrounded and people suspected 

of aiding the partisans arrested, their number amounting to 7,000. Almost 600 of them have 

never returned home (Milewski 2015: 9). The events have reached culmination in a battle 

between the Soviet troops and an almost 160-man group of partisans commanded 

by Władysław Stefanowski, nom de guerre ‘Grom’. ‘Grom's’ group was completely 

destroyed during the clash and the majority of soldiers were killed. The last stage of the battle 

combined with the massacre of the surviving soldiers took place in the northern and north- 

-western part of the lake. According to the few witnesses, the surviving partisans were killed 

and the bodies were collected near the culvert over the marsh on the road Giby-Rygol (fig. 1). 

 

Main Aims of the Archaeological Investigation  

After the war, local fishermen used to find in the lake the partisans' weapons and, allegedly, 

human bones, which they threw back into the water. The researchers investigating the last 

battle of the ‘Grom's’ unit began to suppose that some of the partisans may have fled across 

the lake. This assumption, and the information given by those who survived the battle, has 

inspired the members of the ‘Leśni’ Association and the Underwater Expedition (Institute 

of Archaeology, University of Warsaw) to check whether the traces of the battle, so numerous 

at its bank, can be found in the depths of the lake.  

The aims of the investigation were:  

- measuring the structure of the lake-bed, the transparency of the water, and the hydro- 

-meteorological properties of the lake;  

- examining the coastal area visually to find artefacts from the Second World War and 

especially from the battle between the partisans and the Soviets;  

- searching the lake-bed with metal detectors in order to find the remains of metal artefacts 

such as elements of personal equipment, parts of weapons, and other ones, which belonged 

to the partisans.  

It should be added that the lake is well known in the milieu of scuba-divers and treasure 

hunters for its military artefacts. In September 1939, at the command of General Wacław Jan 

Przeździecki (Grzelak 2002: 156) ammunition was deposited in the lake, and the barrel and 

parts of a Bofors 40 mm anti-aircraft gun were buried near the bank. They were the equipment 

of the 94th Independent Motorised Anti-Aircraft Battery Type ‘B’ (Bień 2013: 86). The gun 
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was allegedly excavated by the Germans. The ammunition was occasionally retrieved from 

the lake-bed in the 1990s, and at the beginning of this century. One of the authors of the paper 

dived in the lake in 2001 and saw the broken boxes with artillery ammunition. The events 

of September 1939 took place on the opposite bank of Lake Brożane than the last battle 

of the ‘Cursed Soldiers’. 

According to the biological classification, Lake Brożane is an eutrophic, i.e. fertile lake, rich 

in organic substances and with abundant flora in the littoral zone (Bajkiewicz-Grabowska and 

Mikulski 2006: 90–100). According to the fishermen’s typology, the lake is rich in freshwater 

bream to the depth of 20 m, and its bed is covered with a rich flora in the littoral part.  

The underwater investigations consisted in making an archaeological reconnaissance 

(equivalent to a field survey on land). During the works the visual examination, metal 

detectors, and neodymium magnets have been used (fig. 2). The underwater prospection was 

conducted in several stages. First reconnaissance dives were made to determine the visibility 

conditions, and observe the bathymetry of the lake-bed, as well as to recognize the kind 

of flora of the littoral and the alluvial deposits in the littoral and profundal zones (fig. 3). 

The reconnaissance was conducted at all the banks of the lake and in its central part. 

 

Methodology and Results 

As a result, it has been established that:  

- the transparency of the water in the zone above the thermocline (i.e. at a depth of six metres) 

is the maximum of two metres;  

- the main part of the lake-bed is covered with a thick layer of loose silt, which causes 

a considerable loss in visibility during searches with the use of a detector and a long-lasting 

cloud of silt is created at the place where it has been moved;  

- at a considerable area the lake-bed is covered with colonies of algae of the genus chara, 

which create a high and compact cover making visual examination impossible; it should 

be noted that the flora did not cover the lake-bed at the time when the author dived there 

in 2001, and this indicates a strong eutrophication of the lake. 

The next stages embraced searches of the selected parts of the lake with a metal detector and 

neodymium magnet. This was done in order to investigate the very shallow littoral zone, 

which was up to one-metre-deep with a quite thick silt layer. The total station was installed 
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on the bank, ready to measure each discovered artefact. Unfortunately, the search in this part 

of the lake did not yield any results. This may have been due to the fact that the neodymium 

magnet draws only objects made of iron. 

The situation was different in the western part of the lake, where a search with the use 

of a metal detector was also carried. Despite the unfavourable conditions, it was managed 

to find few pieces of an artillery shell, a penknife, and an animal bone (it is difficult 

to determine who the penknife belonged to). 

The unfavourable conditions make the visual examination and the search with a metal 

detector very difficult, especially in case of small artefacts, the signal of which could not get 

through the thick layer of silt and algae. It should also be said that the group of divers was 

small and for that reason only a minor part of the lake-bed was investigated. In the existing 

conditions, only a long-term and systematic search may yield substantial results.  

 

Final Remarks 

Since the campaign in 2013 the state of knowledge of the Brożane Lake incidents has 

changed. In May 2015 the documents regarding the Augustów Roundup were unexpectedly 

completed. On the Russian Federation Ministry of Defence website Pamiat’ Naroda 

the documents of the Red Army from 1945 were published, including the Brożane battle. 

In the light of these documents the historians have gained a lot of new information, but also 

numerous new questions occurred (Łapiński 2016). It seems justified to resume studying 

the waters of Lake Brożane in the following seasons, and it is certain that they still conceal 

the mystery of the last battle of ‘Grom’s’ soldiers. 
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Fig. 1 – Draft of the extermination of the battle of Brożane, 15.07.1945 after: Pamiat’ Naroda 
(online, access: 21.06.2018) http://pamyat-naroda.ru (elaborated by A. Wiśniewska)  

 

 
 

Fig. 2 – Underwater survey in Lake Brożane (photo: Underwater Expedition IA UW)  
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Fig. 3 – Underwater survey in Lake Brożane (photo: Underwater Expedition IA UW) 
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Abstract: 

The article presents the potential of Slovak waters for the investigation of the country’s cultural 

heritage in the context of the known archaeological finds. The goal of the article is to briefly introduce 

the character of hydrology at the territory of Slovakia, summarize the currently known information 

on finds from the water environment and identify the most endangered sites. At the same time, 

the authors point to the complications of this specific branch of archaeology and try to suggest further 

steps for its development and continuation. 
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Introduction 

The article deals with the topic to which previously no attention has been paid in Slovakia. 

The authors intend to briefly outline the volume of activities known so far which are related 

to archaeology in the water environment, and also present the hydrological situation of the country 

and indicate the potential, perspectives, and problems of further investigation. 

 

History of Investigation 

Slovakia, as a Central European country without the access to the sea, does not have 

a tradition of underwater investigations. Nevertheless, in the last 50 years numerous finds 

                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 This research has been supported by Grants of Ministry of Education, Science, Research and Sport of the Slovak Republic 
– VEGA 2/0146/18. 
2 Ph.D.; Institute of Archaeology Slovak Academy of Sciences; e-mail: klaudia.danova@gmail.com. 
3 Ph.D.; Department of Classical Archaeology, Faculty of Arts, Trnava university; e-mail: miroslava.danova@truni.sk. 
4 M.A.; Institute of Archaeology Slovak Academy of Sciences; e-mail: jana.stehlikova@gmail.com. 
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have been collected; mainly the isolated ones discovered in relation to exploitation of gravel 

or sand, cleaning of waterbeds, or those recovered accidentally during field-walking sessions 

along rivers. In 1978 Titus Kolník was the first one to express the necessity of studying river 

bases (Kolník 1978: 165–171). It was motivated by a unique discovery of two iron anchors, 

two decorated stone capitals, and a votive stone with an inscription found in the Danube 

between Iža-Leányvár, Nitra Region and Brigetio, Komárom-Esztergom County (a Roman 

castra on the banks of the Danube). The collection was dated to the Roman Period. 

The anchors and existence of the other monuments (sarcophagi and stone plates), that have 

remained under water, suggest the presence of a ship, but it has not been verified yet. 

In his study, Titus Kolník has also raised the question of existence of a harbour near 

the Roman camp of Leányvár where reportedly two walls of the port – probably a pier – were 

visible as late as in 1875 (Gyulai 1888: 5–6). Other finds, coming from gravel exploitation, 

summarised and published by Vladimír Turčan, are also connected with the Danube River 

(Turčan 1999: 73–84). Some artefacts have no exact localization. Nevertheless, they represent 

a very interesting collection of finds dated to various epochs, from the La Tène period 

to the Middle Ages (swords, spearheads, axes, warrior pickaxes, fishing hooks, hoe tools, 

shackles, etc.). The changing tendencies are illustrated by the effort to map historic 

monuments (i.e. mills and bridges). The first known attempt of sampling the pole remains 

in Slovakian waters was that of the wooden bridge in Hlohovec, under the supervision 

of Miroslava Daňová and the Austrian archaeologist Christian Stradal in 2001. Unfortunately, 

the obtained samples were insufficient, and the analysis determined only the type of wood 

used for the construction. 

Finds from the water environment have been documented all over Slovakia’s territory. Their 

numbers or contexts are not known in detail – with the exception of several published cases, 

which are deposited in local museums or private collections. Accidentally found artefacts 

have been reported to relevant institutions only recently. Not long ago, in the summer 

of 2017, a secondary school student found a precious bronze dagger – ‘Stabdolch’ – 

in the inundation area of the Váh River (fig. 1) and submitted it to the Monuments Board 

in Trnava (Bača et al. forthcoming; Náhodný nález bronzovej čepele [online]). The dagger 

belongs to Unetice culture and the lack of the patina, typical for ‘land’ findings, suggests that 

it was in the water for a long time. Unfortunately, verification of such finds and their 

archaeological context in the terrain, on the banks or under water, has not been common 

in such cases. Absence of field investigations is reflected in the state of the theoretical 
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knowledge in this topic. Despite the partial archaeological projects/excavations (Bača 2010; 

Ivanić 2011; Labuda 2016), a more detailed study dealing with archaeological finds from 

water is missing – historical and ethnographical views have been elaborated in a much better 

manner (Danterová 2006; Hanušin 1970: 177–222; 1979: 9–23; Maliniak 2011: 30–45; 

Nováková 2004: 13–15; Pišút et al., 2016: 17–20; Pišút 2017: 42–69).  

 

Hydrological Situation 

The hydrological network of Slovakia is rich and represents a perspective base for 

archaeological investigations (fig. 2). Two main basins are distinguished. In the west, rivers 

(the Morava, Váh, Nitra, Ipeľ and Hron) flow into the Danube, Slovakia’s largest river, which 

ends in the Black Sea. Rivers in the east, e.g. the Bodrog or Slaná, flow to the Tisza 

in Hungary. Rivers in the Slovakian territory are of a various character – from the alpine 

(the Danube), through the upland type (e.g. the Váh, Hron, etc.) to lowland rivers 

(the Dudváh, Nitra, Žitava, Ipeľ). Non-regulated river flows caused frequent floods 

in the past, thus, they were gradually managed. As a result of modern regulation measures, 

there are strictly controlled rivers with stabilized banks and high embankments. However, 

individual sections must be considered separately, since in some cases regulation involved 

stabilization of banks and raising the embankments (i.e. parts of the Hron); in some other 

areas the river was completely diverted and runs across a previously dry land (the Nitra, 

Danube). Furthermore cleaning of managed rivers by excavators (the Nitra, Hron, Danube, 

Váh) has been done regularly, nevertheless the archaeological finds do not have 

to be necessarily lost forever. 

Natural lakes in Slovakia are located mainly in the mountainous environment. Most of them 

are in the Tatra Mountains (175 lakes). Lowland lakes are much less numerous; some of them 

were created when a valley was blocked by a landslide (e.g. Morské oko in the Vihorlat 

Mountains [Vihorlatské vrchy], Izra in the Slanské Hills [Slanské vrchy]), smaller ones were 

created in the blown sands of the Zahorska Lowland (Záhorská nížina, e.g. Lakšárske jazero). 

Besides natural water areas, artificial water dams were also constructed in Slovakia. 

Fishponds were built for fish farming; e.g. tajchy (artificial water reservoirs) near Banská 

Štiavnica, Banská Bystrica Region, so-called splash-dams, were built on rivers to help raise 

the water level for floating logs; in the past decades mainly modern water dams, 

e.g. Liptovská Mara, were built. 
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Archaeological Potential 

The archaeological potential of watercourses is closely related to the state of river 

management. A rather extensive regulation is documented from the 17th century 

and the process culminated in the 1970s, when the largest water dams were built. These 

processes can be reconstructed thanks to the Military Mappings of Hungary (1764–1787, 

1810–1869, 1875–1884) or other cartographic recordings. Newer processes are documented 

in the so-called management maps, which were a part of construction project documentation 

of water structures. The current route of some altered riverbeds interferes with archaeological 

localities, which were originally situated near the watercourses. The Nitra River – specifically 

its part under the hydro-power station – is an example. A Neolithic site was documented there 

in 2004–2006, then the site was flooded, and now it is subjected to erosion (fig. 3).5 Despite 

regulations, some parts of rivers have maintained their original riverbeds and enabled 

the studies on the relationship between people and water, as seen on the river of Biela Orava 

near Námestovo, Žilina Region. A system of modern water channels leading into the town has 

been preserved there. Remains of water mills and other historic monuments can be seen 

on the Žitava River and exceptionally on the Danube. Constructions of bridges connecting 

historical roads can be classified in the same group. Most recently, attention has been paid 

to pole remains of several bridge structures on the Váh, near Hlohovec, Trnava Region 

(Gálik 2016: 8–32; Chrastina et al., 2015: 79–86; Urminský 2005). The oldest of the bridges 

was dated as early as the 13th century, on the basis of written sources (Štefánik and Lukačka 

2010: 164). A fragment of a younger bridge is currently located under the water surface. 

Investigation in this area has progressed a little more due to the effort of obtaining samples 

of wood for dendrochronological analysis. Existence of older passages across the river 

in the form of fords is suggested also by a high concentration of finds in this area. Remains 

of a similar bridge construction have been documented near the town of Šintava, Trnava 

Region. Rivers were not only crossed, they were also used as a transport network. Although 

the tradition of rafting was long lasting and various types of ships and boats might be seen 

in historical representations, they are almost absent in the archaeological record. As one 

of the very few examples, remains of a shipwreck from the Second World War were 

discovered on the old course of the Danube. It could have been a ship transporting Jews6 

during the Second World War (Zábery z dna Dunaja [online]). Another example represents 

fragment of a logboat from the museum in Dunajská Streda, Trnava Region (fig. 4), which 
                                                
5 Unpublished archaeological research of Róbert Daňo and Peter Bisták (2004–2006). 
6 There is no written confirmation about the exact duty of the ship. 
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has been recently dated to the 4th century B.C. (Nagy et al., 2017: 59). The significance 

of the find is based on distinct decline of the number of logboats from that period with regard 

to the finds from Neolithic and Bronze Age. As for the number of finds and individual 

artefacts from various periods, further studies of the Danube and Váh rivers seem to be very 

promising at the moment. For illustration, in his work, Milan Labuda collected 37 swords 

and nine cutlasses from the period between the 10th and 16th century (Labuda 2016). 

The oldest finds from the river include two parts of skulls of Neanderthals from Šaľa, Nitra 

Region, discovered in 1968 (Vlček 1968: 105–124) and 1995 (Kormoši et al. 1996). River 

springs or mineral and thermal sources also represent an interesting factor for the study 

of the relationship between man and water because of some individual finds or depots which 

might be discovered in them. 

Together with rivers, also lakes and fishponds, as well as water dams, have a great potential 

for underwater archaeology. There is a large number of recorded archaeological sites which 

have been flooded during the construction of artificial water dam of the reservoirs Oravská 

priehrada (Nemergut 2014: 20–37), Zemplínska šírava (Horváthová and Hreha 2013), 

and Liptovská Mara; currently those sites are endangered by water erosion (Hoššo 1975: 121–166; 

1980: 237–259; 1987: 61–90; Tóthová 1987: 171–219). In some cases, water erosion might 

uncover new sites, which became vulnerable, such as the newly discovered Bronze Age site 

in the Málinec water dam, Banská Bystrica Region (Čáni et al. 2013: 53–56). The only 

evidence of presence of archaeological finds in a natural lake so far is the post-medieval and 

medieval pottery from Morské oko in Tornaľa, Banská Bystrica Region where 23-million- 

-year-old fossils were found. The mountain lakes in the Tatras also offer a certain perspective. 

Flooded technical objects – originally used for exploitation – are often situated in mining 

regions or where semi-precious stones were exploited. After the exploitation, the shafts, 

tunnels, and rooms were flooded. Opal mines in Dubník, Prešov Region (Kúšik 2015: 5–20), 

became most famous recently also as sports diving destination (Cani and Vaverka 2005: 53–56; 

Opálové bane (Červenica-Dubník) [online:]). Preserved exploitation machinery is often 

present. Cisterns, wells or flooded caves could be another valuable source 

of information. More than 7,000 caves within the area of more than 2,700 km2 are known 

in the territory of Slovakia, not only in karst areas. Important finds from prehistory come from 

the cave environment in Slovakia; some of them are of the European significance. The change 

of the level of underground water or management of water currents caused flooding of some 

parts of caves and, thus, disabled any archaeological research. On the territory of Slovakia, 
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there are several swamps. Their record might be learnt from the written sources mentioning 

efforts for the cultivation of the space. Those which have been preserved still belong 

to protected areas due to their unique biotopes. 

 

Conclusions and Perspectives 

Despite the rare older publications mentioned at the beginning of this article, only limited 

attention was paid to the Slovak submerged archaeological heritage so far. Fast flow and poor 

visibility are specific for Slovak rivers. These facts have inspired to look for the individual 

way and gradually elaborate the methodology for investigation of Slovak rivers. One 

of the current priorities is to determine the most suitable methodology for surveying the river 

bases and banks as well as present them to the archaeological public (particularly Monument 

Boards) to prevent the sites from being destroyed by construction of bridges or other 

structures.7 Currently, no supervision of such enterprises is prescribed. 

The character of still waters in Slovakia is also various and hides a lot of specifics. Natural 

water areas are less frequent; most of the lakes were created by dams or were built as water 

reservoirs for technical structures for drainage of mines or as fishponds. The oldest written 

references reach back to the 15th century when fishponds (Revište, Žilina) were built during 

the reign of Matthias Corvinus. The largest water dams were built in the 20th century 

and archaeological sites, which have not been studied, are situated under their surfaces. They 

are accessible when the water level is lowered (Domaša) or they are not accessible 

at all (Liptovská Mara). The sites under water surface are not monitored and their condition 

(erosion caused by changing water level and looting by amateur detectorists) is unknown. 

Archaeological finds from swamps have not been monitored or documented at all. 

Nevertheless, there is assumption that this environment was used similarly to our 

neighbouring countries. So far, direct evidence is absent. 

The potential for research and investigation in underwater archaeology is very wide 

in Slovakia, however, it needs to be developed and accepted by the scientific community. 

There is a need for cooperation with Slovak as well as foreign researches. As for the next 

step, an introduction of first theoretical, and then practical subjects related 

                                                
7 Act No. 49/2002 Coll. on the Protection of Monuments and Historic Sites (as amended up to Act 
No. 238/2014 Coll.) §2 (5). 
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to the archaeological underwater heritage and research methodology into education is needed. 

Public awareness on the subject of underwater archaeological heritage is also essential. 

The important parts of research will include not only fieldwork but also processing 

of cartographic sources from old maps or LIDAR and sonar data. Items from museums 

or private collections are a separate source of information. They were deliberately 

or accidentally collected for decades, without preservation, their current condition is often 

poor, and their informational value continuously disappears. 

To do a little is better than to do nothing, and thus, first small projects were submitted in 2017 

and the result will be known soon. The fight with time is an issue of which researchers are 

aware. The goal is to use the potential to the fullest extend and create a basis for a new 

generation of archaeologists who would be able to carry out research under water and who 

would also constitute underwater archaeology as a scientific discipline in Slovakia. 
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Fig. 1 – Early Bronze Age Halbert from the Váh River (photo: M. Sládok/Regional 
Monuments Board Trnava)  

 

 
 

Fig. 2 – Slovakian rivers and lakes (photo: M. Kaštierová) 
 



 
 

Fig. 3 – Flooded Neolithic settlement in the Nitra River (photo: R. Daňo, P. Bisták)  
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Fig. 4 – Logboat from Sládkovičovo 
(photo: I. Nagy/Museum of Žitný Ostrov/Dunajská Streda) 
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AdriaS Project* 
Tena Festini1 

Luka Golubović2 

 
Abstract: 

The AdriaS project was founded to study the technological development of the Adriatic shipbuilding 

and seafaring. The study is conducted through the interdisciplinary, systematic research, which also 

involves the public and a great number of volunteers. It is directed by Dr Irena Radić Rossi from 

the University of Zadar. The study concerns the evidence from prehistory to post-Mediaeval Period, 

which is investigated through the active fieldwork, archive research and virtual reality 

implementation. 

The goal of this article is to present this project, with the special emphasis on the fieldwork done 

during 2016. It included the ancient Greek shipwreck site in the Šibenik area, the complex Roman 

imperial coastal site in the bay of Caska, the 16th-century shipwrecks of Gnalić and Suđurađ, 

and some others. The intense fieldwork research contributed to the student experiences and stimulated 

the organization of the student conference ANNONA in 2015. 

 

Keywords: 

AdriaS Project, Vlašići, Caska, Supetar, Žirje, Suđurađ, ANNONA 

 

 

Introduction 

Since the beginnings of the Department of Archaeology at the University of Zadar in Croatia, 

the students were highly involved in the fieldwork research of their professors.3 Underwater 

archaeology is just one of the newest disciplines in which this was made possible, especially, 

among others, under the leadership of Dr Irena Radić Rossi. To this day all students who are 

involved in the field have worked at one point on Professor’s excavations. Apart from 

students, the research included a great number of international experts, local enthusiasts, 

and volunteers, providing the students not only with the scientific knowledge, but also with 

the real international experience (Radić Rossi 2016d). For that precise reason the authors 

                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 M.A.; University of Zadar, e-mail: festinitena@gmail.com. 
2 B.A.; University of Zadar, e-mail: lukagolubov@gmail.com. 
3 Vide: Adrias – official website, http://www.unizd.hr/arheologija/o-odjelu (online, accessed: 23/03/2018). 



 218 

of this paper, as one of the aforementioned students, decided to present the AdriaS Project 

and introduce their international colleagues to the wide arena of possibilities in this field. 

 

The Project 

The rich maritime history of the Eastern Adriatic can be seen through the development 

and the dynamics that affected the wooden shipbuilding and seafaring. In order to better 

understand these changes, the more systematic approach and sound methodological basis was needed.  

The AdriaS (Archaeology of Adriatic Shipbuilding and Seafaring) Project4 with Dr Irena 

Radić Rossi as the project's principal investigator, attempts to provide all 

of the aforementioned features (fig. 1). Therefore, the main aim of the project is to enhance 

systematic interdisciplinary studies and interpretation of the archaeological and historical 

record of shipbuilding and seafaring in the Eastern Adriatic. In the project, issues from all 

periods of the human past (starting from prehistory, through the Classical Antiquity 

and the Middle Ages, to the Early Modern Period), are being studied by active fieldwork, 

archive research, and virtual reality experimentation (Radić Rossi 2015b). 

Croatian part of the team is in charge of the development of future research and studies 

in Croatia, while the foreign investigators provide the additional knowledge and experience. 

In that manner, transfer of knowledge and networking among researchers is encouraged, 

and constant improvement of methodology and skills is ensured.  

The detailed information about the team members can be found on the website of the project, 

which provides a platform where the early stage and experienced researchers can introduce 

themselves to the scientific community. Furthermore, the site holds information about events, 

publications, fieldwork, and historical research. Information about institutions involved 

in the project and the contact data can also be found there (Radić Rossi 2015c). 

 

Fieldwork 

A great number of small fieldwork research projects is realized every year under the auspices 

of the AdriaS project. The fieldwork presented in this article was conducted in 2016 (fig. 2), 

but more projects followed. 

                                                
4 IP-09-2014-8211, an official number of the project in the Croatian Science Foundation register. 
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The Bay of Vlašići, Island of Pag 

In 2016 diving started in early April, when the AdriaS project team was invited to take part 

in an underwater eco-action in the Bay of Vlašići on the Island of Pag in Northern Dalmatia. 

Local divers claimed that the bottom of the bay hides a wreck from the Second World War. 

The team of Ph.D. candidates and M.A. students, who usually participate in AdriaS Project’s 

activities, was composed in order to verify these information (Radić Rossi 2016c: 4). 

The wreck of a sailing boat, propelled by an engine was found, and the cooperation with 

the local community once again proven fruitful. Afterwards, the historical name of the boat 

was discovered in the archives. It was Sirena (The Mermaid), which sank 

on the 9th of September 1944, after a short attack from the air (Radić Rossi 2016c: 4–5).  

The wreck is not well preserved, mainly because the hull of the ship was made of wood, 

which has disintegrated, because the constant fishing activity in the area ruined 

the construction. The remains of the wreck at a depth of 20 m were documented and inscribed 

in the Croatian cultural heritage register (Registar kulturnih dobara Republike Hrvatske; 

Radić Rossi 2016c: 5). The more detailed documentation and monitoring of the site 

are planned for the coming years. 

 

Caska, Island of Pag 

The first bigger project excavation campaign began in May on the Island of Pag, in the village 

of Caska, in Northern Dalmatia. Pliny the Elder first mentioned the island under the name 

of Cissa (Plin. HN III, 140) and today’s village probably takes its name from that toponym. 

The site is situated in the shallow bay, and the archaeological remains can be found both 

on land and in the sea (Boetto and Radić Rossi 2015: 32). 

The archaeological research of the area began in 2003, when the land necropolis 

was excavated (Kurilić 2007: 369–371). The remains of a Roman villa were found on the other side 

of the bay; it can be connected to the Roman senatorial family of Calpurnii Pisones, who owned 

the estate on the island at the beginning of the 1st century A.D. (Boetto and Radić Rossi 2015: 32). 

The underwater excavation began in 2005, and in 2007 a completely preserved wooden Roman 

anchor was found (Čelhar 2008: 37–38). The current research is part of Cissa Antiqua Project, 

collaboration between the University of Zadar and The Centre Camille Jullian, with Irena Radić 

Rossi and Gulia Boetto being the principal investigators (Radić Rossi and Boetto 2011: 505).  



 220 

In 2009 and 2010 a rare find of a sewn boat (Caska 1) from the 1st century A.D. was 

excavated. The vessel was scuttled and used as a part of a port construction (Radić Rossi and  

Boetto 2011: 507). The same use of a boat was attested in another example (Caska 2), 

excavated from 2013 to 2015. The boat in question was built in a classical Roman mortise 

and tenon technique of connecting the planks of the hull. Caska 2 has a preserved hearth; 

it was filled with rocks and planks, which included a fragment of another sewn boat, named 

Caska 3 (Boetto and Radić Rossi 2015: 32). 

The excavation efforts of 2016 concentrated on the shallow L-shaped construction (fig. 3) made 

of tree trunks connected to form caissons, which were subsequently filled with irregular rocks. 

The construction was first researched during the 2012 and 2013 campaigns when a stretch that runs 

perpendicular to the shore was excavated. In the year 2016 the goal was to uncover the rest 

of the construction, the part that runs parallel to the shore. The main curiosity was the discovery 

of the third sewn boat (Caska 4), connected to the construction in the eastern part, the excavation 

of which was left for the subsequent year (Radić Rossi and Batur 2016a: 7–11). 

 

Islet of Supetar, Cavtat 

In June the AdriaS team moved to the south of Croatia for the 2nd Course Ars Nautica 

Workshop that was held in Dubrovnik. The main focus of the workshop was the dolia site 

next to the Islet of Supetar in front of the town of Cavtat. Along the lectures on the subject, 

the survey of the 1st/2nd century A.D. dolia site was conducted (Radić Rossi 2016d).  

The site is situated ca. 200 m south-west from the Islet of Supetar. It was first evidenced 

in 1996, when it was documented and probed in search of the remains of a ship construction, 

which have not been found. It has been determined that there were at least eight completely 

preserved dolia at the site (Radić Rossi 2016a: 4). 

The 2016 survey had a goal of comparing the position of dolia on the sea floor to the sketch 

done in 2008. The site was documented using photogrammetry, and the final model has 

confirmed that some of the dolia were actually in a different position than those shown 

in the initially published drawings (Radić Rossi 2016a: 3–6, 13–15). 
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Island of Žirje 

At the end of June and the beginning of July the survey of a newly discovered site 

at the Island of Žirje in the region of Central Dalmatia began. The site was preliminarily dated 

to the 4th century B.C. The cargo of a small merchantman is composed of the amphorae 

of the Corinth B type and other pottery (fig. 4). The main educational importance of the site 

consists on the fact that it lies at a relatively accessible depth (19–39 m), and is completely 

intact (Radić Rossi 2016b: 4). 

The finds are scattered on the surface of about 60 m×10 m. The shipwreck is situated 

in an interesting marine area, on the rocky steps of the seabed, surrounded by Posidonia 

Adriatica meadows. The main concentration of artefacts lies at a depth of 24 m (fig. 4), while 

some smaller groups of amphorae came to rest somewhat deeper (Radić Rossi 2016b: 4, 10). 

Some of the more interesting finds are the two lásana used as stands for holding bigger bowls 

above the fire (Grisonic and Radić Rossi 2017: 132–134). 

In 2016, the sketch and the orthophoto of the site were made, and all of the finds were 

marked. Some of the more interesting ceramic objects were raised to preserve them from 

possible looting (Radić Rossi 2016b: 3–4, 13–14).  

 

Gnalić Islet 

The entire August and September were dedicated to the excavation of the post-mediaeval 

shipwreck at the Islet of Gnalić, near the town of Biograd na Moru. The shipwreck is known 

in the sources from Venetian archives as Gagliana grossa, meaning that it belonged to the family 

of Gagliano. Amongst other things, it carried glass for the reconstruction of the old palace (harem) 

of Sultan Murad III. The captain of the ship was Alvise Finardi, who had already experienced two 

shipwrecks in his sailing career. His third shipwreck happened next to the Islet of Gnalić, 

in the late autumn of 1583 (Radić Rossi et al. 2013: 79–80, 84–86). 

The first research of the ship was undertaken in the year 1967, under the leadership 

of the conservator Ksenija Radulić; it was one of the first efforts of exploration of Croatian 

underwater heritage. The site was researched in small campaigns until the year 1972, when 

it was concluded that its excavation and preservation surpasses the means then available 

(Radić Rossi et al. 2013: 67–74). The first steps towards the renewed research began in 2011, 

and the first trial excavation was conducted in 2012. The project The Shipwreck of Gnalić – 

Mirror of Renaissance World has started, and it continues until this day (Radić Rossi et al. 2013: 88–95). 
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During the previous research, the ship was interpreted as a large merchant galley, but renewed 

study has proven that it was a round merchantman, which sank on its starboard: the fact that 

made that part of the ship preserved in the sand. Apart from the ship itself, the equipment 

and artillery were also found. The remains of the first mentioned consist of two large iron 

anchors and a nautical divider. As far as the artillery is concerned, bronze guns were found, 

together with stone cannonballs. Five of the guns were muzzle-loaded, and four where 

breech-loaded. Two of the muzzle-loaded guns initially helped in dating the shipwreck, 

as they display the year 1582, and the initials of the founder Zuane Alberghetti [Z A] 

(Radić Rossi et al. 2013: 232–243). 

Out of the objects that belonged to the ship cargo the most precious ones were found 

in an ironclad chest. They consist of 54 m of silk damask, all in a single piece, three white 

linen shirts, and eight black woollen caps. The most numerous are the objects made of glass, 

ca. 10,000 altogether. The most prevalent are the round window panes, mirrors, drinking 

glasses, goblets, vials, and bowls. It is thought that they were made in Murano, Venice. 

An amazing find were eight boxes that contained some 96 spectacles. Parts of the chandeliers 

were also packed in wooden boxes, and they form up to eight chandeliers and 60 sconces. 

They were probably manufactured in Northern Europe. Ceramic finds are not as common 

as the glass ones, and they mostly consist of majolica and engraved pottery, together with 

coarse kitchenware. A lot of semi-products made of brass and tin were also transported (Radić 

Rossi et al. 2013: 232–243), along with the cargo of barrels with raw materials, primarily 

the iron oxide, lead white, and arsenic trisulphide, which were mainly used for painting 

(Batur 2015: 31–74).  

In 2016 (fig. 5), the excavation concentrated on uncovering the parts of the ship construction: 

the area of the keel, the midship section under the ballast stones, and the southern part of the ship, 

suspected to be the remains of the first deck. As a part of the Breaking the Surface workshop, held 

in Biograd, the orthophoto of the site was made using the AUV.5 Among the most interesting 

finds are the remains of the bilge pump (Radić Rossi and Batur 2016b: 3–10). 

 

                                                
5 Autonomous Underwater Vehicle. 



 223 

Bay of Suđurađ, Island of Šipan 

The last but not least excavation of the year began in October. It was the one 

of the shipwrecks that sank in 1576 near the rock of Mali Školj in the Bay of Suđurađ, 

the Island of Šipan, Southern Dalmatia (Radić Rossi 2015a: 3).  

The first research of the shipwreck site was conducted in 1972 by the team of archaeologists 

and art historians lead by Anica Kisić. The investigations brought to light the elements of ship 

construction, the 16th-century ceramics, iron and bronze artillery, and pieces of ship’s nautical 

equipment (Kisić 1979: 73–76).  

The emphasis of the renewed research, which began in 2014, is on the ship construction 

(Radić Rossi 2015a: 4). As for now, the pieces of the supposed bow of the ship were 

discovered (fig. 6); its study is still in progress (Casaban 2015). The curiosity of this 

construction is the fact that the large parts of the ship were covered by sheets of lead with 

the size, until now, unparalleled in the world (Festini 2017: 76). 

Apart from the ship itself, most of the other finds belong to its equipment and artillery. 

Two anchors can still be found on the ship’s bottom, and the remains of two nautical dividers 

of the older 16th-century type were found in the 1970s. Parts of the ship’s pulley and pulley 

blocks were also raised, together with one depth gauge made of a piece of lead with 

a perforation in the bottom. Three guns from the ship belonged to the older wrought iron type 

and one bronze gun of the pedriera type carried a crest of a merchant family Primoević from 

Dubrovnik (Kisić 1979: 76–77, 81–83).  

Out of other discovered objects, the most prevalent category is ceramics, where majolica, 

engraved ware, and common coarse kitchenware can be found. The so-called ‘Hanseatic 

jugs’, made of cast tin, are also valuable finds. Remains of the scale, funnel, and albarello jar 

imply that some pharmacy equipment could have been carried on board, seeing that no visible 

cargo was found. A merchant seal with letters ‘G’, ‘K’, and ‘V’ implies that some cargo 

might have been present, and that it belonged to a Slavic or Germanic person, as the letter ‘K’ 

is not so common in other countries. Eight coins of Isabella I of Castille and Ferdinand II 

of Aragon, together with the ones of Philip II of Spain served as a terminus post quem 

for the ship sinking (Kisić 1979: 92–95; Batur and Radić Rossi 2016: 17). 

The archival research (Vekarić 1987: 65–66) determined that the ship sank in the year 1576. 

Its name was St. Hyeronimo and it belonged to the rich merchant Jerolim Benedikt Primoević, 

from the Republic of Dubrovnik. That fact contributes to the importance of the site, 
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as it is the only ship that is known from the Croatian waters that belonged to the merchant 

fleet of the glorious Republic (Kisić 1979: 73–78, 94–95).  

During the 2016 excavation campaign the supposed bow of the ship was excavated, 

and the concretions spread around the site in the surface layer were marked and recorded 

(Batur and Radić Rossi 2016: 4–5). 

 

ANNONA – First Student Conference on Underwater Archaeology, Zadar 

The active engagement of students in the projects produced a number of workshops, exhibitions, 

and a student conference. The first conference named ANNONA took place 

in November 2015, and the second was organized two years later. It was born from the idea 

to gather international students in the city of Zadar, which throughout the years became 

the centre of Croatian underwater archaeology. The support to this conference has been given 

by some of the most renowned scientists with the long-term experience in maritime 

archaeological research, including Dr Irena Radić Rossi (University of Zadar), Dr Giulia Boetto 

(CNRS – University Aix-Marseille), and Dr Jens Auer (University of Southern Denmark). 

The wide list of topics was discussed, from maritime trading in the historical periods, 

to the harbour installations. The proceedings from the first conference will be published soon. 

 

Conclusion 

The Archaeology of Adriatic Shipbuilding and Seafaring (AdriaS) Project consists of various 

activities connected to the technological development of the ships in the Eastern Adriatic, 

from prehistory to the post-Mediaeval Age. Its international, interdisciplinary structure allows 

Croatian and foreign students to participate actively in various project activities, improving 

their knowledge and skills (Radić Rossi 2016e). 

The fieldwork yielded a lot of interesting material, which partly became topic of the students’ 

undergraduate and master theses. All the experience gathered through the participation 

in the project stimulates the involved young people to organize with enthusiasm the events 

like the ANNONA. The presentation of the AdriaS Project at the Warsaw Seminar was 

targeted to the international student community, interested in underwater archaeology, 

and already resulted in some newly established contacts and collaboration. 



 225 

Written Sources: 

Historia Naturalis, Pliny the Elder (Gaius Plinius Secundus), after: 

1855 Natural History, H.T. Riley (trad.), London 

 
Literature: 

Batur K. 

2015 Sirovine za proizvodnju boja iz tereta novovjekovnog broda potonulog kod otočića Gnalića, 
unpublished M.A. thesis, University of Zadar, Zadar 

 

Batur K., Radić Rossi I. 
2016 Podmorsko istraživanje brodoloma u uvali Suđurađ na Šipanu, stručno izvješće za 2016. godinu, 
Arhiva Konzervatorskog odjela u Dubrovniku (Conservation Department of Dubrovnik Archives), 
Dubrovnik 
 

Boetto G., Radić Rossi I. 

2015 Ancient Ships from Cissa (Island of Pag, Croatia) in Their Cultural and Historical Context, 
(in:) J. Litwin (ed.) Baltic and Beyond: Change and Continuity in Shipbuilding. Proceedings 
of the Fourteenth International Symposium on Boat and Ship Archaeology in Gdańsk 2015, Gdańsk 2017, 32 

 

Casaban J.L. 

2015 San Girolamo Report 2015, unpublished 

 

Čelhar M. 

2008 The Underwater Interdisciplinary Project in Caska Bay, Pag Island, (in:) I. Radić Rossi, 
A. Gaspari, A. Pydyn (eds), Proceedings of the 13th Annual Meeting of the European Association 
of Archaeologists, Session: Underwater Archaeology, Zadar 2007, 176–186 

 

Festini T. 

2017 Upotreba olova za zaštitu brodskog trupa na primjeru broda Sv. Jerolim (16. st.), unpublished 
M.A. thesis, University of Zadar, Zadar 

 

Grisonic M., Radić Rossi I. 

2017 Two lásana from the 4th Century BC Shipwreck at the Island of Žirje, Croatia, “Skyllis” 16/2, 132–135 

 

Kisić A.  
1979 Ostaci potonuloga dubrovačkog broda iz XVI. stoljeća kraj otoka Šipana, “Anali Zavoda 
za povijesne znanosti Istraživačkog centra Jugoslavenske akademije znanosti i umjetnosti 
u Dubrovniku” 17, 73–79 
 

Kurilić A.  

2007 Caska – nekropola, "Hrvatski arheološki godišnjak“, 4/2007, 371–373 



 226 

Radić Rossi I. 
2015a Podmorsko istraživanje broda Sv. Jeronim, potonulog u uvali Suđurađ na Šipanu 1576., 
stručno izviješće za 2015. godinu, Arhiva Konzervatorskog odjela u Dubrovniku (Conservation 
Department of Dubrovnik Archives), Dubrovnik  
2015b Summary, (online, accessed: 23/11/17) http://www.adriasproject.org/en/project/summary0  

2015c  AdriaS Homepage, (online, accessed: 26/11/2017) http://www.adriasproject.org/en 

2016a Cavtat – otočić Supetar, podmorsko dokumentiranje brodoloma s teretom dolija, Stručno 
izvješće za 2016, Arhiva Konzervatorskog odjela u Dubrovniku (Conservation Department of 
Dubrovnik Archives), Dubrovnik 

2016b Antički brodolom kod uvale Juro na otoku Žirju, Stručni očevid i dokumentiranje 2016., Arhiva 
Konzervatorskog odjela u Šibeniku (Conservation Department of Šibenik Archives), Šibenik 

2016c Podvodni arheološki pregled u uvali Vlašići na otoku Pagu, izvješće o terenskom pregledu, 
Arhiva Konzervatorskog odjela u Zadru (Conservation Department of Zadar Archives), Zadar 
2016d All Participants, (online, accessed: 23/03/2018) http://www.adriasproject.org/en/project/all-
participants 

2016e News, (online, accessed: 26/11/17) http://www.adriasproject.org/en/news 
 

Radić Rossi I., Batur K. 

2016a Uvala Caska na otoku Pagu, svibanj/lipanj 2016., Stručno izvješće o arheološkom istraživanju 
u podmorju uvale, Arhiva Konzervatorskog ureda u Gospiću (Conservation Department of Gospić 
Archives), Gospić 

2016b Brodolom kod otočića Gnalića, 1. kolovoza - 8. listopada 2016., Prethodno izvješće 
o podmorskom istraživanju, Arhiva Konzervatorskog odjela u Zadru (Conservation Department of 
Zadar Archives), Zadar  

 
Radić Rossi I., Boetto G. 

2011 Šivani brod u uvali Caska na Pagu - istraživačka kampanja 2010., “Histria Antiqua“ 20/2011, 
505–513 

 

Radić Rossi I., Bondioli M., Nicolardi M., Brusić Z., Čoralić L., Vieira de Castro F. 

2013 Brodolom kod Gnalića – ogledalo renesansne Europe / The Shipwreck of Gnalić – Mirror 
of Renaissance Europe, (in:) A. Filep, E. Jurdana, A. Pandžić, (eds), Gnalić: Blago potonulog broda 
iz 16. stoljeća / Gnalić: Treasure of a 16th Century Sunken Ship, Zagreb 

 

Vekarić S. 
1987 Dva primjera spašavanja broda u XVII i XVIII stoljeću u Dubrovniku, “Adrias: zbornik Zavoda 
za znanstveni i umjetnički rad Jugoslavenske akademije znanosti i umjetnosti u Splitu” 1, 65–71 

 
Internet Sources: 

Adrias – official website, http://www.unizd.hr/arheologija/o-odjelu (online, accessed: 
23/03/2018). 



 227 

 

 
 

Fig. 1 – AdriaS project logo (design E. Šilić)  
 

 
 

Fig. 2 – Map of the Croatian underwater sites researched in 2016 in the frame of AdriaS 
project (elaborated by T. Festini, blank map from http://os-veruda-pu.skole.hr/upload/os-

verudapu/images/static3/1094/attachment/8._razred_-_Drustveno-
geografska_obiljezja_Hrvatske_ (slijepa_karta).jpg)  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 3 – L-shaped caissons from Caska (photo: E. Šilić)  



 
 

Fig. 4 – The Greek cargo site at the Island of Žirje (photo: D. Frka) 
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Fig. 5 – The Gnalić site in 2016 (elaborated by K. Yamafune)  
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Fig. 6 – Excavation at the Suđurađ site in 2015 (photo: B. Lukičević
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Stavanger Maritime Museum and its Archaeological Unit in 2016* 

Edgar Wróblewski1  

 

Abstract: 

The article presents the archaeological unit of the Stavanger Maritime Museum, which, after 

a few years of lesser activity, has resumed its work of protecting the underwater cultural heritage 

in the county of Rogaland in Norway. Stavanger Maritime Museum and its Archaeological Unit 

in 2016 shows the changes introduced in the middle of 2015 and the results of the year thereafter. 

The article gives information about: the museum’s history and location, including the area 

of responsibility, logistical background, duties, methodology, and outlook for the future.  
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Introduction 

The Stavanger Maritime Museum is one of just a few museums in Scandinavia with 

the responsibility for protection of underwater cultural heritage within its area of influence. 

Yet, despite archaeological sites known and debated in the academic world, recent years have 

seen a downfall of research and development-related surveys. The following report will focus 

on presenting the profile of the Stavanger Maritime Museum and its work after changes 

introduced in years 2015 and 2016. 

 

Museum and its Location 

The museum has been established in 1926 as the Stavanger sjøfartsmuseum on the initiative 

of the Association of Stavanger Shipping Companies, Stavanger Seamen Association 

and Stavanger Museum (Austbø 1998: 40). Today it is part of the Stavanger Museum’s 

Department for Shipping and Industry and known as the Stavanger Maritime Museum after 

the name was changed in 2012. It continues researching, promoting and communicating 

the city’s maritime heritage. 

                                                
* The paper was originally presented at the 2nd Warsaw Seminar on Underwater Archaeology. 
1 M.A.; Museum Stavanger – Stavanger Maritime Museum; e-mail: edgar.wroblewski@museumstavanger.no. 
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The earliest maritime archaeological activities started in the 1950s, when the museum worked 

along the newly established dive clubs to research ship finds and other underwater sites. 

But it was first in 1969 when the royal decree gave the museum the responsibility 

for protecting the underwater cultural heritage in Rogaland. In the absence of trained 

professionals, the staff worked with the Norwegian Maritime Museum to educate local divers 

and technicians for future archaeological projects. Among others, these included: excavation 

of an early-modern wreck in Tau (Strand municipality) in 1972; excavation of the Dutch ship 

Stadt Haarlem (sunk in 1677) on Kvitsøy in 1977; survey/excavation of a mediaeval wreck 

in Gloppe Havn/Avaldsnes (Karmøy municipality) first in 1976–1980 and later in 2003; 

survey of ship finds off Flatholmen, Tananger (Sola municipality) in 1980–1982; survey 

of a wreck of a frigate Den Norske Løve (1666) off Eigerøy island (Eigersund municipality) 

in 1981–1982; and survey of the old harbour on the island of Ottøy in Ryfylke (Suldal 

municipality) in 1983 (Austbø 1998: 72).  

The short list above indicates the geographical extent of the museum’s work. Rogaland 

is the 13th biggest county in Norway, and it belongs to the Vestlandet region. It is divided into 

26 municipalities, two of which: Stavanger, the capital of the county, and Sandnes, create 

together the third largest urban area in Norway (fig. 1). The geographical location influences 

the maritime archaeological work. The county has 1553 km of diverse coastline and 2293 

islands. The seascape includes: islands and skerries, beaches (sandy and rocky), fjords, 

and open sea in the southern part of the Norwegian Exclusive Economic Zone. In addition, 

the museum has the responsibility for finds in inland lakes and rivers of Rogaland. In both 

fresh- and seawater environment archaeologists may work on a harbour and urban sites. 

All the above require slightly different approach, methodology, and logistics.   

Comparing to the archaeological administration on land, the Stavanger Maritime Museum 

covers an area disproportionate to its resources. Having had only one maritime archaeologist 

on staff for years resulted in leaving blank spots on the archaeological map of Rogaland (fig. 2). 

 

2015 – Setting a New Course  

The change came in the middle of the year 2015, along with a new director, Bitten Bakke, 

who has decided to rebuild the archaeological unit of the museum and make it handle its main 

obligations – protecting underwater cultural heritage as well as researching and communicating 

maritime archaeology through the museum platform. In August Arild Skjæveland Vivås was 
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headhunted, an archaeologist from the county’s heritage authorities (Rogalands 

Fylkeskommune, Kulturavdelingen), who, with his background knowledge of heritage laws 

and diving experience, has been the core of the museum’s archaeological team. 

The lion’s share of work is focused on dealing with cases regarding commercial development 

on, in, and around the sea (fig. 3). The law obliges an investor to deliver development plans 

to the authorities prior to the beginning of a project. It is up to the staff of the museum 

to evaluate these projects in relation to the threat they impose on the underwater archaeological sites.  

In 2016 archaeologist evaluated a number of cases in following municipalities: Bokn – 

18 cases, Eigersund – nine, Finnøy – 11, Forsand – three, Gjesdal – five, Haugesund – seven, 

Hjelmeland – nine, Hå – seven, Karmøy – 33, Klepp – five, Lund – two, Randaberg – three, 

Rennesøy – 11, Sandnes – 29, Sauda – zero, Sokkel – two, Sokndal – two, Sola – seven, 

Stavanger – 21, Strand – 13, Suldal – 10, Time – one, Tysvær – 19, Utsira – one, Vindafjord – 

11, Årdal – one, offshore – three, and eight cases shared between municipalities (total – 251). 

To place this number in the context, there are ca. 2,000 applications nationally, out of which 

the Norwegian Maritime Museum and the Bergen Maritime Museum deal with ca. 500 cases 

each. This leaves ca. 750 between the Norwegian University of Science and Technology 

in Trondheim and The Arctic University of Norway in Tromsø (fig. 1). 

 

Briefly about the Law 

Norway has a long tradition of researching maritime sites. Excavation of such sites 

as the Gokstad ship in 1880 and the Oseberg ship in 1904 has ignited the public interest 

in ship archaeology (McGrail 2004: 112–117). With consequences still visible today, there 

is no surprise that Norway has a strong heritage law. 

The legal framework for archaeological work is provided by the Lov om kulturminner 

(kulturminneloven) av 9. juni 1978 nr. 50 med endringer, sist ved lover av 17. juni 2005 

nr. 101 (i kraft 1. januar 2010) og av 19. juni 2009 nr. 100 (i kraft 1. juli 2009) (The Cultural 

Heritage Act). 

In particular, the paragraphs 4, 9, and 14 specify museums’ duties. Paragraph 4 – Anmeldelse 

og etterforskning av kulturminnekriminalitet – deals with reporting and investigating 

of heritage-related crime, with point 4.4 specifically regarding ship finds; paragraph 9 – 

Undersøkelsesplikt MV – specifies the duty of investigation of heritage sites; and paragraph 

14 – Skipsfunn – exclusively treats about ship finds and protection of shipwrecks. Most 
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importantly, it specifies that discovery of an over-100-year-old boat, ship’s hull, equipment, 

cargo or anything that has previously been on board or a piece of such, should be reported 

to the police or a local maritime museum. If the owner of such finds cannot be found, 

the objects automatically belong to the state. Similar protection covers over-100-year-old 

objects belonging to the Sami culture (Holme 2001a; Holme 2001b). 

In addition, the year 1537 sets a date for automatically protected monuments. In this case, 

archaeological and cultural heritage does not have to be known to be protected (Holme 2001a: 177). 

 

Methodology and Practice 

Naturally, not every desk-based assessment results in fieldwork. During the evaluation 

process, archaeologists have access to the national database of cultural and archaeological 

sites, Askeladden, as well as to museum’s archives and library. In 2016, the Stavanger 

Maritime Museum conducted 18 planned surveys. Yet the fieldwork also included 

documentation of wrecks washed out on shore and monitoring of archaeological sites (fig. 4). 

Documentation provided by the developer varies in quality. Therefore, work starts with 

checking the study area with sonar (Lowrance HDS9). This allows for identification 

of possible interest points or anomalies and better planning of underwater operations. Surveys 

then consist of systematic visual inspection of the sea bottom with probing for objects covered 

with sediment. Depending on the site characteristics, surveying includes dredging test 

trenches to document stratigraphy of the site.  

Diving is conducted according to the Utførelse av arbeid – Forskrift om utførelse av arbeid, 

bruk av arbeidsutstyr og tilhørende tekniske krav. Fastsatt 6. desember 2011 nr. 1357. Sist 

endret ved forskrift av 21. juni 2016 nr. 761. (Regulations Concerning the Performance 

of Work, use of work equipment and related technical requirements, Adopted 6th of December 

2011 no. 1357. Last Amended by the Regulations of 21st of June 2016 no. 761), issued 

by the Norwegian Labour Inspection Authority. Of the above, the chapter 26 deals with 

“Health and safety during work under water or increased ambient pressure”2. 

The implication of the rules means that survey areas are limited to the depth of 30 m, and the 

work allows only non-decompression dives. The museum uses standard scuba equipment with 

Interspiro’s AGA masks. The divers stay on a tether for safety and communication with the surface.  

                                                
2 Official translation of the Act. 
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Documentation is the archaeologists’ most important task. Besides traditional methods, 

the museum implies also modern techniques, including drone-photography, photogrammetry 

and 3D-modelling. Proper application of these methods allows for clever time management, 

and often for setting underwater sites in their seascape context.  

Although some dredging is often involved, archaeologists are not allowed to excavate during 

surveys. Depending on the results, the Stavanger Maritime Museum can later apply 

to the Heritage Authorities for permissions to excavate a site. Documentation will, in such 

case, be used as an argument. Report writing concludes the documentation process. 

The standard structure includes: introduction, historical background, aim of the project, 

the crew, methodology, description of the sea bottom, finds, conclusion, and summary 

in English. The document is addressed to the developer and therefore it should 

be understandable for those not dealing with archaeology on daily basis. In case 

of an academically interesting discovery, the museum finds time for producing an appropriate article.  

 

The Outlook 

The new archaeological team continues to develop routines and the good practice in dealing 

with cases from developers, fulfilling its obligation for protection of underwater cultural 

heritage. Besides this being museum’s main duty, the staff intends to begin a research project, 

adding to its profile as an academic unit. Two projects are currently under discussion: 

Hafrsfjord 872 (Opedal and Elvestad 2015) and Avaldsnes (Alopaeus and Elvestad 2004). 

Both projects are being built on foundations set by Endre Elvestad. First one, in Hafrsfjord, 

just south of Stavanger, aims to locate the remains of the battlefield from 872 CE and will 

be conducted in cooperation with the Archaeological Museum in Stavanger and Jærmuseet. 

As for the Avaldsnes, the inspection of the site in 2016 showed that the wreck is exposed 

and thus threatened by the shipworm. Protecting the site is the main objective of the project, 

yet the archaeologists wish also to gain more information from the wreck before it will 

be covered with new sediment. The site has a potential to develop into a broader research 

project regarding its harbour context and mediaeval harbours in general, mediaeval shipping 

and ship construction. Preliminarily, such project is already supported by Bohusläns Museum 

in Sweden, University of Gdańsk (Uniwersytet Gdański) in Poland and heritage authorities 

of Mecklenburg-Vorpommern in Germany. The museum remains open for international 

cooperation and hopes to contribute to and share its resources in the further development 

of maritime archaeology and related subjects. 
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The main building of Stavanger Museum is currently under renovation. In a few years’ 

perspective, the maritime museum also hopes to have their building renovated with new 

expositions, which would also present maritime archaeology in Rogaland. For now, the unit 

continues to grow and to work systematically to ensure the protection of underwater cultural 

heritage for future generations.  
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Fig. 1 – Location of Stavanger (red dot) in Rogaland county, Norway, and the division of 
responsibilities for underwater cultural heritage (Stavanger Maritime Museum 2016,  

based on kartverket.no)  
 

 
 

Fig. 2 – Map of the known maritime sites based on databases of underwater cultural heritage 
of Norway, Denmark and Sweden 

(after: K. Løseth, facebook post [online, access: 07.07.2016])  
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Fig. 3 – Maritime archaeologist Arild S. Vivås and the pile of case files elaborated in 2016  
(photo: E. Wróblewski)  

 

 
 

Fig. 4 – Extend of museum’s fieldwork in 2016, including surveys, documentation,  
and evaluation projects (Stavanger Maritime Museum 2016, based on kartverket.no) 
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