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NEWS /

Doris Kurtov dkurtov@icua.hr

Introductory course on the conservation
and restoration of underwater
archaeological finds

ICUA Zadar organized an Introductory Course on
the Conservation and Restoration of Underwater
Archaeological Finds, held from March 10 to 21, 2025.
The program introduced participants to fundamental
methods for handling different types of materials. Over '
the course, they spent several days in specialized -
workshops dedicated to metal, ceramics, and organic

materials. The participants included Vasilija Jovanovi¢ o .
P P ia J » 1. Participants of the Introductory course on the conservation

(Montenegro), Ander Arrese (Spain), and Luise Fusco and restoration of underwater archaeological finds: / Polaznici
(Germany). PocCetnog tecaja konzervacije i restaruracije podvodnih
arheolo$kih nalaza: Luise Fusco, Ander Arrese, Vasilija
Jovanovic¢ (Photo: A. Jozic¢)
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Training in Underwater Archaeology and
Digitalization of Underwater Heritage in Pocetni tecaj konzervacije i restauracije
Montenegro podvodnih arheoloskih nalaza

ICUA Zadar organized a five-day training program Od 10. do 21. ozujka 2025. godine MCPA Zadar proveo
on underwater archaeology and the digitalization je te€aj konzerviranja i restauriranja podvodnih arheoloskih
of underwater cultural heritage, held in Ulcinj, nalaza po pocetnickom programu. Pocetni te€aj je dvotjedni
Montenegro, from April 7 to 11, 2025. Initiated by Mr. teCaj tijekom kojeg se polaznici upoznaju s osnhovnim
Darko Kovacevi¢ and carried out under the auspices of metodama rada na svim materijalima i provode po nekoliko
dana u svakoj od radionica (metal, keramiku, organski
materijal). Polaznici te€aja bili su: Vasilija Jovanovi¢ (Crna

2. Participants and trainers of the Ulcinj training program / Gora), Ander Arrese (épanjolska)iLuise Fusco (Njemacka).

Polaznici i instruktori te¢aja u Ulcinju (Photo: D. Kovacevié)



UNESCO and the UNITWIN Network for Underwater
Archaeology, the program was supported by the
Interreg IPA South Adriatic cross-border cooperation
initiative as part of the broader Wrecks4All 2.0 project.
The training brought together 21 participants from
Montenegro and Albania, offering them the chance
to strengthen their knowledge and practical skills in
underwater archaeology. The curriculum combined
theoretical lectures with hands-on exercises, placing
particular emphasis on the use of digital technologies
for documenting underwater sites.

XXX DEGUWA conference

Wirzburgu in Germany was the venue from May 8
to 13, 2025 for the XXX edition of the international
conference dedicated to underwater archaeology
hosted by DEGUWA (Deutsche Gesellschaft zur
Férderung der Unterwasserarch&ologie e. V.). The
ICUA Zadar representative Roko Suri¢ participated
with a poster.

3. Poster of DEGUWA conference
/ Poster DEGUWA konferencije

(Photo: DEGUWA)
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Tecéaj o podvodnoj arheologiji i digitalizaciji
podvodne bastini u Crnoj Gori

MCPA Zadar odrzao je petodnevni tec¢aj o podvodnoj
arheologiji i digitalizaciji podvodne kulturne bastine u
Ulcinju, Crna Gora od 7. do 11. travnja 2025. godine.
Tecaj je organiziran na inicijativu Darka Kovacevic¢a uz
potporu UNESCO-a i UNITWIN mreze, a sufinanciran
kroz Interreg IPA South Adriatic program kao dio projekta
Wrecks4All 2.0. Sudjelovao je 21 polaznik iz Crne Gore
i Albanije, koji su kroz predavanja i prakti¢cne vjezbe
usavrSavali znanja, s posebnim naglaskom na digitalne
tehnologije u dokumentiranju podvodnih nalazista.

XXX. DEGUWA konferencija

Na 30. medunarodnoj konferenciji ,U Posejdonovom
carstvu®, koju organizira DEGUWA — Njemacko drustvo
za promicanje podvodne arheologije, podvodni arheolog
Roko Suri¢ sudjelovao je s poster-prezentacijom.
Znanstveni skup odrzan je od 8. do 13. travnja 2025.
godine u Wirzburgu, Njemacka.

Radionica o konzervacijskoj
metodi trehaloze

Od 7. do 9. svibnja 2025. godine, MCPA Zadar ugostio je
ugledne strucnjake iz Japana. Kroz predavanja i prakticne
demonstracije podijelili su najnovije pristupe u podvodnoj
arheoloskoj konzervaciji, s naglaskom na metodu
trehaloze. Medu gostima bili su prof. Setsuo Imazu
(Sveuciliste Nara), prof. Kouiji Ito (SveucilisSte za umjetnost
i dizajn Tohoku), izv. prof. Jun Kimura (SveuciliSte Tokai)
i gda. Ikuno Fujii (Sveuciliste Teikyo). PraktiCne radionice

» 4. Japanese expert team with ICUA and guests / Japanski tim
stru€njaka sa djelatnicima MCPA i gostima - Ikuno Fuijii, Setsuo
Imazu, Jun Kimura, Kouiji Ito (Photo: ICUA Zadar/ MCPA Zadar)
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Workshop on Trehalose Conservation
Method and Underwater Cultural Heritage

From May 7 to 9, 2025, ICUA Zadar welcomed
distinguished experts from Japan. Through lectures
and practical demonstrations, they shared the latest
approaches in underwater archaeological conservation,
with a focus on the trehalose method. Guests included
Prof. Setsuo Imazu (Nara University), Prof. Kouji Ito
(Tohoku University of Art and Design), Assoc. Prof. Jun
Kimura (Tokai University), and Mrs. Ikuno Fuijii (Teikyo
University). Hands-on workshops allowed participants to
apply the techniques and deepen their understanding.

UNESCO’s specialized training program

ICUA Zadar Director Mladen PeSi¢ joined UNESCO’s
specialized training program, part of the EU-funded
initiative, “Fighting Against the lllicit Trafficking of Cultural
Property in the West” held in Mostar, May 5 to 9, 2025.
The programme aimed to enhance institutional capacities
for implementation of the Specialized Training Curriculum
for Police Forces in Bosnia and Herzegovina: Combatting
the lllicit Trafficking of Cultural Property Using Technology
and was realized in co-operation with the Agency for
Education and Professional Training (AEPTM), Ministry
of Security of Bosnia and Herzegovina.

Exhibition “Veruda 1597”

The exhibition “Veruda 1597” was inaugurated in Gallery
C8 of the Archaeological Museum of Istria in Pula on
June 27, 2025, and talks about the research of a Venetian
shipwreck from 1597 near Fratarski Otok (Veruda). ICUA
Zadar underwater archaeologists Luka Beki¢, Roko
Suri¢, Maja Kaleb and Sime Vrki¢, also the authors of the

6a. Exhibition “Veruda 1597” / I1zlozba ,,Veruda 1597.” (Photo:
M. Kaleb)

omogucile su sudionicima da primijene tehnike i prodube
svoje razumijevanje.

Fighting

the lllicit
N Trafficing |8
.. of Cultural Property B

» 5. UNESCO’s specialized training program in Mostar /
UNESCO-ov specijaliziran program obuke u Mostaru (Photo:
AEPIM)
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» 6b. Exhibition “Veruda 1597” / I1zloZba ,,Veruda 1597.” (Photo:
V. Falica)

27.6..2025. — 4. 9. 2025.
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exhibition, presented various remains of a Venetian ship
that was looted and sunk by the Uskoks near the island
at the end of the 16th century.

6¢. Exhibition “Veruda 1597” / Izlozba ,,Veruda 1597.” (Photo:
ICUA Zadar / MCPA Zadar)

Statutory Meetings & Scientific Conference,
UNESCO Headquarters, Paris

From June 16 to 20, 2025, UNESCO hosted the 10th
Meeting of States Parties to the 2001 Convention on
the Protection of Underwater Cultural Heritage, the 16th
STAB session, and the UNITWIN Network gathering,
alongside a scientific conference on Underwater Cultural
Heritage and the Challenges of Climate Change. ICUA
Zadar was represented by Mladen PeSi¢ and Doris
Kurtov.

7. Meeting of UNESCO 2021 Convention in Paris / Sastnak
UNESCO-ve 2001. Konvencije u Parizu (Photo: D. Kurtov)
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UNESCO-ov specijaliziran program obuke

Ravnatelj MCPA Zadar sudjelovao je u specijaliziranom
programu obuke u okviru EU projekta,Borba protivilegalne
trgovine kulturnim dobrima na Zapadnom Balkanu“ u
Mostaru od 5. do 9. svibnja 2025. godine. U cilju jac¢anja
institucionalnih kapaciteta, program obuke organizirao je
UNESCO u suradnji s Agencijom za Skolovanje i stru¢no
usavrsavanje (AEPTM) pri Ministarstvu sigurnosti Bosne
i Hercegovine.

Izlozba ,,Veruda 1597.”

IzloZba ,,vVeruda 1597.”
otvorena je u galeriji Galeriji
C8  Arheoloskog  muzeja
Istre u Puli 27. lipnja 2025.
godine, a govori o istrazivanju
mletackog brodoloma iz 1597. g. kod Fratarskog otoka.
MCPA podvodni arheolozi Luka Beki¢, Roko Suri¢, Maja
Kaleb i Sime Vrkié, ujedno i autori izlozbe, predstavili su
raznovrsne ostatke mletackog broda kojeg su krajem 16.
st. kod otoka opljackali i potopili uskoci.

Statutarni sastanci i znanstvena
konferencija, sjediSte UNESCO-a, Pariz
godine UNESCO

-m unesco
je bio domadin

10. sastanka drzava stranaka Konvencije o zastiti
podvodne kulturne bastine iz 2001. godine, 16. sjednice
Znanstveno-tehni¢kog savjetodavnog tijela (STAB) i
mreze UNITWIN, uz znanstvenu konferenciju o podvodnoj

kulturnoj bastini i izazovima klimatskih promjena. MCPA
Zadar predstavljali su Mladen Pesi¢ i Doris Kurtov.

Od 16. do 20.
lipnja 2025.

2. Konferencija o o¢uvanju i interpretaciji
pomorske bastine Hrvatske

Na 2. Konferenciji 0 oCuvaniju i interpretaciji pomorske
bastine Hrvatske, odrzanoj 26. i 27. rujna 2025. godine
u Betini, MCPA Zadar sudjelovao je s dva izlaganja:
Edukativno prezentacijski centar za podvodnu arheologiju
u Zadru (Nika Cohen) i Condura Croatica — povijest
istraZivanja, znacaj i konzervatorsko-restauratorski
radovi (Anita Jeli¢ i Vladimir Kusik, Arheoloski muzej
Zadar — Muzej ninskih starina). Konferencija je povodom
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2" Conference on the Preservation and
Interpretation of Croatia’s Maritime Heritage

On 26 and 27 September 2025, the town of Betina hosted
the 2 Conference on the Preservation and Interpretation
of Croatia’s Maritime Heritage, organized on the
occasion of the tenth anniversary of the Betina Wooden
Shipbuilding Museum. ICUA Zadar contributed with two
presentations: Education and Presentation Centre for
Underwater Archaeology in Zadar (Nika Cohen) and
Condura Croatica — History of Research, Significance
and Conservation and Restoration Works (Anita Jeli¢
and Vladimir Kusik, Archaeological Museum Zadar —
Museum of Nin Antiquities).The conference gathered
experts and enthusiasts from across Croatia and, through
seven sessions, showcased projects and experiences
dedicated to the preservation of maritime heritage.

15" Meeting of the Section of Conservators-
Restorers of the Croatian Museum Society

On 16 and 17 October 2025, the city of Pazin hosted the
15" Meeting of the Section of Conservators-Restorers of
the Croatian Museum Society. The event was organized
by the State Archives in Pazin, the Ethnographic Museum
of Istria, and the Pazin Town Museum. ICUA Zadar
was represented by conservator-restorers Anita Jelic,
Antonija Jozi¢, Martina Curkovié Madiraca, and Gabriela
Vrdoljak Jakari¢ (ICUA Zadar trainee), who presented
their latest projects in four posters. Notably, Martina
Curkovié Madiraca received first prize for the best poster,
highlighting the excellence of ICUA Zadar’s contributions.

10. Participants of the 24" International Underwater Days in
Kemer / Sudionici 24. medunarodnih podvodnih dana u Kemeru
(Photo: TIKA, Turkey)

desete obljetnice Muzeja betinske drvene brodogradnje
okupila struénjake i entuzijaste iz cijele Hrvatske te kroz
sedam sesija predstavila projekte i iskustva vezana uz
ocuvanje maritimne bastine.

» 8. Nika Cohen at the 2" Conference on Croatia’s Maritime
Heritage / Nika Cohen na 2. konferenciji o pomorskoj bastini
Hrvatske (Photo: A. Jeli¢)

15. susret Sekcije konzervatora-
restauratora Hrvatskog muzejskog drustva

Hrvatsko muzejsko drustvo organiziralo je 15. izdanje
susreta Sekcije konzervatora-restauratora, odrzane 16.
i 17. listopada 2025. godine u Pazinu. Domadini su bili
Drzavni arhiv u Pazinu, Etnografski muzej Istre i Muzej
grada Pazina. Konzervatorice MCPA Zadar — Antonija

» 9. 15th Meeting participants in Pazin / Sudionici 15. izdanja
Susreta u Pazinu (Photo: N. Peko)




24" International Underwater Days in Kemer

Mladen Pesic¢, Director of ICUA Zadar, took part in the 24"
International Underwater Days held in Kemer, Turkey,
from May 15 to 18, 2025. During the event, he presented
the Croatian System for the protection and management
of underwater cultural heritage, recognized in 2023 by
UNESCO as an example of best practice in underwater
cultural heritage.

ICOM-CC WOAM in Sweden

Senior Conservator-Restorator Anita Jeli¢ participated in
the 16" Conference of the Working Group on Underwater
Organic Archaeological Materials of the International
Council of Museums (ICOM-CC WOAM) in Gothenburg
(Sweden) from September 15 to 19, 2025. In a poster
presentation entitled “Conservation of Two Wooden
Beams from a Post-Medieval Shipwreck”, she presented
the results of conservation and restoration work on
wooden beams from a 16™-century shipwreck.

UNESCO MONDIACULT 2025

From September 29 to October 1, 2025 UNESCO
convened the World Conference on Cultural Policies
and Sustainable Development — MONDIACULT 2025 at
the Barcelona International Convention Centre (Spain).
The Director of ICUA Zadar, Mladen Pesi¢, attended this
landmark gathering, which served as a global platform
to promote cultural rights, foster international cooperation
and solidarity, and advance inclusive, locally grounded
development through culture.
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12. UNESCO MONDIACULT 2025 delegates in Barcelona /

Sudionici UNESCO MONDIACULT 2025. u Barceloni (Photo:
UNESCO / UNESCO)

Jozié, Anita Jeli¢, Martina Curkovié Madiraca i Gabriela
Vrdoljak Jakari¢ (pripravnica) — predstavile su aktualne
projekte Centra kroz Cetiri postera, a poster Martine
Curkovi¢é Madiraca nagraden je prvom nagradom,
potvrdujuci kvalitetu doprinosa MCPA Zadar.

24. medunarodni podvodni dani u Kemeru

Ravnatelj MCPA Zadar sudjelovao je od 15. do 18. svibnja
2025. godine na 24. Medunarodnim podvodnim danima
u Kemeru (Turska), gdje je predstavio hrvatski Sustav
zastite i upravljanja podvodnom kulturnom bastinom
prihvaéen 2023. godine kao primjer UNESCO-ve najbolje
prakse u podvodnoj kulturnoj bastini.

ICOM-CC WOAM u Svedskoj

VisSa konzervatorica-restauratorica Anita Jeli¢ sudjelovala
je od 15. do 19. rujna 2025. godine na 16. konferenciji
Radne skupine za podvodne organske arheoloSke
materijale Medunarodnog vijeca za muzeje (ICOM-CC
WOAM) u Géteborg-u (Svedska). Posterskim izlaganjem
pod naslovom Conservation of Two Wooden Beams
from a Post-Medieval Shipwreck predstavila je rezultate
konzervatorsko-restauratorskih radova na drvenim
gredama iz olupine broda iz 16. stoljeca.

» 11. Anita Jeli¢ at the 16" ICOM-CC WOAM conference in

§weden / Anita Jeli¢ na 16. konferenciji COM-CC WOAM u
Svedskoj (Photo: ICUA Zadar / MCPA Zadar)

UNESCO MONDIACULT 2025

UNESCO je organizirano Svjetsku konferenciju o
kulturnim politikama i odrzivom razvoju — MONDIACULT
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13a. Scientific Conference “Maritime Renaissance” in Zadar
/ Znanstvena konferencija ,,Plovidbena renesansa” u Zadru
(Photo: G. Vrdoljak Jakaric)

Maritime?T
Renaissance
;'{:-SE h-IEdieval Adriatic/Trade Routes

and their Mediterranéan and
Atlantic links

13b. Scientific Conference “Maritime Renaissance” in Zadar
/ Znanstvena konferencija ,,Plovidbena renesansa” u Zadru
(Photo: A. Brezanski)

2025 u Medunarodnom kongresnom centru u Barceloni
u Spanjolskoj od 29. rujna do 1. listopada 2025. godine.
Ravnatelj MCPA Zadar, Mladen PeSi¢, prisustvovao je
ovom znacajnom skupu, koji je posluzio kao globalna
platforma za promicanje kulturnin prava, poticanje
medunarodne suradnje i solidarnosti te unapredenje
uklju€ivog, lokalno utemeljenog razvoja kroz kulturu.

Znanstvena konferencija
Plovidbena renesansa

Znanstvena konferencija Plovidbena renesansa -—
Trgovacki putevi na Jadranu u novom vijeku i poveznice sa
Sredozemljem i Atlantikom, odrzana 11. i 12. studenoga
2025. godine u Edukacijsko-prezentacijskom centru za
podvodnu arheologiju sv. Nikole, okupila je 19 domacih i
stranih stru¢njaka koji su predstavili najnovija istrazivanja
podvodnih arheoloSkih nalaza te raspravljali o razvoju
pomorske trgovine od 15. do 18. stoljeéa. Posebna je
pozornost bila usmjerena na medunarodne trgovacke
i pomorske veze Jadrana s Mediteranom, Sjevernim
morem, Baltikom i Atlantikom. Skup, otvoren za javnost,
organiziran je u partnerstvu s Hrvatskim restauratorskim
zavodom uz potporu Srednjoeuropske inicijative i lokalne
zajednice, a zavrsit ¢e objavljivanjem Zbornika radova.

8. konferencija o muzejskim knjiznicama
u Cartagena

Knjizniar Luka Bratovi¢ sudjelovao je on-line na 8.
konferenciji o muzejskim knjiznicama u Cartageni
(Spanjolska) dana 20. studenoga 2025. godine, gdje
je izlaganjem Cultural Heritage and Libraries: Insights



Scientific Conference Maritime Renaissance

The scientific conference Maritime Renaissance — Post
Medieval Adriatic Trade Routes and their Mediterranean
and Atlantic links held from November 11 to 12, 2025 at
the Educational and Presentation Centre for Underwater
Archaeology of St. Nicholas, brought together 19 domestic
and foreign experts who presented the latest research
on underwater archaeological finds and discussed the
development of maritime trade from the 15" to the 18"
centuries. Special attention was paid to the international
trade and maritime connections of the Adriatic with the
Mediterranean, the North Sea, the Baltic and the Atlantic.
The conference, open to the public, was organized in
partnership with the Croatian Conservation Institute with
the support of the Central European Initiative and the
local community, and will end with the publication of the
Proceedings.

8t Conference on Museum
Libraries in Cartagena

On November 20, 2025, librarian Luka Bratovi¢
participated online at the 8" Conference on Museum

15. Official poster of the XXVI SOMA Symposium in Cartagena
/ Sluzbeni poster XXVI. SOMA kongresa u Cartageni (Photo:
ARQVA, Spain / ARQUA, Spanjolska)

XXVI SYMPOSIUM ON
MEDITERRANEAN
ARCHAEOLOGY

Archaeolagy and Cultural Heritage in the
Mediterranean: challanges and assessments of
managemeant

Navember, 27 -29th 2025

Mational Museurmn of Undernvaber
Archaetlogy ARDVA [Cartagena, Spaind

v L
T Dfileha D EATRA
-,

from the Specialized Underwater Archaeology Library in
Zadar, Croatia predstavio rad Specijalizirane knjiznice za
podvodnu arheologiju u Zadru.

26. XXVI. SOMA kongres

Nacionalni muzej podvodne arheologije (ARQVA) u
Cartageni bio je domacin XXVI. kongresa o mediteranskoj
arheologiji (SOMA 2025), odrzanog od 27. do 29.
studenoga 2025. godine. Trodnevni skup, posvecen temi
LArheologija i kulturna bastina na Mediteranu: izazovi i
procjene upravljanja“, ponovno je nakon proSlogodiSnjeg
izdanja u Zadru okupio brojne istrazivace i struénjake iz
mediteranske regije radi razmjene znanja te promicanja
i zastite bogate kulturne bastine. Na skupu je ravnatelj
Mladen PeSi¢ predstavio novoobjavljeni ,Zbornik
radova SOMA 2024“ koji je iziSao u izdanju Access
Archaeopressa.

/111 Jornadas de Bibliotecas de Muse
l-'Tuno Macional de Arqueoclogia Subacudtica

» 14. The official poster of the 8" Conference on Museum Libraries

in Cartagena / Sluzbeni poster 8. konferencije o muzejskim
knjiznicama u Cartageni

19. dani specijalnih i visokoSkolskih
knjiznica u Lovranu

Knjiznicéar MCPA Zadar Luka Bratovi¢ sudjelovao je na
konferenciji 19. dani specijalnih i visokoskolskih knjiZnica
u Lovranu od 1. do 3. prosinca 2025. godine, gdje je
predstavio postersko izlaganje Harald von Petrikovits:
posebna zbirka u fondu knjiznice MCPA Zadar. Skup s
temom Sinergija i rast: knjiznice — jednake, a razlicite
okupio je knjizni¢are iz cijele Hrvatske, uz brojna izlaganja
i e-postere. Konferenciju su organizirali HKD i partnerske
knjiznice iz Zagreba i Rijeke.

Dani hrvatskih muzeja

Na manifestaciji Dani hrvatskih muzeja, odrzanoj 3.
prosinca 2025. godine u Hrvatskom prirodoslovhom
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Libraries in Cartagena (Spain), where he presented the
work of the Specialized Underwater Archaeology Library in
Zadar, Croatia with a presentation titled Cultural Heritage
and Libraries: Insights from the Specialized Underwater
Archaeology Library in Zadar, Croatia.

XXVI SOMA Symposium

National Museum of Underwater Archaeology (ARQVA) in
Cartagena hosted the XXVI Symposium on Mediterranean
Archaeology (SOMA 2025) from November 27 to
29, 2025. This three-day event explored the theme:
“Archaeology and Cultural Heritage in the Mediterranean:
challenges and assessments of management.” Following
last year's edition in Zadar, SOMA 2025 once again
brings together researchers and professionals from
across the Mediterranean to share knowledge, protect,
and promote rich cultural heritage. Director Mladen Pesi¢
participated in SOMA 2025 where he presented the newly
published “SOMA 2024 Proceedings,” released by Access
Archaeopress.

19 Special and Academic Libraries
Days conference in Lovran

ICUA librarian Luka Bratovi¢ took partin the 19" Special and
Academic Libraries Days conference, held in Lovran from
1 to 3 December 2025, where he presented a poster titled
The Legacy of Harald von Petrikovits: A Special Collection
in the Library of the International Centre for Underwater
Archaeology in Zadar. The event, themed Synergy and
Growth: Libraries — Equal, Yet Different, brought together
librarians from across Croatia and featured numerous
presentations and e-posters. It was organized by the
Croatian Library Association in cooperation with partner
libraries from Zagreb and Rijeka.

Croatian Museum Days

At the Croatian Museum Days organized on December 3,
2025, at the Croatian Museum of Natural History in Zagreb,
ICUA Zadar presented two projects: In-situ Protection of
the Stuka Wreck (Roko Suri¢) and Widespread School
(Maja Kaleb). Both were shortlisted for the ICOM Croatia
awards, with Widespread School: Innovating Teaching
Approaches Outside the Classroom receiving a Special
prize for Cross-Sectoral Cooperation. Funded through
Erasmus+, the project promotes innovative out-of-
classroom teaching methods. In April 2025, ICUA Zadar
held four field workshops led by Maja Kaleb.

» 16. Luka Bratovi¢ at the 19" conference in Lovran / Luka
Bratovi¢ na 19. konferenciji u Lovranu (Photo: ICUA Zadar /
MCPA Zadar)

muzeju u Zagrebu, MCPA Zadar predstavio je projekte
In-situ zastita olupine Stuke (Roko Surié) i Widespread
School (Maja Kaleb). Oba su projekta bili u uzem izboru
za nagrade ICOM Hrvatska, a projekt Widespread School:
Innovating Teaching Approaches Outside the Classroom
0sVvojio je Posebno priznanje za medusektorsku suradnju.
Projekt, financiran kroz Erasmus+, razvija inovativne
metode ucenja izvan ucionice. U travnju 2025. godine
MCPA Zadar organizirao je Cetiri radionice terenske
nastave pod vodstvom Maje Kaleb.

Sufinencira

Widespread
apry Europska enija

. 4 Cehool

» 17. Maja Kaleb at the Croatian Museum Days manifestation
in 2025 / Maja kaleb na Danima hrvatskih muzeja u 2025. g.
(Photo: ICUA Zadar / MCPA Zadar)




WHITHER GOES
THOU, SHIP?

////////////////////////////////////

Mladen PesSi¢ mpesic@icua.hr

Our work at the antique period shipwreck site in SukoSan
last year wound up the investigation of the surviving
structure. Our plan this year envisaged uncovering the
entirety of the structure and documenting it afresh and
in full. The complete uncovering of the structure was
necessary as it allowed for comparative analysis of
numerous details; excavation work in previous seasonal
campaigns had been performed in segments, uncovering
only parts of the wreck. Photographic documentation
and merging photographic mosaics from multiple
campaigns did provide an overall picture of the ship’s
appearance, but the many details that required additional
documentation informed our decision to undertake a
complete excavation to develop an improved and integral
view of all elements. The obtained data will be use in
coming years to develop a model and a reconstruction
of this important and fascinating antique period ship. As
in previous seasons the investigation saw field director
Mladen PeSi¢ PhD head an ICUA team of Luka Bekié¢
PhD, Roko Surié, Maja Kaleb, and Sime Vrki¢ PhD. They
were joined by long-time associates Roman Scholz, an
underwater archaeologist with Germany’s Max Planck

et
1. Cleaning of the ship construction from the sand / Ciéenje
brodske konstrukcije od pijeska (Photo: R. Scholz)
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» 2. Entering the sea / Ulazak u more (Photo: M. Popek)

Nakon Sto je proSle godine istrazen i posljednji dio
brodske konstrukcije antickog brodoloma u SukoSanu,
ove godine je odlu¢eno da se cjelokupna konstrukcija
otvori u cijelosti te da se jo§ jednom kompletno
dokumentira. Cjelovito otvaranje brodske konstrukcije
bilo je neophodno radi brojnih detalja koji su se trebali
usporediti buduc¢i da je samo iskopavanje brodske
konstrukcije tijekom proslih godina radeno segmentirano
otkrivanjem tek pojedinih dijelova broda. lako je
fotodokumentacija i spajanje fotomozaika iz razliitih
kampanja omogucila da dobijemo cjelovitu sliku izgleda
broda, odlu€eno je da se radi raznih detalja koje je trebalo
dodatno dokumentirati cjelovitim otvaranjem dobije bolji
uvid u sve elemente broda. Svi podatci sljedec¢ih ée nam
godina sluZiti za izradu modela i rekonstrukcije ovog
vaznog i zanimljivog anti¢kog brodoloma. Kao i svih ovih
godina, istrazivanje je provodeno pod voditeljstvom dr.
sc. Mladena PeSic¢a, uz cijeli MCPA tim kojeg ¢ine doc.
dr. sc. Luka Beki¢, Roko Surié, Maja Kaleb i dr. sc. Sime
te naSih dugogodisSnjih suradnika - podvodnog arheologa
Romana Scholza iz njemackog instituta Max Planck
i dr. sc. Mateusza Popeka sa SveudiliSta u Torunu iz
Poljske, ovaj put potpomognutog studentima Martom
Piotrowskom i Mikolajem Tanskim s istog sveucilista. Ove
nam se godine pridruzio Anton Divi€ iz obrta NavArchos
iz Hrvatske te arheologinja Kato Nees iz Belgije i Alba
Ferreira Dominguez iz francuske tvrtke Ipso Facto.
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3. Fine cleaning of the elements / Detaljno CiS¢enje elemenata
(Photo: M. Popek)

Institute, and Mateusz Popek PhD of Poland’s Torun
University, this time ably assisted by Torun University
students Marta Piotrowska i Mikolaj Tanski. We were
also joined by Anton Divi¢ of Croatian-based sole trader
NavArchos, archaeologist Kato Nees from Belgium, and
Alba Ferreira Dominguez from the French firm Ipso Facto.

The first few days were spent on removing the layer
of stone and sand placed atop the geotextile used to
protect the ship’s structure. We removed the entire layer
covering the interior of the ship before carefully removing
the geotextile, followed by detailed cleaning of the
wooden structure. A low wall was created by arranging

4. Detail of the marks on the ship construction / Detalj oznaka
na brodu (Photo: A. Divic)

Prvih nekoliko radnih dana radilo se na ¢iS¢enju kamena
i pijeska iznad sloja geotekstila koji je prekrivao brodsku
konstrukciju. Skinut je sloj iz cijele unutrasnje strane broda
nakon ¢ega se pristupilo opreznom skidanju geotekstila,
a nakon toga i finom ¢is¢éenju drvene konstrukcije broda.
Radi zastite od unoSenja novog pijeska u procesu ¢iséenja
brodske konstrukcije uzrokovanog morskim gibanjima,
uz rub brodske konstrukcije uokolo je napravljen niZi
zid od slozenog kamenja koje je izvadeno tijekom
¢iSéenja broda. Isto kamenje ¢e u konacnici posluziti za
pricvrsSéivanje geotekstila jednom kada se iskopavanja
zavr$e i njime ¢e se ponovo zastiti brodske konstrukcije.

Po zavrSetku finog €iSéenja krenulo se s oznaCavanjem
unutra$njih elemenata broda - svih dijelova oplate, rebara,
kobilice, proveza i svih drugih drvenih elemenata. Manjim
pribadacama razli€itih boja oznac¢avali su se drveni ¢avli
na oplati i rebrima (bijelom bojom na oplati, Zutom na
rebrima) i metalni ¢avli (zelenom bojom). Plavom zicom
oznacene su granice izmedu dviju platica oplate. Nakon
Sto su svi elementi oznaceni, pristupilo se dokumentaciji
cjelokupne brodske konstrukcije za izradu 3D modela,
geodetskim snimanjima kao i biliezenju pojedinih detalja
brodske konstrukcije koji ¢e biti u narednim godinama
bitni za izradu detaljnih modela i replika.

Na osnovu dobivenih informacija izradeni su i detaljniji
nacrti s elementima broda. Takoder je izraden i zavrsni
ortofoto model brodske konstrukcije s vidljivim detaljima
pojedinih elemenata. Utvrdeni su pojedini elementi



stones removed during the cleaning operation around
the perimeter of the wooden structure to prevent marine
currents from bringing new sand in during the cleaning
process. These stones will be used again to hold the
geotextile in place when the excavation is completed to
again protect the ship’s structure.

Detailed cleaning was followed by marking out the ship’s
internal elements: all part of the planking, the frames, the
keel, the stringers, and all the other wooden elements.
Small pins of various colours were used to mark the
treenails of the planking and frames (white for the
planking, yellow for the frames), and metal nails (green
pins). Blue wire was used to indicate joints where hull
planks met. Once all elements had been marked, we
documented the entirety of the ship’s surviving structure
for the development of a 3D model, performed geodetic
surveying, and recorded the individual details of the ship’s
structure—all of which will be critical in coming years in
producing detailed models and replicas.

The data obtained was used to produce drawings in
greater detail showing elements of the ship. We also
developed a final orthophotographic model of the ship’s
structure showing details of the particular elements. We
identified particular frame elements that will be critical to
a future reconstruction of the ship’s structure. These are
floor timbers (FT) that lie on the keel, the futtocks (FU)

to the north and south side, and the half frames (HF).
This investigation also designated as “E” some of the
ship’s elements that had previously not been marked.
Wood samples were once again taken from all elements
since results obtained from wood analysis of samples

6. Aerial photo of the ship construction / Zra¢ni snimak brodske
konstrukcije (Photo: R. Scholz)
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» 5. Documenting of the ship construction / Dolkumentiranje
brodske konstrukcije (Photo: A. Divic)

rebara koji ée biti znadajni za daljnju rekonstrukciju
brodske konstrukcije. Radi se o rebrima koja leZze na
kobilici (FT) rebrenim nastavcima sa sjeverne i juzne
strane (FU), rebrima koji zapocinju na kobilici (HF).
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7. Elements of the clamp and filister / Elementi bo¢ne proveze i
elementa sa utorom (Photo: M. Popek)

from previous seasons were not consistent with the
particular elements. In all 119 samples have been taken
in the course of the investigative work. Analysis will be
performed of a selection of the samples extracted in this
and previous seasons. The samples will be sent to the
Ipso Facto company in France, whose wood analysis
specialists have participated in the investigative work at
the Barbir site. A number of samples were also taken of
resin from the keel and the wale.

The area of excavation was broadened in the course of
this investigative campaign to an area extending beyond
the ship’s structure in trenches C19 and C20, parts of
which were excavated last year. The scale of the work
required to clean and fully investigate the ship’s structure
has, however, meant that again this year these trenches
were not fully excavated, and work will continue in the
coming year. Notwithstanding these challenges we did
identify a significant number of wooden elements of the
ship’s structure in these trenches, which wound up here
after the ship sank, likely as it broke against the antique
period quay. And while we cannot in this early phase
confidently identify these elements, there are indications
that these may be elements of upper parts of the ship—
very rare finds at underwater sites. Notable are element
E38, with part of a squared hole, and element E25, part
of a frame with an upper bitt, which was extracted from
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Tijekom istrazivanja su oznaceni i neki elementi unutar
broda koji do sada nisu imali oznaku tako da su oni
dobili oznake E. Ponovo su uzeti svi uzorci drva sa svih
elemenata buduci da je proslih godina tijekom analiza
vrste drva doSlo do rezultata koji nisu bili konzistentni za
pojedine elemente. Ukupno je uzeto 119 uzoraka tijekom
istrazivanja, a dio uzoraka koji su ove i prethodnih godina
izvadeni ¢e takoder biti analizirani. Uzorci drva biti ¢e
poslani na analizu u Francusku u tvrtku Ipso Facto koja
ima stru€njake za analizu anti¢kog drva koji su sudjelovali
na istrazivanju na Barbiru. Osim tih uzoraka uzeto je i
nekoliko uzoraka smole s kobilice i bokostitnice.

Tijekom istrazivanja iskop je proSiren i na jednom dijelu
izvan brodske konstrukcije u sondama C19 i C20 koje
su dijelom bile iskopavane prosle godine. Nazalost radi
opsega velikog posla na istrazivanju i ¢is¢enju brodske
konstrukcije one nisu ni ove godine iskopane do kraja
te Ce se iskop nastaviti sljede¢e godine. Ipak je u tim
sondama otkriven ¢itav niz drvenih elemenata brodske
konstrukcije koji su na ovo mjesto zavrsili nakon potonuca
broda uslijed njegovog vjerojatnog razbijanja u anticku
rivu. lako je joS rano da bi se definirali koji su to elementi,
naznake su da se radi o elementima gornjeg dijela broda
koji se iznimno rijetko nalaze na podvodnim nalazistima.
Mozemo izdvoijiti element E38 s dijelom kvadratne rupe ili
E25 koiji je dio rebra s gornjom bitvom i koji je izvaden. Svi
ovi elementi ée nam u konacnici pomoc¢i da nadopunimo
saznanja o originalnom izgledu broda i dati smjernice u
njegovoj kona¢noj rekonstrukciji.
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» 9.Nightdocumentation/No¢na dokumentacija (Photo: M. Popek)

nalaz s utorima naden ispod proveze (Photo: M. Kaleb)

koli¢ina pokretnih arheoloSkih nalaza s obzirom da
the site. These elements will ultimately complement our je vecinu vremena istrazivanje bilo koncentrirano na
understanding of the ship’s original appearance and unutrasnjidiobroda. Vecidionalaza definiranje usondama
guide us in developing a final reconstruction. C19i C20. Najvecu koli¢inu nalaza ¢ine fragmenti amfora

i grubog ili finog posuda, olovnice te broncani i zeljezni

As the focus of our efforts this season was on the gavli koji pripadaju brodskoj konstrukciii.

interior of the ship only a small number of artefacts were

identified. Most of these were found in trenches C19 and Svakako je najzanimljiviji nalaz drveni element bikoni¢nog
C20, including sherds from amphorae, coarse ware, and oblika s viSestrukim urezima po cijelom tijelu. Naden je
fine ware, lead plummets, and bronze and iron nails from u unutradnjosti broda, izmedu rebara FT21 i FT22 ispod
the ship’s structure. proveze oznake COS. S unutradnje strane je Supalj te
izgleda kao da je bio nataknut na nesto, ali njegova

Certainly the most interesting find is a wooden element of funkcija je jo$ nepoznata.

biconical form with multiple notches all over. It was found

in the interior of the ship, between frames FT21 and FT22 Po =zavrSetku istrazivanja prikuplieno je dovoljno
and under stringer designated COS. lIts function has podataka za daljnji rad na digitalnoj rekonstrukciji broda
not yet been ascertained, but we see that it has a deep ¢ime ulazimo u novu fazu i veselimo se daljnjim radovima

interior recess and that, in use, it may have been set on koji ¢e u konacnici rezultirati modelom antickog broda.
some form of receiving end.

Completion of this investigative work has provided
us with sufficient data for further work on the digital
reconstruction of the ship. We look forward to this next
phase in our work, which will ultimately result in a model
of this antique period ship.

10. Ortophoto of the final stage /
Ortofotografija zavrénog stanja
(Photo: A. Divi¢)
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GCAPE FRANINA INVESTIGATION IN ITS
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Luka Beki¢ Ibekic@icua.hr
Zdenka Pinjusi¢ zpinjusic@hrz.hr

1. Detail of a stopper in the ship’s wooden structure / 1. Detalj
¢epa na drvenoj konstrukciji broda (Photo: M. Kaleb)

This year saw the fifth investigative campaign at the
Cape Franina wreck site near Premantura, an effort led
and managed by the International Centre for Underwater
Archaeology in Zadar. This year's site team of ICUA
Zadar specialists Luka Beki¢ PhD, Roko Surié, Maja
Kaleb, and Sime Vrki¢, Mladen Pesi¢ were joined by
Borna Krstulovi¢, Tomas Kiss, Andrea Kiss, Dani Igli¢,
Borut Slokan, Kaia Post, Marko Hralinovi¢, and Massimo
Capulli. This archaeological investigation is funded
through the Croatian ministry of culture and media, with
logistical support provided by the Indie diving centre in
Banjole.

This year the team of archaeologists and divers
investigated what is to date the broadest area of seabed,
successfully documenting a number of new trenches.
The fifth season saw the archaeological component
improving productivity and functionality by implementing
a range of technical innovations and adaptations. One of
the key such advances is the use of a mooring grid with
spikes. This allows a research vessel to remain directly

Maja Kaleb mkaleb@icua.hr

Surié Roko rsuric@icua.hr

Ove godine provedena je peta istrazivacka kampanja na
ostacima brodoloma kod rta Franina blizu Premanture.
Istrazivanjima rukovodi Medunarodni centar za
podvodnu arheologiju u Zadru. U istrazivanju su ove
godine sudjelovali stru€njaci arheolozi doc. dr. sc. Luka
Beki¢, Roko Suri¢, Maja Kaleb, Sime Vrki¢, Mladen Pesi¢
(MCPA Zadar). Ostali ¢lanovi radne ekipe su bili Borna
Krstulovi¢, Tomas Kiss, Andrea Kiss, Pani Iglié, Borut
Slokan, Kaia Post, Marko Hralinovi¢ i Massimo Capulli.
Istrazivanja financira Ministarstvo kulture i medija RH,
a logistiCku potporu pruzio je ronilacki centar Indie u
Banjolama.

Ove godine je arheoloSka i ronilacka ekipa na nalazistu
Franina istrazila dosada najvecu povrSinu i uspjesno
dokumentirala nekoliko novih sondi. Nakon pet godina
istrazivanja kod rta Franina, arheoloSka ekipa je uspjela
podici razinu produktivnosti i svoje funkcionalnosti putem
raznih tehnickih inovacija i prilagodbi. Jedno od najvaznijih
je sidreno polje s klinovima, koje omogucava sidrenje
broda izravno iznad nalaziSta. Time se omogucava
rad i prilikom ne tako povoljnih vjetrova i podize razina
sigurnosti ronilaca, koji tako mogu izroniti blize brodu.
Druge prilagodbe odnose se na ronilaCku opremu i
vrijeme ostanka na dnu, koje je sada standardizirano
za cijelu radnu ekipu, ¢ime se povecao broj radnih sati i
sigurnost ronilaca.

Po dolasku na nalaziSte prvo su postavljeni konopi za
sidrenje broda i obnovljene dokumentacijske fiksne
toCke oko nalaziSta. Potom su postavljene prve sonde.
S obzirom da se proSle godine zastalo s istrazivanjem
sonde K, ovaj puta su sonde postavljene zapadno i
istocno od nje, i nazvane sonda J i L. One su imale za
cilj pojasniti stanje u toj sondi i prosiriti iskopani koridor.
U sondi J pronadena je vrlo dobro ocuvana drvena
konstrukcija broda, koja se prostire na gotovo Citavu




above the site and for work to continue when winds are
less favourable, improving diver safety as they can now
ascend closer to the vessel. Other adaptations relate to
diving equipment and the amount of time divers spend at
depth, now standardised across the whole of the team,
which increases working hours while improving diver
safety.

The first task upon arrival was to set up anchoring cables
and renew the site’s documentation fixed points. This
was followed by setting out the first trenches. Given that
last year's campaign closed during the investigation of
Trench K, this time trenches designated J and L were
set out to the west and east of it. The objective was to
learn more about the situation in that trench and widen
the excavated corridor. Very well-preserved remains of
the ship’s wooden structure were identified across almost
the entire length and breadth of Trench J. A significant
number of artefacts were identified, including potsherds.
Trench L was also entirely excavated, but revealed only
a small part of the wooden structure to the west and
north end. The stratum is sandy, mixed with stone and
bricks. The layer of sediment here is not of the expected
thickness, with an archaeologically sterile geological
layer of stones appearing thirty centimetres below the
seabed surface.

The excavation work was expanded to additional

2. One of the deadeyes upon recovery from the sea / Jedna od
bigota nakon izvlacenja iz mora (Photo: R. Suric)

sondu. Tu je pronadeno i dosta sitnijih nalaza poput
keramickih ulomaka. Sonda L je takoder iskopana u
cijelosti, a drvena konstrukcija je u njoj vidljiva samo
na manjem dijelu, zapadno i sjeverno. Sloj je pjeSc¢ani,
pomijeSan s kamenom i opekama. Sloj sedimenta nije
debljine koju smo ocekivali, te tako geoloski sloj kamenja
pocinje ve¢ na 30 cm dubine, a ispod kojeg se ne mogu
naci arheoloski nalazi.

Iskopavanije je proSireno na dodatne sonde, R, U, I, T i
H. Sonda R i U nalaze se isto¢no od sonde L i u njima
nisu zabiljezeni ostaci drvene konstrukcije. Medutim
pronadeni su poneki sitni nalazi i Zeljezni konglomerati.
Sediment nije bio posebno dubok u ovom dijelu, brzo se
nailazi na ¢vrsto sabijeni sloj lomljenog kamena i Skoljaka,
koji je arheoloski sterilan.

Sonda | postavljena je zapadno od istrazene sonde J i
njome se htjela definirati situacija oko zapadnog topa. To
je obavljeno, ali sonda nije dovrSena prema zapadu, pa
¢e se to trebati nastaviti. S obzirom na nalaze bigota i
konopa u sondi E, postavljena je sonda T, zapadno od
nje. | u njoj je pronadeno pet bigota i vise pojedinacnih
nalaza. Takoder je na sjeveroistoku sonde T pronadeno
i bolje ocuvanih dijelova brodske konstrukcije, pa ¢e biti
potrebno nastaviti iskopavanje u ovom smijeru i definirati
ove ostatke.

Sirenje istrazenog podrugja bilo je poduzeto i u
jugoistocnom smijeru. Tako je istocno od nekadasnje
sonde B otvorena sonda H, koja je u potpunosti istrazena.
U njoj nije bilo drvenih dijelova, a ni mnogo pojedinaénih
nalaza. Na osnovu rezultata iskopavanja ovih sedam
sondi, o€ito je da naglasak na iskopavanju mora biti
prema zapadu i sjeveru.

otkriveni su
broda.

Tijekom
zanimljivi

iskopavanja 2025. godine
dijelovi konstrukcije i opreme
Nastavho na dosadaSnja istrazivanja i polozaj
ostataka drvene brodske konstrukcije, istrazene
su sonde J i |, u kojima je drvo najbolie sacuvano.

Sonda J dala je najbolje rezultate jer se drvo proteze
preko gotovo cijele njezine povrSine. Pronadeni su
dijelovi gornje oplate, rebrenih nastavaka i vanjske oplate
broda, zajedno s elementima za spajanje — drvenim
Cavlima i metalnim klinovima. Drveni ¢avli gotovo su
uvijek sacuvani unutar strukture drvene konstrukcije,
dok se metalni klinovi pronalaze u obliku konglomerata i
na mjestima gdje drvo nije sac¢uvano. Posebno se isti¢e
zanimljiv detalj — ¢ep s olovhom ploc¢icom u obliku obruca,
koji zatvara rupu (moguée namijenjenu odvodu vode).

U sondi | drvo je saCuvano samo u jugoisto¢nom dijelu
sonde, ispod zapadnog topa. Tijekom istrazivanja 2025.
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trenches, designated R, U, I, T, and H. Trenches R and godine topovi nisu pomicani, $to je znatno otezalo
U are to the east of Trench L and did not yield remains of dokumentiranje brodske konstrukcije ispod topa.
the wooden structure. What was identified were sporadic
artefacts and iron conglomerates. The sediment was not Osim same brodske konstrukcije, pronadeni su i dijelovi
particularly deep here and excavation quickly reached a brodske opreme. Posebno se istiCu novi nalazi bigota.
firmly packed and archaeologically sterile layer of broken Rijec je o drvenim elementima koji se uglavnom pojavljuju
stone and shells. u paru. Karakteriziraju ih tri rupe te utor na bo¢noj strani.
Ovisno o polozaju, u utoru se moze nalaziti konop — tada

Trench | was set to the west of Trench J and aimed to je rije¢ o gornjoj bigoti — ili metalna traka, u kojem je
determine the situation around the west cannon. This slu¢aju rije¢ o donjoj bigoti. Njihova je osnovna funkcija
was achieved, but work here was not completed towards osiguravanje ¢vrstoce i stabilnosti jarbola, pri ¢emu se po

the west end, and will require further excavation. Trench potrebi zatezu konopi (pritezi).
T was set out to the west of Trench E where a deadeye
and rope from the ship’s rigging had previously been Ovogodisnjim iskopavanjem pronadeno je ukupno Sest
recovered. Five deadeyes and a number of other finds bigota u dvije dimenzije. Brojnije su bigote koje se, prema
were found in the new trench. Also found in the northeast svojem polozaju, nalaze nize na brodu, odnosno one kod
end of Trench T were well-preserved parts of the ship’s kojih se u bo&nom utoru nalazi metalna traka kojom su
structure; identifying them will require further excavation povezane s trupom broda. Sve bigote imaju tri gotovo
in this direction. jednaka otvora s jasno vidljivim tragovima troSenja.

Pronadene su u novootvorenoj sondi T na zapadnom
The investigation area was also broadened to the dijelu nalazista te tijekom revizijskog iskopavanja
southeast. Trench H was excavated and fully investigated sonde E. Sve bigote nalazile su se izvan same brodske
to the east of previously dug Trench B. It yielded no konstrukcije, u pjeSéanom sedimentu. Takoder su
wooden remains and few artefacts. What we have found pronadeni i manji fragmenti konopa, Sto ne iznenaduje s
in these seven trenches makes it evident that our focus in obzirom na kontekst ostalih nalaza unutar sondi.

3. A drawing showing the wooden elements and ship’s fittings - ] ] - q
identified to date / Nacrt dosada pronadenih drvenih elemenata Sirazivanja provedenaig@Edeagodine upotpunila su sliku o

i opreme broda (By: M. Kaleb) ostacima drvene brodske konstrukcije i opremi broda na

(priblizno 50 m zapadno od topova)
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further excavation should be to the west and north.

Excavations in 2025 revealed interesting sections of the
ship’s structure and fittings. Continuing on the work to
date and the known positions of the surviving wooden
structure, we excavated Trenches J and |, where the
wood has survived to the greatest degree.

Trench J vyielded the best results, with surviving
wood present across almost the whole of the trench.
Uncovered sections include parts of the upper planking,
futtocks, and outer planking, along and joining elements
(treenails and metal spikes). Treenails have almost
always survived within the wood, while metal spikes are
identified as conglomerates at places where the wood
has not survived. Especially notable is a stopper with a
lead plate in the form of a hoop that plugs a hole, possibly
used for water drainage.

Surviving wood identified in Trench | was limited to the
southeast end of the trench, below the west cannon. The
cannons were not moved in the course of work in 2025,
which significantly slowed documentation of the sections
of the ships structure below the cannon.

Besides the structural elements, our work also revealed
some of the fittings. Especially notable are the finds of
deadeyes. These wooden elements usually appear in
pairs. They have a characteristic arrangement of three
holes and a groove along the outside edge. We find rope
at the top deadeye or a metal strap in the lower deadeye.
They were part of a system that held in place and
stabilised the mast, with lanyards tightened as required
to tension the system.

Pk

4. The find of a brass plate, SF277, in situ / Nalaz mjedenog
tanjura PN 277 in situ (Photo: S. Vrkic)

This season’s excavation work saw the recovery of six
deadeyes in two sizes. The more numerous are the lower

lokalitetu Franina, no tek ¢e buduée kampanje omogucditi
jasniju predodzbu o dimenzijama, tipu i izgledu broda.

U ovogodisnjoj kampanji nije pronaden velik broj
pojedina¢nih nalaza. Najvazniji su nalazi bigota, koje su
sluzile kao oprema broda. Uz njih, prikupljen je veci broj
masivnih Zeljeznih konglomerata, koji su u ovom trenutku
neprepoznatljivi, ali ¢e se nakon pregleda rendgenom o
njima moci rec¢i nesto viSe. Ostali nalazi su standardni
kao i proslih godina. Pronadene su male staklene perlice
i dijelovi crvenih staklenih zdjelica. Ulomci keramike su
brojni, ali su sitni.

Kao novi nalaz valjalo bi zabiljeziti veliki mjedeni tanjur
nepoznate namjene (PN 277) i vece drveno Silo (PN
280). Najzanimljivija je opeka koja na sebi ima urezani
oblik kositrene zlice (PN 313) kakve su koriStene u 16.
st. Pretpostavlja se da je to postolje za kalup u kojem bi
se takve Zlice mogle lijevati. Svi novopronadeni nalazi su
u laboratoriju MCPA u Zadru, gdje prolaze kroz proces
desalinizacije.

» 5. Part of an astronomical
compendium / Dio
astronomskog kompendija
(Photo: S. Vrki¢)

No najvazniji nalazi su ove godine otkriveni u
konzervatorskoj radionici u Zadru. Iz Zzeljeznih
konglomerata koji su prikuplieni proteklih godina i
pregledani rendgenom, izvuceni su zanimljivi nalazi.
Najvazniji je kolut navigacijskog uredaja s urezanim
oznakama. On se nalazio duboko u masivhom zZeljeznom
konglomeratu i prije rendgenskog pregleda nije bio
vidljiv. Cigéenjem se otkrio njegov oblik i oznake, a po
svemu sudecCi pripada nekom dzepnom astronomskom
kompendiju.

U slicnom konglomeratu je otkriven i jedan mletacki
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deadeyes, those with a metal strap encompassing the
wooden body whereby they were connected to the ship’s
hull. All the deadeyes have three almost identical holes
with clear signs of wear. They were recovered from newly
excavated Trench T in the west part of the site, and in
the course of re-excavation of Trench E. All were found
in sandy sediment away from the body of the surviving
ship’s structure. Small fragments of rope were also found,
which is not surprising given the context established by
other finds made in the trenches.

The 2025 campaign has broadened our understanding
of the wooden structure and fittings of the Franina wreck.
It will require future campaigns, however, to develop
a clearer picture of the ship’s dimensions, type, and
appearance.

This season saw few finds of individual artefacts. The
most significant are the deadeyes, part of the ship’s
fittings. A number of massive iron conglomerates were
also collected. The original form is now unrecognisable
and radiographic imaging will be needed to reveal
any details. Other finds include the kinds of artefacts
already recovered in previous seasons, including small
glass beads and fragments of small bowls of red glass.
Potsherds are numerous but highly fragmented.

A new find is a large brass plate (SF277) of unknown

purpose, and a large wooden handle awl (SF280). A
notable find is a brick (SF313) into which a pattern has
been cut of a tin spoon of the kind used in the sixteenth
century. This is likely the base of a mould used to cast
spoons of this type. All of the new finds are undergoing
desalination at the ICUA laboratory in Zadar.

The most significant finds this year were made at the
ICUA conservation workshop in Zadar. Fascinating
artefacts were extracted from iron conglomerates
recovered in previous seasons and examined using
radiography imaging. The most notable of these is the

7. Detail of the portable long gun barrel / Detalj cijevi puske
(Photo: L. Bekic)

bakreni novac. To je kovanica tipa sesino (doppio
quattrino), kovana za vrijeme vladavine duzda Pasquala
Cicogne (1585. — 1595.) Natpis na novcu se Ccita:
SANCTVS M(ARCVS VENETVS), a s druge strane
PAS(C CI)CONIA DUX VEN + (Palucci#19). Datacijski
ovaj novac odgovara i trubama koje po urezanoj godini
1599. smjestaju na$ brodolom u sam kraj 16. st.

Iz konglomerata su izvucene i tri topovske kugle razli€itih
kalibara. Jedna od njih ima Cetvrtastu rupu kroz koju
je prolazila zeljezna Sipka. Ta Sipka povezivala ju je s
drugom kuglom. Takvi dvostruki projektili su uglavnom
koriSteni za uniStavanje neprijateljskog jedrilja.

Takoder je vazan nalaz puske tipa arkebuza. Ona je
otkrivena tako da je u prazninu unutar konglomerata
zeljezne korozije ulivena teku¢a guma, koja je po suSenju
oblikovala nestali predmet. Ova arkebuza je imala cijev
osmerokutnog presjeka i duzinu od oko 98 cm. Kalibar
otvora cijevi je vjerojatno oko 16-17 mm, Sto odgovara
brojnim olovnim zrnima vec¢ prije pronadenim na Franini.

6. Cannon round shot with a hole intended to take an iron
» connecting rod / Topovska kugla s rupom za zeljeznu spojnicu
(Photo: L. Bekic)

U 2025. godini nastavljeno je pracenje konzervatorskog
stanja dva Zeljezna topa, zapadnog i sjevernog, koji su u
prethodnim godinama zasti¢eni metodom katodne zastite
uz pomo¢ zrtvenih aluminijskih anoda. U tu svrhu izmjereni
su korozijski potencijali topova koji su za zapadni top
iznosili izmedu -0.861 i -0.866 V, a za sjeverni top izmedu
-0.787 i -0.837 V, mjereno referentnom elektrodom Ag/
AgCl. Izmjereni potencijali pokazuju da katodna zastita
uspjesno funkcionira vec petu godinu za redom, odnosno
da se topovi nalaze u stanju imunizacije bez ikakvih
naznaka korozijskog djelovanja.
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8. Distribution of individual finds made in this season’s campaign
/ Raspored pojedina¢nih nalaza pronadenih u ovoj kampaniji
(By: M. Kaleb)

ring of a navigation device with incised marks. It had
been encased deep within a massive iron conglomerate
and had not been visible prior to radiographic imaging.
Cleaning revealed the form and markings; it was most
likely part of a portable astronomical compendium.

A Venetian copper coin was found in a similar
conglomerate. This was a sesino (doppio quattrino) coin,
struck under the doge Pasquale Cicogna (1585—1595).
The legend reads SANCTVS M(ARCVS VENETVS), and
PAS(C CI)CONIA DUX VEN + to the other side (Paolucci
19). The date of this coin is consistent with the recovered
trumpets, where the incised year 1599 puts this wreck at
the close of the sixteenth century.

Also extracted from conglomerates were three
cannonballs (round shot) of various diameters. One had
a squared holed into which an iron rod was introduced.
This rod would connect it to another such ball. This
doubled “bar shot” was used primarily to destroy enemy
sails and rigging.

Another important find was a portable long gun of the
arquebus type. It was revealed by pouring liquid rubber
into a cavity in a conglomerate of iron corrosion products
which, when dry, revealed the form of the missing artefact.
This arquebus had a barrel about 98 centimetres long
with an octagonal outer cross-section. The barrel calibre

BT Toe

U 2025. godini zamijenjene su aluminijske anode koje su
postavljene 2021. godine na zapadnom topu. Prijadnje
anode teZile su svaka po 4 kg, a do 2025. godine u
anodnim reakcijama potroSeno je 85% njihove prvotne

mase. Veca potroSnja anodnog materijala u odnosu na
prvotne kalkulacije nalazi se u €injenici da je nalaziSte na rtu
Franina pod jakim utjecajem morskih struja koje sa sobom
nose vecu koli¢inu otopljenog kisika koji je glavni uzro¢nik
ubrzane korozije. Stoga su u 2025. godini postavljene
aluminijske anode vece mase, od 5 kg koje bi zapadni top
morale uspjesno Stititi tijekom sljedecih 5 godina.

Naravno, tijekom redovitih monitoringa nalazista, nastavit
Ce se pratiti stanje potroSnje anoda i pravovremeno reagirati
u slucaju ranije potrebe za zamjenom anodnog materijala.

Primjenom metode katodne zastite zaustavljena je daljnja
degradacija Zeljeznih topova. Ovim eksperimentalnim
projektom uspjeSno je povezana potreba precizne
arheoloske dokumentacije topova koja je bila moguca
nakon uklanjanja korozivnih naslaga i inkrustacija s
povrsine topova kao i konzervatorska potreba za trajnom
zaStitom i oCuvanjem izvornog izgleda novovjekovnih
topova. Takoder, premda se u literaturi navodi da anode
izradene od aluminija ne funkcioniraju ukoliko su blago
ukopane u pijesak, primjenom katodne zastite na Franini
dokazano je suprotno. Aluminijske anode povezane na
topove ukopane su u pijesak i ve¢ petu godinu za redom
uspjesno funkcioniraju.
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was likely about 16 to 17 millimetres, which is consistent
with the many specimens of lead shot already recovered
at the Franina site.

2025 saw continued monitoring of the state of conservation
of two iron cannons, the west and north cannon, where
cathodic protection was previously installed using
aluminium sacrificial anodes. To this end measurements
were taken of corrosion potentials, with readings for the
west cannon ranging from -0.861 to -0.866 V, and for
the north cannon from -0.787 to -0.837 V, as measured
against an Ag/AgCI reference electrode. The measured
potentials indicate that cathodic protection is functioning
successfully for the fifth successive year, i.e., that the
cannons are now in a state of immunity with no signs of
corrosion activity.

The aluminium anodes installed at the west cannon
in 2021 were replaced in 2025. The first anodes each
weighed four kilograms and 85% of their initial mass had
been consumed by anodic reaction by 2025. The greater
rate of anode consumption versus the original calculations
can be accounted for by the strong marine currents at
the Cape Franina site, bringing more dissolved oxygen—
the primary factor leading to accelerated corrosion. In
2025, therefore, aluminium anodes of greater mass,
five kilograms, were installed, which should successfully
protect the west cannon for the next five years.

Regular site monitoring will, of course, continue to
observe the status of anode consumption and take timely
action if there is a need for early replacement of the
anode material. Implementation of cathodic protection
has halted further degradation of the iron cannon. This
experimental project has successfully met the requirement
of precise archaeological documentation of the cannons,
made possible by the removal of corrosion deposits and
incrustations from their surfaces, and the conservation
imperative of providing lasting protection and preserving
the original appearance of these post-medieval modern
cannons. Beyond that, the implementation of cathodic
protection at the Franina site clearly contradicts the
existing literature, which contends that aluminium anodes
do not function if they are slightly buried in sand. The
aluminium anodes connected to the cannons at the
Franina site are buried in sand and have been functioning
successfully for the fifth year in a row.

Investigative work at the Franina site was accompanied
by parallel surveying of the Paltana cove in Banjole. This
cove saw a continued search for the locality at which
remains of rare small Spatheion 3D amphorae and tubi
fittili type ceramic tubes were found a few years ago, for
the most part in 2022. Other finds at the cove include
sporadic sherds of other late period amphorae such as

Paralaleno s istrazivanjem kod Franine, provodi se i
pregled uvale Paltana u Banjolama. Tamo je nastavljena
potraga za mjestom na kojem su se unazad nekoliko
godina, uglavnom 2022. g., pronalazili ostaci rijetkih
malih amfora tipa Spatheion 3D i cijevi tubi fittili. Osim tih
nalaza, tu se mogu pronaci i poneki ulomci drugih kasnih
amfora poput LRA 1 i tuniskih proizvoda. Pretpostavka je
da se na ovom mjestu nalaze amfore koje su izbacili ribari
kocari, koji negdje ispred zapadne obale Istre vuku svoje
mreze preko brodoloma s tim predmetima. Moguénost da
je brodolom usred uvale Paltana je mala, ali ni to ne treba
iskljuciti.

S obzirom da je srediSnji dio uvale vrlo mutan, a dno
zamuljeno, tesko je uocCiti predmete na dnu. No ove
godine uspjeli smo ponovno naiéi na jednu amforicu
Spatheion 3D, pa smo polozaj oznadili i uzeli mu GPS
poziciju. Amforica je nadena na 6,5 metara dubine, pa
¢e se u narednim kampanja probati ustanoviti ima li ovo
nalaziste ima neki veci potencijal.

Nalaziste Franina i dalije pokazuje svoj istrazivacki
potencijal i kraj istrazivanja jo$ nije na vidiku. Brojnim
analizama dosli smo do zaklju¢aka da je rije¢ o vecem
brodu, vjerojatno oko 30 metara dugom. Stoga je i
povrSina koju bi trebalo istraziti o¢ito mnogo veéa nego
Sto se oCekivalo. Mada je nalaziSte povrsSinski temeljito
oplja¢kano, netaknuti dijelovi sedimenta ipak pruzaju
dovoljan broj nalaza koji svjedoCe o brodu i njegovom
teretu. Zbog mnogih indicija, vjerujemo da je rije¢ o brodu
koji je plovio i izvan Sredozemlja i da bi to mogao biti
nizozemski brod koji je plovio na trgovackoj ruti izmedu
Venecije, Levanta i nizozemskih luka krajem 16. st.
U suradnji s kolegama iz Nizozemske zapoceli smo i
s povijesnim i arhivskim istrazivanjima kako bi bolje
objasnili arheoloSke nalaze koje smo do sada prikupili.
Istrazivanja se nastavljaju naredne godine.

X

» 9. A small Spatheion 3D amphora found in the Paltana cove

/ Amforice Spatheion 3D skupliene na jednom mjestu u uvali
Paltana (Photo: L. Bekic)



LRA 1 and Tunisian products. What seems most likely Bibliography / Literatura:

is that the amphorae found here were deposited by

fishermen operating trawlers whose nets passed over a Beki¢, L. 2020. - Shipwreck with cannons at Franina
wreck with these artefacts somewhere off the west coast cape / Brodolom s topovima kod rta Franina, Submerged
of Istria. The possibility that there is a wreck in Paltana Heritage / Potopljena bastina 10, 25-31.

cove is small, but cannot be entirely ruled out.

Beki¢, L. 2021. - The systematic investigation of a wreck
The water at the middle of the cove is very murky and with cannons off the Franina cape / Sustavno istrazivanje
the bottom silty, making identifying objects on the seabed brodoloma s topovima kod rta Franina, Submerged
challenging. We were, however, successful this year in Heritage / Potopljena bastina 11, 13-19.

finding one Spatheion 3D amphora, marking the findspot

and taking its GPS position. This small amphora was Beki¢, L. 2022. - A Remarkable Discovery at the Cape
recovered at a depth of six and a half metres, and future Franina Wreck Site / Izvanredno otkriée pri istrazivanju
campaigns will aim to determine if the locality has greater brodoloma kod rta Franina, Submerged Heritage /
archaeological potential. Potopljena bastina 12, 16-23.

The Franina site continues to demonstrate its potential Beki¢, L., Kaleb, M., Suri¢, R., Vrgo¢, Z. 2022. - Ein
and the end of our investigative work is not yet in sight. The auBergewohnlicher Fund, das Schiffswrack bei Kap
analyses indicate that this was a large ship, likely about Franina, Skyllis 22, 20-26.

thirty metres from bow to stern. This means that the area

to be investigated is clearly much greater than expected. Beki¢, L., Kaleb, M., Suri¢, R., Vrgo¢, Z. 2023. - 2023
Although the surface of the site has been thoroughly Franina Wreck Site Investigation with Find of Trumpets
looted, the untouched parts of the sediment still offer a / lstrazivanja brodoloma s trubama kod Franine 2023.
quantity of finds that are informative as to the ship itself godine, Submerged Heritage / Potopljena bastina 13, 19-
and its cargo. There are numerous indicators that lead 27.

us to believe that this ship sailed outside Mediterranean

waters; that it might have been a Dutch ship plying the Bekic, L., Kaleb, M., Suri¢, R., Vrgoc¢, Z. 2024. - Valuable
commercial route between Venice, the Levant, and Dutch New Finds From The Franina Cape Wreck Investigation
ports of the late sixteenth century. In collaboration with / Novi vrijedni nalazi pri istrazivanju brodoloma kod rta
our colleagues from the Netherlands we have initiated Franina, Submerged Heritage / Potopljena bastina 14, 13-
historical and archival research that might shed more 24.
light on the archaeological finds collected to date. The
investigative work will continue in the coming year.
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1. Location / Eneo (Google Maps)

Starting with Vasco da Gama’s voyage to India, in 1497-
1499, Carreira da India was a maritime trade route between
Portugal, the Indian Subcontinent, and Asia in general, a
major development in the history of world commerce, and
a fast, large capacity and regular connection between two
worlds previously connected only by travelers, circumventing
by the sea the many political barriers between them. During
the reign of king Manuel | (1495-1521) this maritime trade
route linked Europe and Asia with goods, men and the ideas
they carried.

The discovery of a 16th-century Portuguese shipwreck in
Ngomeni, near Malindi, Kenya, on the Swahili coast, triggered
the study of the Portuguese ships that sailed in the India
Route. It is possible that the ship found at Ngomeni could be
the S&o Jorge, from Vasco da Gama’s third armada, lost in
1524 en route to India, and likely one of the earliest examples
of a Portuguese galleon, a type of warship introduced by
the Portuguese state from 1518 onwards (Pissarra 2012;
2016). Two shipwrecks occurred in this area, making the
identification difficult, at least for the time being. The first
was the ship S&o Jorge, from the third Armada of Vasco da
Gama, lost on its way to India, in 1524, and the second was
the nau Santa Maria da Graga, lost in the same area in 1544.

Caesar Bita
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mcbita @yahoo.com
tania.casimiro@gmail.com

frederico.painting.conservator @ gmail.com

Muhtasari

Mojawapo ya Meli za enzi ya Vasco da Gama ni ile ya
Ngomeni iliyozama karibu na pwani ya Malindi, nchini
Kenya, eneo ya Ras Ngomeni kwenye kina cha kati ya
mita 5 hadi 7. Meli hii ilitangazwa kwa makumbusho ya
kittaifa ya Kenya, Malindi na wavuvi wa Ngomeni mwaka
wa 2007. Huenda meli hiyo baada ya kuzama iliendelea
kuokolewa tangu kupotea kwake, na hakika iliendelea
kuporwa. Watafiti walianzisha mradi wa akiolojia wa jamii
huko Ras Ngomeni, na waliwafunza wakazi kazi kadhaa
na kwa sasa wanachimba eneo hilo kwa nia ya kuunda
kituo cha makumbusho na tafsiri ili kuwaleta wageni Ras
Ngomeni, kuunda ajira na kukuza uchumi wa eneo hilo
huku wakiunda kituo cha kujifunzia kuhusu meli iliyozama
na hadithi yake katika muktadha wa hadithi ya Pwani ya
Swabhili.

Utangulizi

Kuanzia na safari ya Vasco da Gama kwenda India,
mnamo 1497-1499, Carreira da India ilikuwa njia ya
biashara ya baharini kati ya Ureno, Bara Ndogo la India, na
Asia kwa ujumla, maendeleo makubwa katika historia ya
biashara ya dunia, na uwezo mkubwa na muunganisho wa
haraka, mkubwa na wa kawaida kati ya bara mbili ambazo

» 2. Ras Ngomeni / Ras Ngomeni Ras Ngomeni (Photo: S.
Kellersohn)




3. Plan of the hull exposed / Muundo wa sehemu ya chini ya
meli ulio wazi (By: B. Frabetti)

The nau or galleon S&o Jorge, under captain Fernando de
Monroy, was part of the third Armada of Vasco da Gama,
which encompassed 15 ships and carried around 3000
men. It was charged with ambitious and important tasks.
Sé&o Jorge was lost on the shallows of Malindi, probably
the area that is now Ngomeni, about 30 Km from Malindi
(Bita 2018). It's cargo included 139 galley oars. The nau
Santa Maria da Graga, was lost while sailing to India in
the Armada of Ferndo Peres de Andrade, which was
composed of five ships, with Ferndo Peres de Andrade
in the nau Espera, Luiz de Calatayud in the nau Santo
Espirito, Jacome Tristéo in S4o Filipe, in a second attempt,
after being forced to abort and return to Lisbon in the
previous year, Simao Peres de Andrade in Burgalesa, and
Simao de Melo in Graga, which was lost at Baia Formosa,
five leagues from Malindi, a description that coincides with
the Ngomeni area. Both the cargo and the people were
salved.

4. The Ngomeni shipwreck / Mabaki ya meli ya Ngomeni (Photo:
S. Kellersohn)

hapo awali ziliunganishwa na wasafiri pekee, wakiepuka
vizuizi vingi vya kisiasa kati yao kando ya bahari. Wakati
wa utawala wa mfalme Manuel | (1495-1521) njia hii ya
biashara ya baharini iliunganisha Ulaya na Asia kwa
bidhaa, watu na mawazo mapya.

» 5. Aspect of the shipwreck / Muonekano wa mabaki ya meli
(Photo: S. Kellersohn)
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6. Cleaning the shipwreck / Kusafisha mabaki ya meli (Photo:
S. Kellersohn)

The Ngomeni ship ran ashore in front of a small creek
and the village of Ras Ngomeni. The coast is not densely
inhabited and the site is not frequently visited. The coast
around the shipwreck is a fossil coral reef. Protected by
a mangrove, this section of the coast has nevertheless
changed fast in the last century, and it is likely that its
present configuration is different from the landscape
Portuguese seamen encountered 500 years ago.

It is difficult to interpret the documental evidence pertaining
to location of these shipwrecks. After 1498 Portuguese
ships visited the Swahili coast, both to trade and replenish
their stores. These contacts were vital to the Carreira da
India, the round voyage between Lisbon and the Indian
subcontinent. The ships lost along this coast form an

7. Cinnabar / Mdalasini (Photo: C. Bita)

¥

Ugunduzi wa meli ya Ureno ya karne ya 16 huko Ngomeni,
karibu na mji wa Malindi, Kenya, kwenye pwani ya Swahili,
ndio uliosababisha utafiti wa meli za Ureno zilizosafiri
katika njia ya India. Inawezekana kwamba meli hii ya
Ngomeni ikawa ndio ile ya Sao Jorge, ambayo ilikuwa
majawapo ya meli ziliokuwa kwenye msfara wa tatu wa
Vasco da Gama, iliopotea mwaka wa 1524 njiani kuelekea
India, na pengine mojawapo ya mifano ya mwanzo ya meli
za Kireno, aina ya meli za kivita zilizoletwa na serikali ya
Ureno kuanzia mwaka wa 1518 na kuendelea (Pissarra
2012; 2016). Meli mbili za Kireno zilipotelea katika eneo
hili, na hii imefanya utambuzi kuwa mgumu, angalau
kwa wakati huu. Ya kwanza ilikuwa meli ya Sao Jorge,
kutoka kwa msafara wa tatu wa safari ya Vasco da Gama,
iliyopotea njiani kuelekea India, mwaka wa 1524, na ya pili
ilikuwa nau Santa Maria da Graga, iliyopotea katika eneo
hilo hilo mwaka wa 1544.

Meli ya Sao Jorge, chini ya nahodha Fernando de
Monroy, ilikuwa mojawapo ya meli kwenye msafara wa
tatu wa Vasco da Gama, ambao ulijumuisha meli 15 na
kubeba takriban wanaume 3000. llikabidhiwa majukumu
makubwa na muhimu. Sao Jorge ilipotea kwenye kina
kifupi cha Malindi, pengine kwenye eneo ambalo sasa ni
Ngomeni, kama kilomita 30 kutoka mji wa Malindi (Bita
2018). Mizigo yake ilijumuisha makasia 139 ya meli. Nau
Santa Maria da Graga, nayo ilipotea wakati meli kuelekea
India katika msafara wa Fernéo Peres de Andrade, ambao
ulikuwa na meli tano, na Ferndo Peres de Andrade katika
nau Espera, Luiz de Calatayud katika nau Santo Espirito,
Jacome Tristao akiwa katika Sao Filipe kwenye jaribio la




8. Millstones / Mawe ya kusagia (Photo: F. Castro)

archive with important information about the chain of
operations that made these voyages possible.

The Swahili coast encompasses a significant portion of the
Mozambican coast, starting around Sofala, all the coast
of Tanzania, and most of the Kenyan coast, all the to
Malindi and Lamu, near the border with today’s Somalia.
Populated by skilled merchants and sailors, this portion of
the western shore of the Indian Ocean has been known
for its cosmopolitan culture and rich trade. When the
Portuguese arrived in the Indian Ocean, in March 1498,
Vasco da Gama established relations with the Sultan of
Malindi and had a pilar erected on its coast, which is still
standing.

Malindi is an old city situated at the mouth of the Sabaki
River, in Kenya, situated around 120 Km north of Mombasa.
Emerging as an important Swahili city from the 15" century
onwards, it became a central harbor in the 11" century,
attracting merchants from Somalia, Egypt, the Arabian
Peninsula, Persian and Indian came to engage in trade.

9. Small ceramic basin / Bakuli ndogo ya kauri (Photo: C. Bita)

» 10. Ilvory / Pembe za ndovu (Photo: C. Bita)

pili, baada ya kulazimishwa kurudi Ureno mwaka wa jana
yake. Simao Peres de Andrade huko Burgalesa, na Siméo
de Melo ndani ya Graga, ambayo ilipotea huko Baia
Formosa, takribani kilomita kadhaa kutoka Mji wa Malindi,
maelezo ambayo yanalingana na eneo la Ngomeni. Mizigo
na watu wote waliokolewa.

Meli ya Ngomeni ilisukumwa ufukweni mbele ya Kkijito
watu wengi na eneo la meli hii haitembelewi mara kwa
mara. Pwani karibu na ajali ya meli ni mwamba wa
matumbawe. lkiwa imelindwa na mikoko, sehemu hii ya
pwani imebadilika haraka katika karne iliyopita, na kuna
uwezekano kwamba muundo wake wa sasa ni tofauti na
mandhari ambayo mabaharia wa Ureno walikutana nayo
miaka 500 iliyopita.

Sio rahisi kutafsiri ushahidi kwenye nakala zinzoosika na
sehemu zilipopotea hizi meli. Baada yam waka wa 1498
meli za kireno zilitembelea bahari ya Africa mashariki kwa
biashara na pia kupakia bidhaa zao za matumizi. Uhusiano
huu ulikuwa muhimu kwa Carreira da India, ule mzunguko
kati ya Lisbon and the bara Hindi. Meli zilizopotea katika
bahari hii ni maktaba muhimu yenye habari muhimu
kuhusu utengamano na shughuli ziliowezesha usafiri.

Ukanda wa Bahari ya Africa mashariki au Swahili
inaunganisha sehemu muhimu za bahari ya nchi ya
Msumbiji kuanzia mji wa Sofala, pwani yote ya Tanzania
na Kenya, kupita Malindi na Lamu hadi mpakani wa
Kenya na Somalia. Ukanda huu unahishi watu shupavu
kwa biashara za kimataifa na ubaharia. Pwani hii tangu
jadi imefahamika kuwa ya mchanganyiko wa mila za
watu kutoka bara tofauti, na utajiri wa biashara. Wakati
Wareno walipofika nahari ya Hindi Mwezi wa tatu 1498,
Vasco da Gama alijenga uhusiano na Sultani wa Malindi
na akajenga mnara katika eneo hili, mnara ambao bado
ungaliko unasimama.
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The ship condition was assessed in
March 2024 (Castro et al. 2024),

and an exploratory field season

was planned for the following
November, and carried out

from the 2" to the 23 of that

month. A total of 232 dives,

or nearly 306 underwater hours

were spent cleaning, tagging, trenching,
and recording the site, which consists of
a ballast mound oriented roughly NE-SW
and covering an area of about 40 x 20 m.
The ballast pile, formed by round stones
with diameters between 10 and 25 cm,
is lodged between four large boulders,
and is rich in maritime fauna. Three of
the boulders form a triangle, and a fourth
is placed to the west of the first three.
This site is a fishing spot and there are
several large stone anchors apparent.
There are also some millstones, and
historical evidence pointing to the
trade of millstones between Portugal

and India. In November 2025 we
resumed the work on the site and spend
another three weeks excavating the site
254 dives and about 300 underwater
hours of work. It is still impossible to say
where we are excavating on the ship’s
hull, as no diagnostic features, such as
the keel and keelson were exposed so
far.

The Ngomeni shipwreck inspired us thus

to revisit existing data on the ships of this
period, and to focus our research on the
technological advances of the first half of
the 16th century, particularly the design
of better, safer, more powerful, and faster

11. Copper ingot / Ingoti ya
shaba (Photo: C. Bita)

12. Rigging block /
Roda ya meli (Photo: C.

Malindi ni mji mkongwe wa zamani uliopo

karibu na mto mkuu wa Sabaki nchini

Kenya, takribani kilomita 120 Km

kaskazini mwa mji wa Mombasa.

Mji wa Malindi uliibuka kuwa

jii kubwa na muhimu kwenye

ukanda wa bahari ya afrika

mashariki kuanzia karneya 15 na

kuendelea mbele. Ulikuwa bandari

ya muhimu karne ya 11 na ikitembelewa

na wanabiashra wa kimataifa kutoka

Somalia, Misri, Uarabuni na bara Hindi,
wakifika Malindi kufanya biashara.

Hali ya meli hii ya Ngomeni chini ya
maji ilichunguzwa mnamo Machi 2024
(Castro et al. 2024), na msimu wa
uchunguzi mkuu ulipangwa na kufanywa
kuanzia tarehe 2 hadi 23 November.
Jumla ya hatua za kupiga mbizi 232,

au karibu masaa 306 chini ya maji

;ﬂﬁ zilitumika kusafisha, kuweka alama,
% kuchimba, na kurekodi eneo hilo la

meli, ambalo lina vifusi vya mawe ya

#  farumu sehemu ya kuelekea NE-SW

na kufunika eneo la takriban mita 40 x

20. Rundo la farumu, la mawe ya mviringo
yenye kipenyo kati ya sentimita 10 na 25,
liko kati ya mawe manne makubwa, na
lina wanyama wengi wa baharini. Mawe
matatu kati ya hayo yamejipanga kwenye
pembetatu, na ya nne iko magharibi
mwa hayo matatu. Eneo hili hutumika
na wenyeji wa Ras kuvulia samaki na
kuna nanga kadhaa kubwa za mawe
zinazoonekana. Pia kuna baadhi ya mawe
ya kusagia, na ushahidi wa kihistoria
unaoelekeza kwenye biashara ya mawe
ya kusagia kati ya Ureno na India. Mnamo
Novemba 2025 tulianza tena kazi kwenye

ships, such as the naus, galleons, and war
caravels, in Portuguese caravelas de armada.

eneo hilo na kutumia wiki zingine tatu
tukichimba eneo hilo kwa kupiga mbizi 254 na
takriban saa 300 za kazi chini ya maji. Hadi kwa sasa ni
The artefact collection recovered so far in the excavation vigumu kueleza ni sehemu gani yah ii meli tunakochimba,
of the Ngomeni ship suggests an early 16th-century kwani hakuna vipengele vya uchunguzi, kama vile keel na
shipwreck (Casimiro et al. forthcoming). lvory and copper keelson vilivyogunduliwa hadi sasa.

ingots with the Fugger mark were found at Ngomeni (de

Flamingh et al. 2020). Although a complete analysis Meli ya Ngomeni ilitutia moyo kutokana na nakala zilizopo
of the artefact collection is not ready yet, the artifacts kuhusu meli za kipindi hiki, na kuzingatia utafiti wetu
are consistent with those found in other contemporary kuhusu maendeleo ya kiteknolojia ya nusu ya kwanza ya
Portuguese shipwrecks, such as Bom Jesus (1533) karne ya 16, hasa muundo wa meli bora, salama zaidi,
wrecked off the coast of Namibia (Knabe and Noli, 2012), zenye nguvu zaidi, na zenye kasi zaidi, kama vile meli za
Sao Jodo (1552) and Sao Bento (1554), both lost against naus, galleons, na misafara ya vita, katika caravelas de
the coast of South Africa or the Seychelles (Boudeuse armada ya Kireno.

Cay) Portuguese shipwreck, probably the Santo Antonio



of 1589.

As galleons were not around
until 1518, the possibility of this
shipwreck being Sdo Jorge makes
it a potentially interesting discovery.
Galleons were warships designed
in Portugal initially for the Indian
Ocean service, and built in Portugal
and Portuguese shipyards in India,

Mkusanyiko wa vitu vya kale
vilivyopatikana hadi sasa katika
uchimbaji wa meli hii ya Ngomeni
unaonyesha kwamba hii meli ya

mapema ya karne ya 16 iliyovunjika
(Casimiro et al. inakuja). Vipande
vya pembe za ndovu na shaba
vyenye alama ya  Fugger
vilipatikana Ngomeni (Bita, 2018;
de Flamingh et al. 2020). Ingawa

from 1518 onwards. The galleon Sdo uchambuzi kamili wa mkusanyiko wa
Jorge is also referred in the chronicles g, Porcelgin DL vitu vya kale zilizopatikana haujakamilika
from the reigns of the ) ) ) )
and state papers as a nau, a general word emperors Hongzhi (1488- bado, vitu hivyo vinaendana na vile
for large sailing ships, but it can be that it 1505) or Zhengde (1506- vilivyopatikana katika meli zingine za
was one of the earliest galleons, and we 1521) / Kipande cha kauri Ureno kama vile Bom Jesus (1533)
have no plans nor descriptions to guide us \II(VL:oEaC'ﬁ:: svaa W:Li";ﬁ zilizopotea karibu na pwani ya Namibia
through an hypothetical reconstruction. The (1488-1505) au Zhengde (Knabe na Noli, 2012), Sao Joao (1552)
Ngomeni ship is an extraordinary find, with (1506-1521) (Photo: C. na Sao Bento (1554), zote zilipotea
enormous potential for the study of 16th- Bita) kwenye pwani ya Afrika Kusini au meli
century Portuguese ships, whether it was ya Ureno ya Shelisheli (Boudeuse Cay),
the galleon S&o Jorge or the nau Santa Maria labda Santo Antonio ya 1589.
da Gracga.
Kwa kuwa meli za kivita hazikuwepo hadi 1518,
The excavation of this site is the responsibility of National uwezekano wa meli hii ya kivita kuwa Sao Jorge unaifanya
Museums of Kenya, co-directed by Caesar Bita and Filipe iwe ugunduzi unaoweza kuvutia. Meli za kivita za Galleon
Castro, and funded by National Museums of Kenya, zilikuwa meli za kivita zilizoundwa Ureno awali kwa ajili ya
the Sines Municipal Council, and Mr. Gary Philbrick, an huduma ya Bahari ya Hindi, na zilijengwa katika viwanja
American benefactor who is also part of the team. vya meli nchini Ureno na nchini India, kuanzia 1518 na
kuendelea. Galeon ya Sao Jorge pia inajulikana katika
Most of the fieldwork is the responsibility of the residents historia ya serikali ya Ureno kama nau, neno la jumla la
of Ngomeni, whom we consider to be the owners and best meli kubwa za meli, lakini inaweza kuwa kwamba ilikuwa
custodians of the shipwreck and the bay where it lies. This moja ya meli za mapema zaidi, na hatuna maelezo ya
project is theirs and developed for them. As a community kutuongoza kupitia ujenzi wa meli hizi. Meli ya Ngomeni
archaeology project, carried out by the residents and ni ugunduzi wa ajabu, na ina uwezo mkubwa sana wa
framed by us and the National Museums of Kenya. An kusoma meli za Ureno za karne ya 16, iwe ni meli ya Sao
interpretation center is planned for the site, as well as a Jorge au Santa Maria da Graca.
dedicated room at the Malindi Museum, located next to the

monument to Vasco da Gama and the other navigators
that visited the Malindi coast. » 14. Celadon shard / Kipande cha kauri ya kichina ya kijani au
seladoni (Photo: C. Bita)

Through this shipwreck, the history of Portugal becomes e
part of the history of Kenya, and one of the goals of this 2

project is to bring the story of Vasco da Gama and the
Portuguese expansion to the local population. To this
end, we have already held several conferences at the
Malindi Museum, which is serving as the first stop for the
recovered artifacts. The conservation of the artifacts is the
responsibility of the Mombasa conservation laboratory,
whose expertise is internationally recognized, notably
through the treatment of the collection of the Portuguese
ship Santo Antdnio de Tana, excavated in Mombasa by
the Institute of Nautical Archaeology in the 1970s. With
the sponsorship of the Sines City Council, the birthplace
of Vasco da Gama, we intend to develop a set of digital
models that will allow us to improve our understanding of
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the ships of the Portuguese Discoveries and voyages.
The study of Portuguese ships and their histories is
important for the history of Europe and the world, and
the media coverage of this project outside Portugal has
already generated interest from the German television
network ZDF and the Franco-German television network
ARTE, which are producing a documentary about the life
of Vasco da Gama and the shipwreck of Ngomeni. If it is
possible to identify Ngomeni’s ship as Vasco da Gama’s
galleon S&o Jorge, the interest of this site will be even
greater, as a physical artifact of the navigator’s life.
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15. Penico / Chombo
cha kijisaidia haja ndogo
(Photo: C. Bita)

Uchimbaji wa eneo hili la meli hii ya Ngomeni ni jukumu
la Makumbusho ya Kitaifa Kenya, (National Museums of
Kenya) yanayoongozwa kwa ushirikiano na Caesar Bita
na Filipe Castro. Uchimbaji unfadhiliwa na Makumbusho
ya Kitaifa ya Kenya, Baraza la Manispaa la Sines, na
Bwana Gary Philbrick, mfadhili wa Marekani ambaye pia
ni mzmiaji na mmoja katika ya timu inayochimba meli hii.
Kazi nyingi za uifadhi ni jukumu la wakazi wa Ngomeni,
ambao tunawatambua kuwa wamiliki na walinzi bora wa
meli hii ya Ngomeni. Mradi huu ni wao na umetengenezwa
kwa ajili yao. Kama mradi wa akiolojia wa jamii, unaofanywa
na wakazi na kuandaliwa na sisi na Makumbusho ya
Kitaifa ya Kenya. Kituo cha tafsiri kimepangwa kwa ajili
ya eneo hilo, pamoja na chumba maalum katika Jumba la
Makumbusho la Malindi, lililoko karibu na mnara wa Vasco
da Gama na mabaharia wengine waliotembelea pwani ya

Kupitia meli hii iliyozama, historia ya Ureno inakuwa
sehemu ya historia ya Kenya, na moja ya malengo ya
mradi huu ni kuleta hadithi ya Vasco da Gama na upanuzi
wa Ureno kwa wakazi wa eneo hilo. Kwa lengo hili, tayari
tumefanya mikutano kadhaa katika Jumba la Makumbusho
la Malindi, ambalo linatumika kama kituo cha kwanza cha
mabaki yaliyopatikana kwa meli hii. Uhifadhi wa mabaki
haya ni jukumu la maabara ya uhifadhi ya Mombasa,
ambayo utaalamu wake unatambuliwa kimataifa, haswa
kupitia usindikaji wa mkusanyiko wa meli ya Ureno Santo

Antonio de Tana, iliyochimbwa

s —"‘-m Mombasa na Taasisi ya Akiolojia

ya Baharini (institute of Nautical
Archaeology) katika miaka ya 1970.
Kwa ufadhili wa Halmashauri
ya Jiji la Sines, mahali pa
kuzaliwa kwa Vasco da Gama,
tunakusudia kutengeneza seti
ya mifumo ya kidijitali ambayo
itaturuhusu  kuboresha uelewa
wetu wa meli za Ugunduzi na safari
za Ureno.

Utafiti wa meli za Ureno na historia zao ni
muhimu kwa historia ya Ulaya na dunia,
na habari za mradi huu nje ya Ureno
tayari zimeibua shauku kutoka kwa
mtandao wa televisheni ya Ujerumani
ZDF na mtandao wa televisheni ya
Ufaransa na Ujerumani ARTE, ambao
wanaandaa makala kuhusu maisha ya
Vasco da Gama na kuzama kwa meli ya
Ngomeni. lkiwa inawezekana kutambua
meli ya Ngomeni kama meli ya Vasco da
Gama iitwayo Sao Jorge, shauku ya tovuti

hii itakuwa kubwa zaidi, kama kitu halisi cha
maisha ya baharia.



MISSING ROMAN PERIOD WRECK OFF

SVETI IVAN ISLAND NEAR ROVINJ
V444444444400dzzizzzizizzzzzizzzzzzzzzzdd

Luka Beki¢ Ibekic@icua.hr

An archaeological team of the International Centre for
Underwater Archaeology in Zadar and of the Bavarian
Society for Underwater Archaeology (BGfU) from
Germany launched a search this year for a missing
Roman period wreck off Sveti Ivan Island near Rovinj. The
site was identified by archaeologists in 2011 when local
divers led an ICUA team to a position known as Ciglice
(“Small Bricks”). Bricks are scattered on the seabed here
in quantity, along with amphorae sherds that divers have
been removing in great numbers for decades. Initial
surveying of the terrain found that this was a proper late
antique period wreck with a cargo of amphorae and fine
north African sigillata ware. The site lies to the northwest
of the island, at depths of five to ten metres. The initial
dives at the site recovered a dozen special finds, parts
of amphorae, small sigillata vessels, and even parts of a
ship’s lead plating. Although extensively looted we have
chosen this site as one of those at which we will attempt
to determine the degree to which traces of a wreck have
survived.

Investigation of the site was scheduled for this season and
a small team was set up with the task of systematically
surveying the entire submerged slope of the island in
search of finds that might provide insight as to the ship’s
origin, its cargo, and when it sank. Participating in the
underwater investigation were ICUA specialists Luka
Beki¢ PhD, Maja Kaleb, and Sime Vrki¢ PhD, joined by
Max Fiederling PhD, Michael Heinzimeier, and Philip
Tanzer of the BGfU. Also on the team was archaeology
student Deni Demetlika. Logistical support—diving
cylinder refilling and equipment storage—was provided
by the Rovinj Sub diving centre.

Most of the surface finds were recorded on the rocky
slope from depths of five to ten metres, which informed
our decision to set out a grid of large four-by-four-metre
trenches. These were marked out with iron spikes and
cords to improve diver orientation. The rocky seabed

Maja Kaleb mkaleb@icua.hr

Ove godine je arheoloSka ekipa Medunarodnog centra
za podvodnu arheologiju u Zadru i Bavarskog drustva
za podvodnu arheologiju (BGfU) krenula u potragu za
nestalim rimskim brodolomom kod otoka Sv. Ivan blizu
Rovinja. Ovo nalaziste je arheoloSki otkriveno tek 2011.
g. kada su arheolosku ekipu MCPA lokalni ronioci odveli
na poziciju koju su zvali ,ciglice”. Ova pozicija je tako
nazivana jer su ovdje na dnu razbacane brojne opeke,
ali i ulomci amfora, koje su ronioci masovno odnosili
desetljec¢ima. Vec¢ pri prvim pregledima terena uoceno
je da je tu rije¢ o pravom kasnoanti¢kom brodolomu s
teretom amfora i fine sjevernoafriCke sigilate. Nalaziste
je na sjeverozapadnoj strani otoka, na dubini od 5 do
10 metara. Prilikom prvih ronjenja na ovom mjestu smo
prikupili desetak posebnih nalaza, dijelova amfora,
sigilatnih posudica pa ¢ak i dijelove olovne oplate broda.
Stoga je ovo, mada gotovo u potpunosti opljackano
nalaziste, odredeno kao jedna od toaka gdje ¢e se
pokuSati ustanoviti koliko jo§ ima preostalih tragova
brodoloma.

Istrazivanje brodoloma doslo je na red ove godine, pa je
okupljena manja ekipa koja je imala za zadatak sustavno
pretraziti ¢itavu padinu otoka u potrazi za arheoloSkim
nalazima koji bi mogli dati odgovore o tome odakle je
ovaj brod doSao, Sto je prevozio i kada je potonuo. U
podvodnim istraZivanjima su sudjelovali djelatnici MCPA
doc. dr. sc. Luka Beki¢, Maja Kaleb i dr. sc. Sime Vrkié,
a iz BGfU dr. sc. Max Fiederling, Michael Heinzimeier i
Philip Tanzer. Ekipi se pridruzio i student arheologije Deni
Demetlika. LogistiCku podrsku punjenja ronilackih boca i
skladiStenja opreme pruzio je ronilacki centar Rovinj Sub.

S obzirom da je najviSe povrSinskih nalaza zabiljezeno na
kamenitoj padini od dubine pet metara do dubine od deset
metara, odlu¢eno je da ¢e se postaviti mreza vecih sondi
stranica 4 x 4 metra. Oni su iskolCeni s zeljeznim Sipkama
i konopima za bolju orijentaciju ronilaca. S obzirom na
kamenito dno, Sipke nisu uvijek mogle biti postavljene
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here meant that we were not always able to set out
spikes at the ideal spot, resulting in a degree of deviation
in the appearance of the grid. This did not, however,
unfavourable impact our ability to accurately record the
position of individual special finds, measured in each of
the trenches. The non-diagnostic sherds from the bodies
of amphorae collected along with the special finds were
counted, photographed, and weighed before being
returned to the seabed.

1.Searchingthe grid areaonthe rocky slope/Pretrazivanje
mreziSta na kamenoj padini (Photo: M. Fiederling)

Documentation of the investigation field was two-
fold. Analogue measurements were taken of all fixed
points outside the field and of the fixed points of the
investigation grid. The whole of the investigation field
was also photographically imaged for the development
of a model and orthophotograph that will form a site plan.
Surface buoys were used to calibrate the field in the GPS
system. Individual special finds were calibrated to the
grid to develop a distribution map. Manual examination of
the investigation field on the slope was followed by water
pump-powered eductor excavation of three two-by-two-
metre trenches on the sandy seabed below the slope.
Some artefacts were recovered from these trenches, but
it is evident that most artefacts remain on the rocky slope
and have not been washed down to the sandy bottom.

finds.
Typologically  significant amphorae sherds were
particularly rare, as most of the recovered sherds are
from the body of amphorae and not typologically relevant.
This clearly indicates the extent of looting at this site. That
the ship was obviously carrying a cargo of amphorae is
evident from the total sherd count. Two massive amphora
spikes and three upper parts with handles were found.
These correspond to the Africana IIC type (SF14, SF36,

The investigation vyielded only 25 special

na idealnim mjestima pa je doslo do otklona u izgledu
mreze. No to nije utjecalo na toénost pozicija pojedinih
posebnih nalaza, koji su umjereni u svakoj sondi. Osim
posebnih nalaza, prikupljani su i nedijagnosti¢ki ulomci
trbuha amfora, koji su nakon brojanja, fotografiranja i
vaganja vraceni na morsko dno.

Dokumentacija polja istrazivanja obavljena je dvojako.
Analogno su izmjerene sve fiksne toCke van polja kao
i fiksne oznake mrezista istrazivanja. Ujedno je cijelo
polije istrazivanja fotografirano za izradu modela i
ortofotografije u svrhu izrade nacrta nalaziSta. Spomenuto
polie je putem povrSinskih bova uspjeSno umjereno u
GPS sustav. Svi pojedinaéni posebni nalazi su umjereni
u mreziStu za izradu karte rasprostiranja. Nakon §to
se ruéno pregledalo polje pretrazivanja na padini, na
pjeS¢anom dnu ispod padine iskopane su tri sonde
veliine 2 x 2 metra, uz pomoc¢ vodene pumpe i mamuta.
U tim sondama pronadeno je nekoliko nalaza, ali o€ito
je da se vedina nalaza zadrzala na kamenitoj padini i da
erozijom nisu legli na pjes¢ano dno.

Tijekom istrazivanja pronadeno je samo 25 posebnih
nalaza. Posebno rijetki su tipoloski znacajniji nalazi
amfora, a vecéina pronadenih ulomaka su dijelovi
trbuha amfora koji nisu tipoloski relevantni. To je jasan
pokazatelj opsega pljacke ovog nalaziSta. No brod je
svakako prevozio teret amfora, Sto se moze zakljuditi

» 2. Sherd from a small Near Eastern amphora / Ulomak
manje bliskoistoéne amfore (Photo: L. Bekic)



SF41), dated to the fourth and early fifth centuries. A po ukupnom broju ulomaka. Pronadena su dva masivna
smaller globular amphora with a ribbed shoulder is Silika amfore i tri gornja dijela s ru¢kama. Amfore bi
attributable to Near Eastern production (SF15). odgovarale tipu Africana IIC (PN 14, 36, 41) koji se datira
u 4. i pocetak 5. st. Ujedno je nadena i manja globularna
We also recovered a number of other potsherds. Most amfora s narebrenim ramenom, koja bi se mogla pripisati
were from sigillata plates and platters with impressed bliskoistoénoj produkciji (PN 15).

designs. The most notable is a plate with a design o P ——

in relief of a man, by all appearance a 0 “P-,r;ﬁﬂl‘-:'“ﬁ‘;_ Osim amfora pronadeno je vise ulomaka
depiction related to the Mithraic cult. o o

""i'}; i "3 razliitih keramickin posuda. Uglavnom

The figure—wearing a short tunic ™ su to sigilatni tanjuti i pladnjevi s
and a cloak—holds a long staff, : 5 utisnutim ukrasima. Najvazniji nalaz ovih
likely a torch. In the Mithraic J : I \ 1 istrazivanja je tanjur s reljefnim prikazom
iconography torches were held 3 ’L Covjeka, koji po svojem izgledu spada u
by the dadophoroi Cautes 3 | prikaze vezane uz Mitrin kult. Naime, osim
and Cautopates. These ¥ = ' kratke tunike i plasta, ¢ovjek u ruci drzi dugi
plates are of the Hayes £ _ " &tap, vjerojatno baklju. Takve baklje su u
53A type, dating from { : | Mitrajskim prikazima drzali Kauta i Kautopata,
350 to 430 CE, L g e - | bakljonose. Ovakvi tanjuri klasificiraju se kao
possibly later. SRS : tip Hayes 53 A i datiraju od 350. do 430. g.,
The only other 4 kA 5z A | ;s | a mozda i kasnije. Kod nas su pronadeni
such finds Sl T W O A .. samo na nalazi$tima Babulja$ - Pakostane
were found at _,Z: S e T e oy | *' i Duboka - Hvar.
the Babuljas- IS =, Tty e ST AL R =
Pakostane and e s -4l Osim fine keramike, zabiliezeni su i
Duboka-Hvar o e it e e’ nalazi vecih tarionika i grube keramike,
sites. e ool iy ' kasnoanti¢kin lonaca za kuhanje i drugih
ar® i 3. A plate with a man oblika poput zdjela. Pronaden je i neobi¢an
Besides the fine depicted in relief / keramicki uteg (PN 23), izraden od masivne
ceramic ware, finds Tanjur s reljefnim opeke, koji na sebi ima utore za vezanje
included large mortars and coarse prikazom Covjeka konopa. Detaljna analiza svih nalaza obaviti
pottery, late antique cooking pots, (Photo: L. Bekic) ¢e se nakon provedene desalinizacije i
and other forms, including bowls. An Ci8¢enja u konzervatorskom laboratoriju
unusual ceramic weight (SF23) made MCPA u Zadru.
of a massive brick has grooves where
a cord was tied. Detailed analysis of all the Kao i svake godine, ovisno o dojavama ronioca,
recovered artefacts will follow desalination and pregledavali smo i druge pozicije kako bi usli u trag
cleaning at the ICUA conservation laboratory in Zadar. potencijalnim brodolomima. Prema dojavi ronioca KPA
Rovinj, Zorana Curéiéa Zokija, otisli smo na poziciju
As always, when divers report a find, we examined other izmedu otoka Svetog Ivana i Sturaga, gdje je na dubini od
positions with the aim of identifying possible new wreck 12 metara zamijetio hrpu opeka. Po dolasku na poziciju
sites. Following on a report from Zoran “Zoki” Curgi¢ of uocili smo da je na dnu velika hrpa opeka, 10 x 5 metara
the KPA Rovinj diving club we visited a position between povrsine. Opeke su uredno poslozene Sto ukazuje da je
Sveti Ivan Island and Sturag Island, where he observed a ovdje potonuo brod koji je prevozio teret opeka. Da je
pile of bricks at a depth of twelve metres. At the position rije¢ o prevrtanju ili izbacivanju, opeke ne bi bile uredno
we observed a large pile, covering a ten-by-five metre slozene na dnu. No, nikakvih tragova broda ili nekog
area. The bricks are stacked in orderly fashion, indicating drugih nalaza nismo pronasli prilikom tog ronjenja. Uzeli
a vessel with a cargo of bricks. Capsizing or jettisoning smo uzorak opeke i napravili video i fotodokumentaciju
would not have left a neatly arranged pile on the seabed. ovog nalaziSta. Opeke vjerojatno datiraju u 19. st.
This dive did not identify any other signs of a ship or other
finds. A sample was taken of the bricks, and the site was Osim toga, ronioci su posijetili nalaziSte novovjekovnog
video and photographically documented. The bricks are stovarista otpada na zapadu otoka Sv. Katarina. Takoder
likely of nineteenth century date. su po dojavi Skoljkara ronioca otiSli na rt Muntrav
(Montauro) provjeriti dojavu o nekoliko amfora koje vire
The dive team also visited the find of a post-medieval iz pijeska, ali ta dojava nije potvrdena uvidajem.

refuse dump to the west of Sveta Katarina Island. A visit
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4. Site drawing showing the distribution of finds / Nacrt
nalazista s rasporedom nalaza (By: P. Tanzer, M. Kaleb)

was also made to the Muntrav (Montauro) cape based on
a shellfish diver report of a number of amphorae poking
out of the sandy bottom but our survey of the locality did
not confirm the report.

An advanced underwater archaeology course was staged
in the autumn of 2025 in the frame of our investigation of
the underwater archaeological site off Sveti Ivan Island.
This is one of a series of specialised courses ICUA
has offered for over a decade now, originally launched
in collaboration with UNESCO to provide systematic
education for underwater archaeologists, and to
promote the implementation of international standards in
underwater cultural heritage protection.

The two-week programme was staged in Rovinj and on-
site, with course activities based out of the KPA Rovinj
diving club, and logistical support provided by the Rovinj
Sub diving centre. The participants took part in actual
fieldwork at a late antique wreck site, with a combination of
theoretical lectures and an intensive hands-on component,
including methodology training, site documentation, and
manual excavation of archaeological finds.

Taking part in the course were Ernest Rappel (Germany),
Jordan Hanson (lreland), Maider Galparsoro Aierbe
(Spain), and Agata Karan (Croatia). Collaborating in
the course programme were members of the BGfU and
outside associates, continuing a long tradition of ICUA-
organised international education programmes aimed
at providing specialist training for archaeologists in the
investigation and preservation of underwater cultural
heritage.

U sklopu istraZivanja podvodnog
arheolodkog nalazista  kod
otofica sv. Ivan, tijekom
jeseni 2025. godine odrzan
je Napredni teCaj podvodne
arheologije. Rije¢ je o jednom
u nizu specijaliziranih tecajeva
koje MCPA provodi veé vise
od desetlje¢a, a koji su izvorno
pokrenuti u suradnji s UNESCO-
om s ciliem sustavne edukacije
arheologa za rad u podmorju
i primjenu medunarodnih
standarda u zastiti
podvodne kulturne bastine.

Dvotjedni program provodio se
u Rovinju i na samom nalazistu,
dok je baza za odrzavanje
teCaja bio KPA Rovinj—-CAS
Rovigno, uz logisti¢ku potporu ronilackog centra Rovinj
Sub. Polaznici su sudjelovali u stvarnom terenskom
radu na kasnoantickom brodolomu kroz kombinaciju
teorijske nastave i intenzivnog prakti¢nog dijela, koji
je obuhvacao metodoloSke vjezbe, dokumentiranje
nalazista i ruéno iskopavanje arheoloSkih nalaza.

Na te€aju su sudjelovali Ernest Rappel (Njemacka),
Jordan Hanson (Irska), Maider Galparsoro Aierbe
(Spanjolska) i Agata Karan (Hrvatska). Teéaj je proveden
u suradnji s ¢lanovima Bayerische Gesellschaft flr
Unterwasserarchaologie (BGfU) te vanjskim struénjacima,
nastavljajuc¢i dugogodisnju tradiciju MCPA u organizaciji
medunarodnih edukacijskin programa usmjerenih na
struéno osposobljavanje arheologa za istrazivanje i
ocuvanje podvodne kulturne bastine.

Istrazivanjem rimskog brodoloma kod Svetog Ivana,
zavrSavamo radove na svim vaznijim brodolomima
Rovinjstine. Ovo nalaziste ¢e vjerojatno biti u potpunosti
istrazeno kroz joS jednuiili dvije kampanje. Od neistrazenih

brodoloma ostaje samo novovjekovni brodolom s
criepovima kod otoka Samera i rimski brodolom na
vecéoj dubini prema Barbarigi, koji je pronaden proSle
godine. Nadamo se da ¢e se u buduéim pretrazivanjima
rovinjskog podrucja pronacdi jo§ poneki brodolom koji bi
vrijedilo istraziti. Indicije za to postoje, ali je potrebno nadi
nekog ronioca koji zna to¢niju poziciju tog nalazista. Do
tada c¢e se zavrsiti istraZivanje brodoloma kod Svetog
Ivana, koji mada temeljito oplja¢kan, ipak daje dovoljno
podataka za znanstvenu analizu.
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» 6. Part of the Rovinj 2025 team and
participants of the international underwater
archaeology course, from the left: / Dio radne
ekipe Rovinj 2025 i polaznici medunarodnog
teCaja podvodne arheologije, s lijeva: Deni
Demetlika, Jordan Hanson, Sime Vrkié, Agata
Karan, Maja Kaleb, Maider Galparsoro Aierbe,
Luka Beki¢, Michael Heinzlmeier, Phillipp
Tanzer, Ernest Rappel, and Max Fiederling
(Photo: F. Kaffola)
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SCANNING THE SEABED OFF DUGI OTOK

ISLAND

V244

Mladen PeSi¢é mpesic@icua.hr

Underwater archaeologists have identified sites off Dugi
otok Island on multiple occasions over recent years, with
most of these sites recorded in the area up to forty metres
depth.” These are depths accessible to diver surveys
and are located in the immediate vicinity of the island’s
shores. In 2023 ICUA specialists received reports of site
locations in areas further off the island, where depths
exceed forty metres. These locations are recorded on the
maps fishermen use, primarily when trawling. We know
that bottom trawling nets, designed to run across the
seabed to make their catch, also irreparably devastate
any cultural heritage they come across. Trawl fishers
often also “catch” a variety of archaeological artefacts.
The typical practice when drawing bottom trawl nets is to
record on maps locations of interest to fishermen. These
are usually rocky outcrops, concentrations of rocks, and
wrecks around which greater numbers of fish usually
congregate. Archaeologists are rarely able to access
information concerning these areas of rock rising above
the sandy bottom as fishermen are in no hurry to share
what is for them valuable information. In 2023, however,
ICUA gained access to one such map covering the area
to the west of Dugi otok Island within Croatian territorial
waters up to the twelve nautical mile boundary from the
island’s coastal baseline.

ICUA Zadar does not possess the equipment necessary
to scan and survey finds at these depths, and we turned
to the Centre for Underwater Archaeology in Bulgaria’s
Sozopol as it does have the equipment needed to pursue
this project. Our colleagues from Bulgaria arrived with the
equipment essential for scanning the deep areas slated for
surveying this season, including sophisticated multibeam,
side-scan sonar, and submersible ROV equipment. Most
critically we were joined by an experienced Bulgarian
team consisting of Kalin Lyubenkov Dimitrov, Kiril Gligorov
Velkovsky, Viktor Vasilev Dimitrov, and Zhelyazko
Dimitrov Zhelyazkov. The survey took place from 20 to 29
August of 2025. The archaeological investigation was led
by field director Mladen Pesi¢ and his deputy Roko Surié.

1 Pesi¢ 2015, 24-28; UgleSi¢ & Parica 2013, 147-149.
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» 1. Prepping the winch for the side-scan sonar / Pripreme vin¢a

za side scan sonar (Photo: M. PeSic)

Podvodna nalazista Dugog otoka evidentirana su
u nekoliko navrata tijekom proSlih godina od strane
podvodnih arheologa, no vecina tih nalaza zabiljezena je
u podrucju do 40 metara dubine.' To su dubine koje su
dostupne roniocima za pregled i nalaze se u neposrednoj
blizini otoka. Tijekom 2023. godine djelatnici MCPA
dobili su informacije o postojanju pojedinih nalaziSta na
podru¢jima koja se nalaze na dubinama vec¢im od 40
metara i dosta su udaljena od obale. Navedene lokacije
zabiljeZzene su na kartama koje su ribari koristili tijekom
svojih ribarskih aktivnosti, najéescée prilikom koc&arenja.
Poznato je da ko¢arske mreze koje su dizajnirane tako da
struzu morsko dno i prikupljaju ribu, ujedno i nepovratno
uniStavaju i kulturnu bastinu koja se tamo nalazi. Ribari
tijekom ribarenja Cesto u koCama ,uhvate“ i razne
arheoloske nalaze. Obic¢aj je da se prilikom povlacenja
takvih pridnenih mreza na kartama biljeze lokacije koje su
ribarima zanimljive, najéeS¢e nekakvi podvodni brakovi,
nakupine kamena ili brodolomi oko kojih se najceSce
skupljaju vece koli¢ine ribe. Arheolozi vrlo teSko dolaze




2. The side-scan sonar is ready for descent / Side scan sonar
spreman za spustanje (Photo: M. Pesi¢)

Frane Sori¢ of Preko provided use of his boat, co-piloted
by captain Ljubo Markulin.

Much of the preparatory work took place in the port of
Gazenica, where two days were spent mounting the
seabed scanning equipment on the boat.

The most complex process involved mounting a winch
weighing in excess of six hundred kilograms and required
to lower and raise the side-scan sonar device. A mobile
crane was used to lift the winch onto the boat for mounting
on the boat’s rail. We also mounted a multibeam device
used to develop a precise map providing us with a
topographic picture of the seabed. An additional generator
was also mounted to provide the electrical power needed
to operate the winch. Before heading out to Dugi otok
Island our test of the equipment in the Zadar Channel
confirmed that it was fully operational and ready for our
investigative work.

The investigative concept was to use the side-scan
sonar in parallel with the multibeam; they yield differing
but compatible results, together providing a much better
picture of the seabed for our subsequent analysis. Our
survey of the terrain utilised a multibeam resolution
covering an area of about 160 metres (eighty metres to
each side of the boat), while the side-scan sonar was set
to cover about 280 metres of surface area; a hundred
metres to each side of the boat in high resolution and
a further approximately forty metres to each side in
somewhat lower resolution. We also used an underwater
robot, a Chasing model ROV, to survey a number of
promising locations. Only a small number of locations
were thus closely examined given that this season’s

do tih informacije tzv. ,zadiva“ zato jer ribari Cuvaju te
podatke za sebe, no tijekom 2023. godine upravo jedna
takva karta koja pokriva podrucje zapadnog dijela Dugog
otoka na podrucju teritorijalnog mora Republike Hrvatske
do granice od 12 nauti¢kih milja od krajnje granice obale
otoka je dosla je u MCPA Zadar.

S obzirom da MCPA Zadar ne posjeduje opremu s kojom
bi se mogli skeniratiipregledati nalazi na tolikim dubinama
odluc¢eno je da c¢e se u projekt ukljuciti bugarski Centar
za podvodnu arheologiju iz Sozopola koji posjeduje
opremu s kojom se projekt moze provesti. Bugarski
kolege donijele su opremu koja je bila neophodna za
dubinsko skeniranje podrucja koje se odlucilo ove godine
pregledavati, a radi se o sofisticiranoj opremi kao $to je
multibeam, sidescan sonar i podvodni ROV. Najvaznije je
Sto je uz opremu naistrazivanju uklju¢en i iskusni bugarski
tim Kalin Lyubenkov Dimitrov, Kiril Gligorov Velkovsky,
Viktor Vasilev Dimitrov, Zhelyazko Dimitrov Zhelyazkov.
Pregled je obavljen u periodu 20. do 29. kolovoza 2025.
ArheoloSka istrazivanja vodio je dr. sc. Mladen PesSi¢, a
zamijenik voditelja bio je Roko Suri€. Prilikom istrazivanje
koristila se brodica u vlasnistvu Frane Sori¢a iz Preka,
uz kojeg je brod vozio i kapetan Ljubo Markulin. Velik
dio pripremnih radova odvijao se u luci Gazenica gdje
se oprema 2 dana montirala na brod koji je koristen za
skeniranje podmorija.

Najkompleksniji proces je montiranje vin¢a teSkog preko
600 kila koji je sluzio za dizanje i spustanje Side Scan
Sonara. Vin¢ se montirao uz pomo¢ kamion dizalice
koja ga je digla u brod nakon ¢ega je dodatno fiksiran
za ogradu broda. Takoder je montiran i multibeam uredaj
koji ¢e sluziti za preciznu izradu karte to jest pruZit ¢e nam
sliku reljefa morskog dna. Na brodu je i montiran dodatni
agregat kao izvor struje koji ¢e posluziti za pokretanje

» 3. Kiril and Viktor prepare the ROV / Kiril i Viktor pripremaju
ROV-a (Photo: M. Pesic)
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4. Scanning results were monitored here / Kutak za pracenje
rezultata skeniranja (Photo: M. PeSic¢)

investigative work is focused on scanning the greatest
possible area to obtain the greatest possible quantity of
data for analysis over the coming years.

Scanning was performed of multiple areas over seven
days. Each zone was marked out with parallel lines spaced
250 metres apart. This aimed to capture the entire area
as dictated by the scope of the side-scan sonar. The ideal
boat speed during operation was from 3.5 to 4.5 knots,
with greater and lower speed also providing a means of

5. Map of the scanned areas / Karta skeniranih podrucja (By: K.
Velkovsky, M. Pesic)

vinéa. Prije odlaska na Dugi otok oprema je testirana u
zadarskom kanalu te je zaklju¢eno da je funkcionalna i da
se moze krenuti na istrazivanje.

Ideja istrazivanja bila je da se paralelno koriste Side
Scan Sonara i multibeam koji imaju razliite rezultate,
a medusobno su kompatibilni i daju puno bolju sliku
morskog dna koja se kasnije treba analizirati. Tijekom
pregleda terena koristila se rezolucija multibeama koja
pokriva povrSinu od oko 160 metara (80 m sa svake
strane broda), dok je side scan sonar bio postavijen da
pokriva oko 280 metara povrsine; sa svake strane broda
100 metara u visokoj razlucivosti i oko 40 metara u nesto
slabijoj razlu€ivosti. Osim toga koristio se i podvodni robot,
ROV model Chasing, s kojim se proveo pregled nekoliko
zanimljivih lokacija. Pregledan je samo maniji broj lokacija
iz razloga $to je ovogodisnje istrazivanje bilo koncentrirano
na skeniranje sto veéeg podrucja da bi se dobilo Sto vise
podataka koji se mogu pregledavati i narednih godina.

Skeniranje se provodilo kroz sedam dana na razliéitim
podrucjima. Svako pojedino podrucje bi se oznacilo kao
mreza paralelno postavljenih linija udaljenih medusobno
250 metara. Razlog tome je da se prilikom skeniranja
pokrije kompletna povrSina koju obuhvaéa side scan
sonar. Idealna brzina kretanja broda je 3,5 do 4,5 ¢vorova,
s tim da se smanjivanjem i povec¢anjem brzine dodatno
moze regulirati udaljenost uredaja od dna. Skeniranje
se provodilo paralelno na niskoj frekvenciji od 400Hz i
na visokoj frekvenciji od 900Hz. Za pregled dobivenih
rezultata koristio se program Global Mapper.
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6. The BROD position on the map / Pozicija BROD na karti
(Photo: M. Pesic)

regulating the height of the device above the seabed.
Scanning was performed in parallel at a low frequency
of 400Hz and a high frequency of 900Hz. Global Mapper
software was used to review the results.

The scanning operation acquired a number of promising
targets that will be analysed further; the most interesting
position, however, is indicated on the mapped terrain
as BROD [“SHIP”]. The scan itself and the subsequent
ROV survey identified a metal wreck. There are two
concentrations of metal remains, evidently parts of a ship
that broke apart over a broad area when it sank. The
wreck lies at a depth of 77 metres. The area was scanned
several times to precisely determine the object’s location
and appearance, followed by a ROV descent to the
seabed to image the sunken remains. What is possibly
a container or tank was identified to the north side, while
the main concentration of the ship’s remains are to the
south side. Much of the wreck is covered by nets and net
cordage, some of which rise several metres above the
seabed. This survey was unable to precisely establish a
date, but it is possibly a twentieth century wreck.

Some of the promising positions, which give all the
appearance of a wreck with amphorae, were found
by ROV imaging to be no more than clusters of rock
resembling such a wreck.

In the project’s first season applying non-destructive
methods for our survey of the seabed off Dugi otok Island
proved to be a challenging but promising endeavour. This

EPSTedduwiEds

lako je tijelom skeniranja otkriven niz razli¢itih meta koje se
tek trebaju pregledati, najzanimljivija je bila pozicija koja
je na kartama oznacena kao BROD. Prilikom skeniranja
i prilikom naknadnog pregleda ROV-om dewfiniralo se
da se radi o ostatcima metalne olupine. Radi se o dvije
nakupine metala, ocigledno ostatci broda koji se uslijed
potapanja raspao na vec¢em podrucju. Nalaze se na
dubini od 77 metara. Podrucje je skenirano viSe puta
da bi se to€no odredila lokacija i izgled objekta nakon
¢ega je na dno spusten ROV koji je i snimio potopljene
ostatke. Definirano je da se na sjevernoj strani nalazi
odvojeni objekt nalik na spremnik ili tank, dok se glavna
koncentracija ostataka brod nalazi na juznoj strani. Dobar
dio olupine prekriven je mrezama i konopima od mreza
od kojih se neki uzdizu i nekoliko metara iznad dna. Na
osnhovu ovog pregleda nije se moglo to¢no ustanoviti
datacija broda, ali moguce je da on pripada periodu 20.
stoljeca.

» 7. Results of side-scan sonar imaging of the BROD position /

Rezultat skeniranja pozicije BROD na side scan sonaru (Photo:

M. Pesic)
4
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8. Remains of the metal wreck / Ostatci metalnog brodoloma Nazalost, na nekim pozicijama koje su potencijalno
(Photo: V. Dimitrov) izgledale kao brodolomi s amforama, snimkom ROV-om
is an open sea area, largely uncharted in archaeological ustanovljeno je da se radi samo o nakupini stijena koje
terms, and the existing data on submerged cultural svojim oblikom podsjecaju na brodolom s amforama.
heritage is modest indeed. We collected abundant

data from the area surveyed with side-scan sonar and Pregled podmorja Dugog otoka nedestruktivnim
multibeam devices. Over the coming period the obtained metodama se prve godine se pokazalo kao izazovan, ali
data will be analysed in detail, informing our conclusions zanimljiv projekt bududi da je podrucje otvorenog mora
as to possible targets that warrant more detailed relativno nepoznato arheolozima i podatci o potopljenoj
examination. kulturnoj bastini su vrlo oskudni. Prikuplijeno je mnogo
materijala sa skeniranog podrucja koje se pregledavalo
Plans are in place to continue our collaboration with the paralelno Side scan sonaromi multibeamom. Kroz naredni
Centre for Underwater Archaeology in Bulgaria’s Sozopol period ¢e se dobivene informacije detaljno analizirati
in the coming year, aimed at further survey scanning that nakon ¢ega ce se dobiti zaklju¢ak o potencijalnim metama
will cover other areas to the north side of Dugi otok Island koje je potrebno detaljnije pregledati.

and at examining some of the promising targets identified

this year. Suradnja s bugarskim Centrom iz Sozopola se planira i
sliedece godine kada ¢e se nastaviti skeniranje drugih
podruéja na sjevernoj strani dugog otoka, a ujedno c¢e se
i pregledati neke od meta koje su skenirane ove godine.

9. Remains of the wreck covered with nets and cordage / Ostatci
brodoloma prekriveni mrezama i konopima (Photo: V. Dimitrov)
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THE UNDERWATER CULTURAL
LANDSCAPES OF MONTENEGRO PROJECT:
DIGITAL DOCUMENTATION TECHNIQUES
FOR IN-SITU PRESERVATION

V2 zz4444422424244dd

Darko Kovacevi¢ darkok@ucg.ac.me

Montenegro’s Adriatic coast contains underwater cultur-
al sites that remain incompletely documented, rendering
this heritage “invisible” to decision-makers and limiting
its legal protection against human and environmental
threats." To address this gap, the “Underwater Cultural
Landscapes of Montenegro” project was initiated by the
Center of Archaeology, IIMS, the University of Montene-
gro in cooperation with the Institute of Hydrometeorology
and Seismology’s Sector for Hydrography and Oceanog-
raphy. Building upon technical capacities from prior EU
co-funded initiatives and extending foundational surveys,
the project employs a multidisciplinary approach and
advanced technology to generate high-resolution digi-
tal datasets. This aimed to support state institutions in
establishing legal protection and monitoring systems, to
align with EU directive on Maritime Spatial Planning and
UNESCO recommendations.? Operational execution re-
lied on an inter-institutional framework, where hydrogra-
phers Luka Cali¢ and Radovan Kandi¢, under Director
Dusica Brnovi¢, led acoustic data acquisition, while mar-
itime archaeologists Darko Kovacevi¢, and Filip Popovi¢,
conducted targeted photogrammetry, archaeological in-
terpretation, and GIS integration. Adhering to the UNE-
SCO 2001 Convention, the project utilizes contactless
documentation methods to prioritize in-situ preservation,
ensure accurate digital documentation and creation of
integrated GIS inventory of underwater cultural assets.®

1 MacKintosh, 2019; Royal 2015; Gacevic¢ 2012.

2 Barianaki, Kyvelou, lerapetritis, 2023; Government of
Montenegro, 2025, 99-100.

3 Guérin, 2025.

Qiizzzzizz;zzzz;zzz;z;za

Podmorje Crne Gore krije lokalitete podvodne kulturne
bastine iz razliitih perioda jadranske istorije koji su
zbog nedovoljne dokumentovanosti ostali ,nevidljivi®
donosiocima odluka i bez pravne zastite.! Centar za
arheologiju IIMS-a Univerziteta Crne Gore, u saradniji
sa Sektorom za hidrografiju i okeanografiju Zavoda
za hidrometeorologiju i seizmologiju, pokrenuo je
projekat ,Podvodni kulturni predjeli Crne Gore“ sa
ciliem da podigne svijest o neophodnosti ocuvanja
podvodne kulturne bastine i premosti jaz nedovoljne
dokumentovanosti lokaliteta. Oslanjaju¢i se na
kapacitete razvijene kroz ranije EU kofinansirane
inicijative i nadogradujuéi se na prethodna istrazivanja,
projekat primjenjuje multidisciplinarni pristup i savremene
tehnologije u cilju generisanja visokorezolucijske

digitalne dokumentacije. Jedan od cilijeva projekta je da
se institucijama pruzi podrska i stvori dokumentacijska
osnova za uspostavljanje pravne zastite, kao i
inkluzija podvodne kulturne bastine u implementaciju
EU Direktive o pomorskom prostornom planiranju i

zadovoljavanje preporuka UNESCO-a.2 Operativna
realizacija zasnivala se na meduinstitucionalnom okviru,
u kojem su hidrografi Luka Cali¢ i Radovan Kandi¢, pod
rukovodstvom direktorice DusSice Brnovi¢, predvodili
prikupljanje podataka akusti¢nim sonarima, dok su
pomorski arheolozi Darko Kovacevi¢ i Filip Popovi¢
sprovodili fotogrametrijsko dokumentovanje, arheolosku
interpretaciju i GIS integraciju. U skladu sa UNESCO
Konvencijom iz 2001. godine, projekat primjenjuje
beskontaktne metode dokumentovanja dajuci prioritet in-
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1. World War Two shipwreck Maria Pompeii sunk off the coast
of Platamuni in 1942 / Brodolom iz Drugog svjetskog rata Maria
Pompeii, potonuo u blizini obale Platamunija 1942. godine (By:
ZHMSCG, UCG)

Thetechnical core ofthe “Underwater Cultural Landscapes
of Montenegro” project rests on a remote sensing strategy
that integrates acoustic and optical remote sensing
methods, designed to maximize data fidelity through a
methodology tailored to the specific environmental and
structural requirements of various submerged sites.* The
primary phase of data acquisition utilized acoustic sensors
deployed from the research vessel Sejong, operated by
the Institute of Hydrometeorology and Seismology of
Montenegro. Depending on the depth and complexity of
the target, documentation was strategically partitioned.
Specific shipwreck sites were documented using the
NORBIT iWBMS Multi-Beam Echo Sounder (MBES),
which delivered ultra-high-density 3D bathymetric data
to geometrically define large structures, while other sites
were mapped using the Edgetech 4125 Side Scan Sonar.
The Edgetech 4125, utilizing dual-frequency CHIRP
technology, was instrumental for sites requiring high-
frequency, 2D acoustic imagery, allowing the team to
resolve scattered debris fields that geometric bathymetry
might obscure.® For sites requiring the higher level of
detail, the methodology shifted to visual documentation
where divers executed targeted photogrammetry. In
the final integration phase, these data streams were
synthesized into operational datasets: raw acoustic data
from MBES and Side Scan surveys was processed into
clean 3D point clouds, digital terrain models (DTMs)
and ortophotos, while the photographic datasets were
processed via Structure-from-Motion (SfM) algorithms
to generate photo-realistic 3D mesh models and high-
resolution orthomosaics.® These outputs transcend
simple visualization, providing digital archive that allows
researchers to perform precise measurements, assess
structural degradation, and set the base to monitor site

4 Papatheodorou et al., 2011, 103-104.
5 Papatheodorou et al., 2011, 103.
6 Calantropio, Chiabrando, 2024.

situ o€uvanju, kako bi se obezbijedila precizna digitalna
dokumentacija i formirao integrisani GIS inventar
podvodnih kulturnih dobara.®

Tehni¢ko jezgro projekta ,,Podvodni kulturni predijeli Crne
Gore" zasniva se na strategiji koja integriSe akusti¢ne
i optiCke metode daljinske detekcije, osmisliene da
maksimizuju kvalitet podataka kroz metodologiju
prilagodenu specificnim  ekoloskim i  strukturnim
karakteristikama razli¢itih lokaliteta podvodne kulturne
bastine.* Primarna faza prikupljanja podataka Kkoristila
je akusticne senzore postavljene na istrazivacko plovilo
Sejong, kojim upravlja Zavod za hidrometeorologiju i
seizmologiju Crne Gore. U zavisnosti od dubine, razmjere
i slozenosti lokaliteta, dokumentovanje je strateski
segmentirano. Pojedinacni brodolomi dokumentovani su
koriS¢enjem NORBIT iWBMS viSesnopnog ehosondera
(MBES), kojije obezbijedio 3D batimetrijsku dokumentaciju
za geometrijsko definisanje velikih struktura, dok su drugi
lokaliteti mapirani pomocu boc&nog sonara Edgetech
4125. Edgetech 4125, sa dvofrekventnom CHIRP
tehnologijom, bio je klju¢an za lokalitete koji zahtijevaju
2D akusti¢ne snimke, omogucavajuci dokumentovanje
rasutih ostataka koje geometrijska batimetrija moze
zanemariti.® Za lokalitete koji zahtijevaju najviSi nivo
detalja, primenjivan je metod podvodne fotogrametrije.
U zavrSnoj fazi integracije, ovi razliciti tipovi podataka
objedinjeni su u operativne skupove: akusti¢ni podaci iz
MBES i bo¢nosonarskih snimanja obradeni su u &iste 3D
oblake taCaka, digitalne modele terena (DTM) i ortofoto
prikaze, dok su fotogrmetrijski setovi podataka obradeni
putem Structure-from-Motion (SfM) algoritama radi
generisanja fotorealisticnin 3D modela i ortomozaika.®
Ovi rezultati prevazilaze vizuelizaciju, stvarajuéi bazu
podataka koja omogucava precizna mjerenja, procjenu
strukturne degradacije i uspostavljanje osnove za
dugoroéni monitoring promjena na lokalitetima bez
potrebe za fizickom intervencijom.”

Nadovezujuci se na osnovna daljinska istrazivanja koja
je RPM Nautical Foundation sprovodila u periodu 2009-
2014, a koja su obuhvatila priobalnu zonu do dubina
od oko 100 metara duz skoro polovine obalne linije i
identifikovala lokalitete od helenistic(kog do modernog
perioda, projekat ,Podvodni kulturni pejzazi“ imao je
za cilj da popuni preostale dokumentacione praznine
evidentiranjem gotovo svih poznatih lokaliteta duz citave
obale.® ViSeslojna metodologija projekta selektivno je
primijenjena na raznovrsnu pomorsku bastinu.

Visokorezolucijski NORBIT MBES sistem koriscen je
za precizno batimetrijsko definisanje Sirokog spektra
potopljenih objekata, uklju€ujuc¢i brodolome iz Drugog
svjetskog rata Maria Pompei (Slika 1), Carlota i Oreste,
motorno-jedrilicu Littorio i minolovce Jugoslovenske



2. Austro Hungarian protected cruisers SMS Zenta sunk during
the Battle of Antivari, 16 August 1914 / Austrougarska zasticena
krstarica SMS Zenta, potonula tokom Bitke kod Antivarija, 16.
avgusta 1914. godine (By: ZHMSCH, UCG)

changes over time without the need for physical
intervention.”

Building upon the foundational remote sensing
campaigns conducted by the RPM Nautical Foundation
between 2009 and 2014, which surveyed almost the
half of the coastal zone to depths of approximately 100
meters and identified various sites from the Hellenistic to
modern periods, the “Underwater Cultural Landscapes”
project sought to bridge remaining documentation gaps
by recording nearly all known sites along the whole
coastline.® The project's multi-tiered methodology was
applied selectively across these diverse maritime assets.

The high-resolution NORBIT Multi-Beam Echo Sounder
(MBES) system was deployed to provide precise
bathymetric site definitions for a wide array of submerged
structures, including the World War Two shipwrecks
Maria Pompei (Figure 1.), Carlota, Oreste, the moto-
sailning boat Littorio and the Yugoslavian People’s
Army minesweepers M-142 and M-143 in the vicinity
of Budva. This acoustic mapping further extended to
the Austro-Hungarian cruiser SMS Zenta off the coast
of Petrovac which was first time documented through
this project (Figure 2), the possible Junkers 88 airplane
remains near Canj, and the diverse maritime heritage of
the Bar aquatorium, encompassing the French destroyer
Dague, Second World War shipwreck SS Quinto, the
Montenegrin royal yacht Rumija within the harbor of
Bar (Figure 3), and an unidentified shipwreck containing
cannons and shipboard equipment of French origin. To
complement these datasets, the Edgetech 4125 Side

7 Calantropio, Chiabrando, 2024; Papatheodorou et al., 2011,
103-104.
8 Royal, 2018; Royal, 2015.

narodne armije M-142 i M-143 na podrucju Budve.
Akusti€no mapiranje proSireno je i na
austrougarsku  krstaricu

SMS Zenta kod Petrovca

(Slika 2), koja je prvi

put dokumentovana kroz

ovaj projekat, potencijalne

ostatke aviona Junkers 88

kod Canja, kao i raznovrsnu

podvodnu basStinu barskog
akvatorijuma, uklju€ujudi
razaraC Dague, brodolom
iz Drugog svjetskog rata SS

Quinto, crnogorsku kraljevsku jahtu
Rumija unutar luke Bar (Slika 3) i
neidentifikovani brodolom sa topovima i
brodskom opremom francuskog porijekla
nedaleko od Volujice. Bocni sonar Edgetech 4125
koriSéen je za dokumentovanje parobroda Cetinje
brodoloma iz Drugog svjetskog rata u Tivatskom zalivu,
jugoslovenskog torpednog ¢amca Higins 78, parobroda
Goritia (Slika 4) i podmornice Fresnel brodoloma iz Prvog
svijetskog rata u akvatorijumu Ulcinja.® Fotogrametrija je
koriséena za lokalitete koji zahtijevaju visok nivo detalja,
ukljucujudéi lokalitet kod Dobreca sa imbreks crijepovima
(Slika 5), parobrod Tihany iz Prvog svjetskog rata,
torpedni ¢amac GoleSnica 91 iz 20. vijeka, partorini
brod PBR512 koji je bio u sastavu Jugoslovenske ratne
mornarice (Slika 6), ostatke aviona Supermarine Spitfire
IX Trop u priobalju Herceg Novog, kao i brodolom iz
Drugog svjetskog rata Oreste kod Budve i razara¢ Dague
iz Prvog svjetskog rata kod Luke Bar.1°

» 3. Remains of the Royal yacht “Rumija” gifted to Prince Nicholas
| of Montenegro by Turkish Sultan Abdul Hamid Il, sunk by
Austria-Hungary in March 1915 in the Port of Bar / Ostaci
kraljevske jahte Rumija, poklonjene knjazu Nikoli | Crnogorskom
od strane turskog sultana Abdul Hamida Il, potopljene od strane
Austro-Ugarske u martu 1915. godine u luci Bar (By ZHMSCG,
UCG)

Nakon prikupljanja, podataci su objedinjeni u
centralizovanu GIS bazu podataka, koja predstavlja
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Scan Sonar was utilized to document

sites of the Second World War shipwreck

Cetinje in Tivat Bay, the Yugoslav torpedo

boat Higins 78, the Goritia shipwreck (Figure 4), and

the submarine Fresnel in the aquatorium of Ulcinj.® Fine-
scale targeted photogrammetry was prioritized for sites
requiring high-frequency detail, including the site near

Dobre¢ comprised of imbrex tiles (Figure 5), the World
War | steamer Tihany, the mid-20th-century torpedo boat
Golesnica 91, patrol boat PBR 512 of Yugoslav People’s
Army (Figure 6) and the remains of a Supermarine
Spitfire IX Trop airplane in the littoral of Herceg Novi,
as well as the significant Second World War shipwrecks
Oreste near Budva and the World War | wreck of French
destroyer Dague near the Port of Bar."®

The project went beyond mere data collection by
consolidating all survey outputs into a centralized
Geographic Information System (GIS) database, creating
a comprehensive digital inventory that serves as the
baseline for the management of Montenegro’s underwater
resources."’ By transforming isolated datasets into a
coherent inventory and standardizing metadata, ranging
from precise geolocation coordinates to comprehensive
condition assessments and analysis, the database
ensures that information remains interoperable across
various state sectors. This cross-sectoral integration
is bridging the historical disconnect between maritime
archaeologists and state planners by rectifying the
previous “invisibility” of these sites in broad development
strategies. Now, institutions involved in the chain of
cultural heritage protection, along with spatial planning
authorities, can access a unified layer of spatial data,
9 Gacevi¢, 2012

10 Gacevic, 2012.
11 Figueiredo, Bernardes, 2010

osnovu za upravljanje podvodnim resursima Crne Gore."
Standardizacijom metapodataka od preciznih geolokacijskih
koordinata do detaljnih procjena stanja i analiza, i njihovom
integracijom u jedinstvenu bazu obezbjedena je
interoperabilnost informacija medu razli¢itim

sektorima. Ova medusektorska

dostupnost i razmena podataka

premoSéava jaz izmedu

pomorskih arheologa

i prostornih

planera,

» 4. The steamship “Goritia” mixed cargo steamship of the
Austrian “Lloyd” sunk in the vicinity of Ulcinj / Parobrod Goritia,
mjeSoviti teretni parobrod austrijskog ,,Lloyda“, potonuo u blizini
Ulcinja (By: ZHMSCG, UCG)

ispravljajuci prethodnu ,nevidljivost® ovih lokaliteta u Sirim
razvojnim strategijama. Institucije ukljuc¢ene ulanac zastite
kulturne bastine, kao i organi prostornog planiranja, sada
imaju pristup jedinstvenom sloju prostornih podataka,
S8to omogucava Upravi za zastitu kulturnih dobara da
definiSe pravnu za$titu, dok planerima omoguéava
sagledavanje zona kulturne bastine i njenih konflikata
sa drugim konkurentnim pomorskim interesima.'?
GIS baza funkcioniSe kao aktivni alat upravljanja koji
olakSava donoSenje odluka i osigurava da se podvodna
kulturna bastina prepozna kao kulturno dobro unutar
administrativnog i pravnog okvira Crne Gore."

Projekat,,Podvodni kulturni predjeli Crne Gore*“je doprineo
izradi Prostornog plana Crne Gore do 2040. godine,
obezbjedujuéi podatake potrebne za podizanje statusa
potopliene bastine u nacionalnoj planskoj hijerarhiji.™
UnoSenjem preciznih georeferenciranih koordinata i
digitalne dokumentacije u drzavni planski okvir, projekat
je stvorio osnovu da se podvodna kulturna bastina uzme
u obzir tokom implementacije EU Direktive o pomorskom
prostornom planiranju (2014/89/EU). Kako Crna Gora
uskladuje svoje pomorske politike sa EU standardima,
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5. The plan of the site near the Dobre¢ cape comprised of
imbrex tiles / Plan lokaliteta u blizini rta Dobre¢, koji ¢ine imbreks
crijepovi (By: Filip Popovic, UCG)

enabling the Authority for Protection of Cultural Properties
to define precise legal boundaries and terms of protection,
while allowing planners to view heritage zones alongside
competing maritime interests.'? Consequently, the GIS
database functions not just as a static archive, but as an
active governance tool that facilitates informed decision-
making and ensures that underwater cultural landscapes
are recognized as tangible assets within Montenegro’s
administrative and legal framework.'?

The inventory developed through the “Underwater
Cultural Landscapes of Montenegro” project has
contributed to the Spatial Plan of Montenegro until
2040, providing the evidence-based dataset required to
elevate submerged heritage within the national planning
hierarchy.'* By embedding precise georeferenced
coordinates and digital documentation into the state’s
planning framework, the project is preparing the
necessary ground for the UCH to be took into account
during the implementation of the European Union’s
Maritime Spatial Planning (MSP) Directive (2014/89/
EU). As Montenegro aligns its maritime policies with EU
standards, the project’s GIS database provides a “clash-
detection” mechanism to manage overlaps between
cultural heritage and other maritime industries, such as
tourism development, energy infrastructure (submarine
cables), and commercial fishing.®

12 Firth, 2018, 30-31

13 Spreafico et al., 2024.

14 Government of Montenegro, 2025, 99-100.
15 Firth, 2018, 30-31.

baza podataka pruza doprinos
upravljanju preklapanjima izmedu
kulturne bastine i drugih pomorskih
djelatnosti, poput turistiCkog
razvoja, energetske infrastrukture
(podmorski kablovi) i komercijalnog
ribarstva.®

Pored uticaja na politike, rezultati

projekta  dostavljeni su svim
institucionalnim akterima u lancu
podvodne kulturne bastine radi

jacanja institucionalnih kapaciteta,
dok je =zajednicka izlozba sa
Pomorskim muzejem Crne Gore u
Kotoru doprinijela podizanju javne
svijesti o ovim ,skrivenim“ dobrima
(Slika 7). Kona¢no, ovaj digitalni
arhiv predstavlja trajnu osnovu
za pracenje degradacije lokaliteta i uticaja klimatskih
promjena, kao i kljuéni preduslov za odrzivo upravljanije i
pravnu zastitu podvodne kulturne bastine.
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Podvodni

kulturni predjeli
Crne Gore
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within the Zanjice Bay / Patrolni éamac Jugoslovenske narodne A Framework for Analysis, Journal of Maritime

armije PBR 512, potonuo u uvali Zanjice (Photo: Center of Archaeology 14(3), 391-408
Archaeology, UCG) ’ ’

Beyond policy, the project results were fed to the all Papatheodorou, G., Geraga, M., Chalari, A.,
institutional stakeholders in the underwater cultural Christodoulou, D., latrou, M., Fakiris, E., Kordella, S.,
heritage value chain to strengthen institutional capacity, Prevenios, M. Ferentinos, G. 2011. - Remote sensing
while a collaborative exhibition with the Maritime Museum for underwater archaeology: case studies from Greece
of Montenegro in Kotor raised public awareness of these and the Eastern Mediterranean, Bulletin of the Geological
“hidden” assets (Figure 7). Ultimately, this digital archive Society of Greece XLIV, 100-115.

serves as a permanent baseline for monitoring site

degradation and climate change impacts and essential Royal, J. 2015. - Maritime evidence for overseas trade
prerequisite for the sustainable management and legal along the llyrian coast: the eastern Mediterranean
protection of underwater cultural heritage. connections, in Demesticha, S. (ed.) Perterram, per mare:
Seaborne trade and the distribution of Roman amphorae
in the Mediterranean, 199-218. Uppsala: Astréms.

7. Underwater Cultural Landscapes of Montenegro, an open
air exhibition in front of Maritime Museum of Montenegro /

Podvodni kulturni pejzazi Crne Gore, izlozba na otvorenom Royal, J. 2018 - The llyrian Coastal Exploration Program
prostoru ispred Pomorskog muzeja Crne Gore (Photo: MMM, (2010-2014): The Roman and Late-Roman finds
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FASCINATING FINDS FROM SVETI ANTE

STRAIT NEAR SIBENIK
V44444444ddliiiziiziizizzzzzzizzzzz;z;zz/za

Luka Beki¢ Ibekic@icua.hr

While implementing measures aimed at protecting
Croatia’s fan mussel population diver Bani Igli¢ of Bibinje
observed a number a large sherds of Roman period
amphorae off Cape Senidna in the area immediately
facing the Sveti Ante Strait Visitor Centre, notifying the
International Centre for Underwater Archaeology in
Zadar of his discovery. It was evident from the submitted
photographs that this was not an everyday find and that
it warranted inspection and, if possible, recovery. The
findspot falls within the area administered by the Nature
of Sibenik-Knin County public institution. ICUA Zadar
contacted the institution’s management to arrange the
details of underwater surveying. We planned a limited
duration activity to collect artefacts, establish the findspot
characteristics, and ascertain the broader site context
and potential. With this in mind we planned dives both
at the findspot and along the opposite shore to establish
a possible pattern in the broader area. Taking part were
ICUA Zadar specialists Luka Beki¢ PhD, Maja Kaleb,
Roko Suri¢, and Sime Vrki¢ PhD, joined by technical
diver Pani Igli¢. The investigative work covered three
days. The initial survey of the terrain was done on 27
May 2025, the second on 5 June, and the third on 25
September.

The first day of our survey, in May of 2025, we headed
out in the waters facing the visitor centre at the Sveti
Ante Strait. Our team of underwater archaeologists
began their dive to the west of Cape Seni$na, working
in two groups. The first group documented and collected
finds at depths of about twenty metres, while the second
group descended to thirty metres to seek any remaining
finds. Visibility was limited but satisfactory. The terrain
is made up of loose broken stone and drops relatively
abruptly to a sandy bottom at thirty metres depth. Both
groups saw successful dives at this position, collecting
nine large amphorae sherds, most from neck and upper
body sections.

Povodom provodenja mjera zastite plemenite periske,
ronilac Dani Igli¢ iz Bibinja primijetio je kod rta Senina,
odmah ispred Posjetiteljskog centra Sv. Ante, nekoliko
vecih komada rimskih amfora i o tome obavijestio
Medunarodni centar za podvodnu arheologiju u Zadru.
S obzirom na dostavljene fotografije, bilo je jasno da su
nalazi nesvakida$nji i da bi bilo potrebno obaviti uvidaj
i prema mogucnosti prikupiti neke od nalaza. Djelatnici
MCPA Zadar su stupili u kontakt s upravom Javne
ustanove Priroda Sibensko — kninske Zupanije, na &ijem
su prostoru nadeni spomenuti nalazi i dogovorena je
suradnja oko obavljanja podvodnih pregleda. Isplanirana
je jedna kratka i vremenski ograni¢ena akcija, u kojoj bi
se nalazi prikupili, ustanovio karakter nalazista i pokusalo
prepoznati Siri kontekst i potencijal ove pozicije. Stoga
je odluceno roniti na poziciji nalaza, ali i pregledati
nasuprotnu obalu kako bi se ustanovio mozebitni obrazac
na Sirem prostoru. U istrazivanju su sudjelovali doc. dr. sc.
Luka Beki¢, Maja Kaleb, Roko Surié, dr. sc. Sime Vrki¢
(MCPA Zadar) i tehnicki ronilac Bani Igli¢. Istrazivanje je
provedeno u tri radna dana. Prvi pregled terena obavljen

» 1. Divers at the point of entry into the sea facing the Sveti Ante
Strait Visitor Centre / Ronioci na mjestu ulaza u more, ispred

Posjetiteljskog centra Sv. Ante (Photo: S. Vrki¢)
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2. One of the amphorae on the seabed off Cape Senigna /
Jedna od amfora na dnu ispred rta SeniSna (Photo: R. Suri¢)

A third group was set up to survey the east end of Cape
Senisna and Minerska (Tratica) Cove. The survey off
Minerska Cove did not yield archaeological finds of any
significance, with only sporadic amphorae sherds found
in the deeper water facing the cove, in the strait.

Plans were developed following our survey of the south
side of the Sveti Ante Strait to survey the coves to the
other side with the aim of determining if the same types
of localities, possible anchorage sites, are present there.
We selected Capliena Cove and Sigenica Cove, two
inlets that appear most promising in this regard. Their
positions and configurations make them favourable as
Roman period anchorage sites, and we expected to
find a situation analogous to that on the south side. This
survey was performed in June of 2025.

Our first group of divers surveyed the whole of Capliena
Cove and found sporadic artefacts attributable to the
post-medieval period. These are jugs and bowls largely
of north Italian maiolica sgraffito ware and other related

3. A diver at Capliena Cove with a post-medieval bowl / Ronilac
u uvali Capljena s novojekovnom zdjelom (Photo: R. Suri¢)

je 27. svibnja 2025.g., a drugi pregled 5. lipnja. Tredi
terenski pregled obavljen je 25. rujna 2025. g.

Prvog dana pregleda, u svibnju 2025. g. akcija je
zapocela ispred Posjetiteljskog centra u kanalu Sv. Ante.
Podvodni arheolozi su se spustili u more zapadno od rta
Senigna, te su se podijelili u dvije skupine. Prva skupina
je dokumentirala i prikupila nalaze na oko 20 m dubine,
dok se druga skupina spustila do 30 m dubine gdje su
trazili preostale nalaze. Vidljivost je bila ogranic¢ena,
ali zadovoljavaju¢a. Teren je sipki razlomljeni kamen
i razmjerno se naglo spusta prema 30 metara gdje se
nalazi pjes¢ano dno. Obje skupine su izronile uspje$no
i na toj poziciji je prikuplieno 9 veéih dijelova amfora,
uglavnom grla i gornjih dijelova.

Nakon toga, formirana je treéa skupina, koja je trebala
pregledati isto¢ni dio rta Senigna i uvalu Minerska
(Tratica). Prilikom pregleda uvale Minerska nisu pronadeni
znacajniji arheoloski nalazi, mada se na dubliem dijelu
ispred uvale, u kanalu, mogu pronaci sporadi¢ni ulomci
amfora.

Nakon pregleda juzne strane kanala Sv. Ante, planiran je
pregled nasuprotnih uvala, kako bi se ustanovilo da li se isti
karakter nalaziSta, potencijalno sidriSte, moze ocekivati
i tamo. lzabrane su dvije uvale s najviSe potencijala,
uvala Capliena i uvala Sigenica. One po svom polozaju
i konfiguraciji €ine povoljni prostor za sidrenje brodova u
rimsko doba, te se ocekivala analogna situacija kao na
juznoj strani. Taj pregled obavljen je u lipnju 2025. g.

Prva skupina ronioca pregledala je cjelokupnu uvalu
Capliena i pronasla je sporadiéne nalaze koji se mogu
pripisati novovjekovnom razdoblju. To su vréevi i zdjele
koji uglavhom pripadaju sjevernotalijanskoj graviranoj
majolici, ali i drugim srodnim nalazima. Svi ti nalazi
mogu se datirati od 16. do 18. st. Iznenadujuce je malo
bilo nalaza iz rimskog razdoblja, jedno grlo amfora tipa
Forlimpopoli i jo§ tek nekoliko manjih ulomaka drugih
amfora. Ovo ukazuje da uvala Capljena u rimsko doba
nije bila od vec¢e vaznosti.

Sljede¢a skupina ronioca trebala je pregledati uvalu
Sicenica, koja se i danas koristi kao komunalna lu€ica i
sidriSte za jahte. Pregledan je dio komunalne lucice, kao
i sidriS§te u sredini uvale. U ovom slu¢aju novovjekovni
nalazi su gotovo potpuno izostali, ali je pronadeno
nesto viSe rimskih ostataka. Na dubinama od oko 20 pa
do 10 metara, prema sjevernom dijelu uvale i uzvisini
Strika pronadeni su rastrkani ulomci amfora, uglavnom
trbusi i donji dijelovi, bez gornjih dijelova, Sto ukazuje
na kontinuiranu pljacku. Zanimljivo je da sve amfore
pripadaju osnovnom tipu amfora, Dressel 6A, koja se
odlikuje Sirim trakastim obodom grla i izduzenijim Siljkom



artefacts. These are all finds attributable to the sixteenth na dnu. To pokazuje da je ovo mjesto bilo od posebne
to eighteenth century period. The number of Roman vaznosti u neko krace vrijeme rimske uprave u prvom
period finds was surprising small; a neck sherd from a stoljeéu. Jesu li nalazi na ovoj poziciji trag jednokratnog
Forlimpopoli amphora, and a few small sherds from other dogadaja ili kontinuiranog sidrenja u doba 1. st. nije
amphora forms. This indicates that Capljena Cove was moguce utvrditi, s obzirom na stupanj pljacke nalaza.
not frequented during the Roman period. Ipak, pregled ove uvale nije polucio iste rezultate kao

na rtu Senigna, §to nas je uvjerilo kako se tamo radilo
The second group of divers was tasked with surveying 0 znacajnijem polozZaju u rimsko doba. Ulomci amfora iz
Si¢enica Cove, currently a small municipal harbour and uvale Si¢enica nisu prikupljani.
yacht anchorage. A part of the harbour and the anchorage
area in the middle of the cove were surveyed. Here we S obzirom na dotadasnje rezultate, odlu¢eno je ponoviti
found an almost complete absence of post-medieval pregled prostora kod rta Senigna, ali sa $irim opsegom.
artefacts, but did identify a somewhat greater number of Taj pregled proveden je u rujnu 2025. g. Podvodni
Roman era remains. Scattered sherds, largely from the pregled je koncipiran na nacin da se prvo pretrazivalo
body and lower body of amphorae, absent upper parts, dublje podmorje, na dubinama preko 30 metara, a kasnije
were found at depths ranging from twenty to ten metres pliéi dio prema uvali Skar, uglavnom na 20 metara, ali i
towards the north end of the cove facing the higher ground manje. Pregledom dubljeg dijela, ponovno su pronadene
at the Strika location, all pointing to long term looting. It amfore, ovaj puta skoro Citava amfora tipa Dressel 2-4.
is noteworthy that all of these amphorae are of the basic Osim na tom dijelu, i na plicim dijelovima zapadne strane
type, the Dressel 6A, characterised by a broad strap-like rta Seni$na, pronadeno je nekoliko koncentracija amfora
rim and an elongated spike at the base. This suggests koje se mogu datirati u razli¢ita razdoblja.
that this locality was of particular importance over a brief
period of the Roman administration of the first century. Pronadeno je i jedno veliko admiralsko sidro koje lezi
Given the degree of looting we cannot know whether na otprilike 20 m dubine. Tijelo sidra je duzine preko tri
the finds here are evidence of a single episode or of metra, a precka je duga oko dva metra, sto znaci da je

sluzilo za brod vecih dimenzija. To¢na datacija sidra u
ovom trenutku nije moguca, ali vjerojatno potjece iz 19.

» 5. A lower part of a Dressel 6A amphora from the north end of
Sicenica Cove / Doniji dio amfore Dressel 6A na sjeveru uvale
Si¢enica (Photo: M. Kaleb)

4. Excavation of amphorae sherds at about thirty metres depth
off Cape SeniSna / Iskopavanje dijela amfore na oko 30 m
dubine kod rta SeniSna (Photo: S. Vrki¢)

continuous anchorage activity in the first century. What is
clear, however, is that the survey of this cove did not yield
the same results as seen at Seni$na Cape, which leads
to our conviction that the Senisna site was a position of
some importance in the Roman period. Amphorae sherds
were not collected from SiCenica Cove.

Given the results up to that point we opted to repeat
the survey of the Cape Seniéna area, but with a wider
scope. This survey was performed in September of
2025. The survey was envisaged as first covering the
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area at depths in excess of thirty metres, and later the
shallower waters towards Skar Cove, most at a depth of
twenty metres, some at lesser depths. Amphorae were
again found during the survey of the deeper area, this
time an almost intact amphora of the Dressel 2-4 type.
Several concentrations of amphorae attributable to
various periods were identified in other areas, and in the p.
shallower areas of the west side of Cape Senisna. :

st. Sveukupno je tijekom tog zarona izronjeno pet dijelova
amfora, tri gornja i dva donja dijela.

A large admiralty pattern anchor was found lying at a depth
of about twenty metres. The shank measures over three
metres, and the stock about two, meaning that it was used
on a large ship. An exact date cannot yet be determined,
but it is likely attributable to the nineteenth century. In all,
this dive recovered five amphorae sherds, three from the
upper and two from the lower parts.

» 6. An admiralty pattern anchor off Cape Senigna / Admiralsko
sidro pred rtom SeniSna (Photo: D. Igli¢)

o

. F
®

These finds in the depths off Cape Senigna point to a
multi-century period across which Roman period ships
anchored here. Another notable detail is that our survey
of the shallower water along the shore found small
amphorae sherds encrusted to the rock near the shore.
That these finds were made in the area near the shore
tells us that this activity was not limited merely to sporadic
anchoring during navigation, rather it points to some more
significant Roman era onshore activity. It is too early to
speculate as to what that might have been, but it is
possible that there was a villa rustica or some other

Ovi nalazi u dubinama pred rtom Senina ukazuju na
dugotrajno, viSestoljetno sidrenje rimskih brodova na
ovom mijestu. Takoder je vrlo zanimljiv bio i pregled
pliceg dijela uz obalu, gdje su ustanovljeni manji ulomci
amfora koji su inkrustrirani uz obalne
stijene. Cinjenica da su ti nalazi

uz samo obalu, ukazuje nam

% " % da ovdje nije bila rijec

onshore economic activity such as a saltworks. It Lt L f-”% samo o sporadi¢nom
would be useful to compare the results of these &8 _: o E, o g sidrenju tijekom
investigations with field reconnaissance onshore F o plovidbe, nego je i
to establish the broader context of these finds. HE" '-"“l;g : » na obali bilo neke

e /A znacajnije rimske

aktivhosti. Za sada
nije moguce ustanoviti o

The significant artefacts here are
the amphorae sherds collected

off Cape Senigna. In all,

fourteen large pieces were

recovered, most neck

and spike sherds, of a

diversity that gives us

a chronological and

typological range. The

preliminary typological

identification is based on

visual inspection of the amphorae
sherds, while final analysis will include
examination of the fabric, i.e., the material
composition and texture of the ceramic
body.

The earliest amphorae are of the early

Lamboglia Il type, dated to the second
century BCE and manufactured in the north of
Italy. There are other similar sherds from the Cape

¢emu je rije¢, ali mogucée da
je na obali postojala neka villa
rustica ili drugi gospodarski objekti,
poput solana il sli¢no. Rezultate ovih
istrazivanja bilo bi korisno usporediti
s terenskim rekognosciranjima na
priobalnim kopnenim dijelovima kako bi
se ustanovi Siri kontekst ovih nalaza.

Od pokretnih nalaza, najvaznije su
amfore prikupliene pred rtom Senigna.
Sveukupno je izvadeno 14 vedih
ulomaka, uglavnhom grla i Siljaka, koje
svojom raznoliko8¢u pokazuju datacijski
i tipoloski spektar nalaza. Napravljena
su preliminarna tipoloska odredenja
sukladno vizualnom pregledu, dok ce se
konacna analiza napraviti nakon provjere fakture
amfora.

7. Dressel 2-4 Tyrrhenian
amphora, 1st c. BCE to
1st c. CE / Amfora tipa
Dressel 2-4 Tirrenica,
datacija 1. st. pr. Kr. do
1. st. (Photo: S. Vrki6)

Seniéna site. These are followed chronologically by sherds




from Dressel 2-4 Adriatica amphorae of the | Najranija amfora pripada tipu rane

first century BCE to first century CE, ¥ " Lamboglie Il, koja se datira 2. st. pr.
originating from the eastern i - 10 I N Kr., a porijeklo je sjeverna ltalija.
shores of Italy. One is of the - g - 2 W'w;-u'.q Sli¢énih ulomaka ima jo$ kod
Dressel 2-4 Tyrrhenian 1"‘ r ab e oo a”] % rta Senisna. Nakon njih
type, of the same date _ o | _ Ty "% datacijski dolaze dijelovi
range, but produced in /8 o . A e ) \ amfora tipa Dressel 2-4
workshops along the SN e TR g / "‘% Adriatica, s datacijom
Tyrthenian Sea. The § ’ : 3 7 4\ { od 1.st. pr. Kr do 1. st,
upper part of its handle is ; . W J a porijeklo im je isto¢na
slightly broader. X o ca oy ot 5 obala ltalije. Jedna

il — oy """k: pripada  sliénom tipu

"

Two neck sherds —JEEEEEE ' q(

were recovered — [HREEE 8. An amphora, likely of " Wl s istom datacijom, ali iz
from Forlimpopoli i the Almagro 50 form, 3rd Y

radionica na Tirenskom
to 4th c. CE / Amfora, . v P
amphorae of the vierojatno tip Almagro moru. Ova ima malo Siri

mid-first to mid-third century, originating 50, datacija 3. do 4 .st. gornji dio  rucki.
from Forli in ltaly. A sherd was recovered (Photo: S. Vrkic)
attributable to the Almagro 50 type of Nadalje, pronadena su dva grla amfora
the third to fourth century, and another tipa Forlimpopoli, s datacijom od sredine
to the closely related Almagro 51C type 1. st. do sredine 3 st. Porijeklo im je Forli,
of the fourth to mid-fifth century. These S AEEES .”D type ltalija. Jedan primjerak amfore mogao
amphora, mid-3rd to
types originate from Lusitania. One of early 5th c. CE / Amfora bi se pripisati tipu Almagro 50 koji se
the recovered amphora sherds may be tipa Africana IID, datacija datira od 3. do 4. st., a drugi bliskom tipu
attributable to the Kapitan | type of the late sredina 3. do pocetka 5. Almagro 51C, datacije od 4. do sredine
second to fourth century, differentiated, st. (Photo: S. Vrkic) 5. st.. Porijeklo ovih tipova je Luzitanija.
however, by a grooved handle. - TR . Jedan dio amfore mozda se moze pripisati
; ' tipu Kapitan I, s datacijom od kraja 2. do
A number of north African amphorae were £ o =y 7 4. st., samo $to ovaj ima drugadiju ruéku

Dressel 2-4 Tirrenica,

found. Two are necks sherds; of . . s utorom.

the mid-third to early fifth century B s e N %

Africana IID type, and of the third o, _“ e = Pronadeno je i vise amfora
century Africana IIB type, both @i R AL '\ "1 sjevernoafrickog  porijekla.

from what is now Tunisia. An w* Jedna grlo amfore tipa

amphora spike sherd is of the ‘i _'3‘:' '_f = Africana IID, datacija od
Africana IlIC/Keay XXV type of Wi'# - R S 0" sredine 3. do pocetka 5. st.,
the late fourth to first half of the fifth : T A b ¥ zatim grlo amfore Africana IIB, s
century, also of north African origin. i K e g datacijom u 3. st., obje porijeklom
The most recent amphora is of the R - X - . & iz danadnjeg Tunisa. Naden je i
Late Roman | type of the fifth to - B NS P jedan Siljak amfore tipa Africana
seventh century period, from 7 el i s 41 llIC - Keay XXV, s datacijom na
what was once the province of [ 7 A s ",_’ kraj 4. st. ili prvu polovica 5. st.,
Cilicia. ' . ! . takoder porijeklom iz sjeverne
_ Py o ' : ' Afrike. Najmlada je amfora tipa
A number of postmedieval R SESIEE S SRR : ; "' Late Roman |, s datacijom od 5.
artefacts  were  recovered. | A R o T il _' . do7.st.iporijeklom u nekadasnjoj
These include a sixteenth ¢ N e ; e pokrajini Kilikija.
century alla porcellana plate, - : i . ; ]
and a bowl and jug, both with ] by S0 % S el o Pronadeno je i nekoliko novovjekovnih
engraved decoration and both of W T, nalaza. To su tanjur alla porcellana iz
the sixteenth to seventeenth century e . A AR 16. st., zdjela i vr€ s graviranim ukrasom
period. All are of north Italian origin. ez koji se datiraju od 16. do 17. st. Svi imaju
The most recent find is of a chamber pot, porijeklo iz sjeverne Italije. Najmladi nalaz
dated to the period up to the eighteenth je no¢na posuda, koja se moze datirati
century, also from the north of Italy. sve do 18. st., takoder iz sjeverne Italije.
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All of the recovered artefacts are now
at the ICUA Zadar conservation and
restoration laboratory. The lengthy
desalination process, lasting up to a
year, will be followed by specialist
analysis, publication, and a
decision concerning the

place of permanent
storage.

This limited
duration
archaeological
reconnaissance
has shown that the
Cape Senisna area
was a long-term site
of frequent Roman
era anchorage T,
activity, and that there

was also onshore activity
between this headland
and Skar Cove. Roman
period ships were moored

here from the first to at least the
sixth century over what appears to
be an unbroken period of more than five
centuries. For some reason this position
was more favourable or of greater interest
than similar positions to the other side of
the Sveti Ante Strait, although we have
not identified traces of landing or port
structures.

The Cape Seni$na site presents a wealth

of amphorae sherds, possibly on account

of the significant depth and the fact that the area

had long been an access-denied military zone. We are
hopeful that what remains to be found will not be looted
as the result of local development of the tourism industry.

The investigative potential here is not limited to the
underwater site, as the archaeological scope may well
extend to a possible onshore site. The collected artefacts
will be analysed in terms of typology, but also in terms of
what they tell us about Roman era maritime trade in the
Sibenik area.

10. A jug with engraved
decoration, 16th to 17th
c. CE / Vr¢ s graviranim
ukrasom, datacija 16. do
17. st. (Photo: S. Vrki¢)

Svi pokretni nalazi su trenutno u
konzervatorsko restauratorskoj
laboratoriji MCPA Zadar. Predstoji im
dugotrajni  proces  desalinizacije,
koji moze potrajati oko godinu
dana, a nakon Cega ce se
nalazi stru¢no obraditi i
objaviti. Nakon toga, biti
¢e donesena odluka
0 mijestu stalne

pohrane.

Ovo vremenski

ograni¢eno

arheolo$ko

rekognosciranje,

pokazalo je da se

kod rta Seni$na u

rimsko doba Cesto i

dugotrajno sidrilo, ali

i da se neka odredena

aktivnost odvijala i na

samoj obali, izmedu rta i

uvale Skar. Rimski brodovi

su na ovom mijestu pristajali od

1. st. pr. Kr do najmanje 6. st., €ini

se u kontinuitetu od preko pet stotina

godina. 1z nekog razloga, ovaj polozaj

polozaja s druge strane kanala Sv. Ante,

mada nisu pronadeni ostaci pristanista ili
luckih objekata.

Nalaziste kod rta Senisna bogato je

brojnim ulomcima amfora, a razlog tomu

moze biti zna€ajnija dubina, ali i nekadasnja

nepristupacnost, jer je ovdje dugi niz godina bila

vojna zona sa zabranom pristupa. Za nadati se da

preostali nalazi ipak nece biti opljackani razvojem turizma
na ovom podrucju.

Potencijal istrazivanja ove pozicije postoji ne samo
kao podvodnog nalaziSta, nego i kao potencijalnog
kopnenog, za sada nepoznatog nalazista. Prikupljeni
nalazi biti ¢e analizirani kao tipoloski artefakti, ali i kao

prilog istrazivanja pomorske trgovine rimskog doba na
Sibenskom podrugju.

I



INSPECTING AND MONITORING PROTECTED

SITES IN THE WATERS
TN,

Roko Surié rsuric@icua.hr

Notwithstanding legal and physical protections, the
underwater archaeological sites in Croatia’s Adriatic
waters remain exposed to various threats, whether from
human activity such as unauthorised diving, anchoring,
and fishing, or from natural degradation processes. This
constant pressure demands systematic and multiannual
monitoring of their condition.

As part of this effort the International Centre for
Underwater Archaeology in Zadar performed underwater
archaeological inspections of some of the protected
sites in Istra County early in March of 2025 as part of
the protected underwater cultural heritage inspection
and monitoring programme funded through the Croatian
culture and media ministry.

Four sites were covered by this year's programme
activity: the Roman period wreck with amphorae at
the Buje shallows near Umag, the Franina wreck near
Premantura, the Veruda site and the associated Seline
strait near Pula, and the metal wreck of the English
warship HMS Coriolanus near Novigrad.

One of the best-known protected sites off the coast of Istra
County is a Roman period wreck with a cargo of amphorae
at the Buje shallows near Umag, now protected by a
metal cage. The cage is intended to prevent devastation
of the site, in particular damage that could be caused by
diving and accidental damage resulting from anchoring
and fishing.

This year's visual inspection was performed without
entering the protective cage and did not observe traces
of recent devastation. Fragmented amphorae were
observed inside the cage, while outside the cage we
did not observe archaeological artefacts. The cage is
in relatively good condition, with minor gaps at some
joints caused by the separation of elements, not yet
compromising the protective function. A thick layer of

iz
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Unato¢ pravnoj i fizickoj zastiti, podvodna arheoloSka
nalazista na hrvatskom dijelu Jadrana i dalje su izlozena
raznim oblicima ugroze, bilo kroz ljudske aktivnosti
poput neovlastenih ronjenja, sidrenja i ribolova, bilo
kroz prirodne procese propadanja. Upravo zbog takvog
stalnog pritiska nuzno je provoditi sustavan i viSegodisniji
monitoring njihova stanja.

U tom je kontekstu Medunarodni centar za podvodnu
arheologiju u Zadru pocetkom ozujka 2025. godine
proveo podvodni arheoloski pregled dijela zasti¢enih
nalazista u vodama lIstre u sklopu programa Pregled i
monitoring zasticenih podvodnih nalazista na Jadranu,
koji se provodi uz potporu Ministarstva kulture i medija
Republike Hrvatske.

Ovogodisnjim programom obuhvacena su Cetiri nalazista:
rimski brodolom s amforama na pli€ini Buje pored Umaga,
brodolom Franina u blizini Premanture, nalaziSte Veruda

s pripadaju¢im kanalom Selina kod Pule te metalna
olupina engleskog ratnog broda HMS Coriolanus u blizini
Novigrada.

» 1. Remains of the antique period wreck near the Buje shallows

/ Ostaci antickog brodoloma pored pli¢i Buje (Foto: R. Suric)
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marine fouling was removed locally to check the condition
of the metal, and it was found that the structure beneath
the growth is solid and in good condition.

Remains of fishing tackle were observed at multiple

points on the cage, indicative of intensive fishing activity
in the immediate vicinity of the site and further vindicating
the installation of the protective structure.

2. Inspecting the condition of the metal of the protective cage
/ Pregled stanja metala na zastitnom mrezistu (Foto: R. Suri¢)

The archaeological site of a sunken ship off Veruda island
was fully investigated in the course of previous campaigns,
with the remains then protected with a geotextile and
ballast stone covering. Monitoring and

inspection is performed on a regular

basis as this site remains under threat

due to the relatively shallow location,

the proximity of the shoreline, and

frequent anchoring.

Our visual inspection this season
did not observe changes that
would indicate site devastation.
Our attention was especially
focused on the broader Seline
strait area between Veruda island
and Cape Selina, which had an
important role in the past in coastal
navigation and anchoring.

Examination of the seabed in the strait
recorded many archaeological finds,
largely of the post-medieval period
(fifteenth to nineteenth century) and
sporadic antique period finds. This
concentration of finds confirms long and
intensive maritime activity in this area.

jug
survey of the

Kaleb)

The early seventeenth century Franina

4. A post-medieval glazed
found during

/ Novovjekovni glazirani
vré pronaden pregledom
kanala Selina (Foto. M.

» 3. Remains of fishing tackle on the metal cage / Ostaci ribolovnih
alata po metalnom mrezistu (Foto: R. Suri¢)

Jedno od najpoznatijih zasticenih nalazista u istarskim
vodama je rimski brodolom s teretom amfora na pli€ini
Buje pored Umaga, koji je dodatno zasticen metalnim
mrezistem, tzv. kavezom. Svrha ove konstrukcije
je sprjeCavanje devastacije nalaziSta, osobito one
uzrokovane ronilackim aktivnostima, ali i zastita od
slu¢ajnih oStec¢enja nastalih sidrenjem ili ribolovom.

Ovogodi$njim vizualnim pregledom, provedenim bez
ulaska unutar zastithog mreziSta, nisu uoceni tragovi
nedavnih devastacija. Uoene su fragmentirane amfore
unutar kaveza, dok izvan zastitne konstrukcije nisu
zabiljezeni arheoloski nalazi. Zastitho mreziste nalazi
se u relativno dobrom stanju, iako su na pojedinim
spojevima vidljivi manji razmaci nastali

odvajanjem elemenata, no oni
trenutatno ne  ugrozavaju
"% njegovu zadtitnu funkciju.

Debeli sloj morskog obrastaja

uklonjen je lokalno kako bi se

¢ provjerilo stanje metala, pri

' gemu je ustanovljeno da je
konstrukcija ispod vegetacije
¢vrsta i dobro o¢uvana.

Na viSse mjesta na mrezistu
zabiljezeni su ostaci ribolovnih
alata, Sto svjedoCi o intenzivnim
ribarskim aktivnostima u neposrednoj
blizini nalazista i dodatno potvrduje

opravdanost postavljanja zastitne
konstrukcije.
Arheolosko nalaziste potopljenog

the

Seline strait broda kod oto€iéa Veruda u potpunosti

je istrazeno u ranijim kampanjama,
nakon ¢ega su njegovi ostaci zastieni
geotekstiiom i balastnim kamenjem.
Zbog relativno male dubine, blizine
obale i Cestog sidrenja, nalaziSte je i
dalje potencijalno ugrozeno, zbog ¢ega se



site, designated Z-69 in Croatia’s register of cultural
property, has seen a multi-year campaign of systematic
archaeological investigation and protection. The
completion of the investigative campaign saw the remains
of the wreck protected with a cover of sand, geotextile, and
stones in an effort to mitigate natural and human factors.

Our inspection this year did not observe surface changes
at the site. A particular aspect of the monitoring pertains
to the cathodic protection of two iron cannons at the site.
Aluminium anodes, consumed in favour of the cannons
and thus protecting them from corrosion, were inspected,
and corrosion potentials were measured at multiple
points. The readings indicate that the cathodic protection
system is exceptionally effective, further justifying the
in-situ protection of these metal finds, otherwise highly
susceptible to deterioration.

» 5. Visual examination of the site off Cape Franina / Vizualni
pregled nalaziSta u podmorju rta Franina (Foto: R. Suri¢)

provode redoviti kontrolni pregledi.

OvogodisSnjim vizualnim pregledom nisu uocene
promjene koje bi upucivale na devastaciju nalazista.
Posebna je paznja pritom posvecena i Sirem prostoru
kanala Selina, smjeStenog izmedu otoci¢a Veruda i rta
Selina, koji je u proslosti imao vaznu ulogu u priobalnoj
plovidbi i sidrenju.

Pregledom morskog dna u kanalu zabiljezeni su brojni
arheoloski nalazi, uglavnom iz novovjekovnog razdoblja
(15.—19. st.), uz sporadi¢ne nalaze iz antickog razdoblja.
Takva koncentracija nalaza potvrduje dugotrajnu i
intenzivnu pomorsku aktivnost na ovom prostoru.

Na nalazistu Franina, koje se datira u pocCetak 17.
stoljeca i upisano je u Registar kulturnih dobara pod
oznakom Z-69, ve¢ se niz godina provode sustavna
arheoloska istrazivanja i mjere zastite. Nakon zavrSetka
istrazivackih kampanja, ostaci brodoloma prekriveni su
pijeskom, geotekstilom i kamenjem kako bi se smanijio
utjecaj prirodnih i ljudskih ¢imbenika.

Ovogodisnjim pregledom nisu uoene promjene na

» 6. Measuring corrosion potential of the west cannon / Mjerenje
korozijskog potencijala na zapadnom topu (Foto: R. Suric)
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7. Bow of the wreck of the Coriolanus / Pramac olupine broda
Coriolanus (Foto: R. Suri¢)

This year's monitoring programme also saw an
inspection of the metal wreck of the English warship
HMS Coriolanus, which sank near Novigrad in 1945
and is now protected cultural property listed under code
Z-20. The wreck lies at a depth of about 27 metres, and
its location was confirmed using sonar detection.

The inspection found that the site was not marked by a
buoy as required, possibly because it was deliberately
removed out of season, or was damaged by fishing
activity. Our visual inspection found a well-preserved

and imposing ship’s hull, with lush marine organism
growth. Our inspection was performed outside the

povrsini nalazista. Poseban dio monitoringa odnosi se
na katodnu zastitu dvaju zeljeznih topova koji se nalaze
na lokalitetu. Aluminijske anode, koje se troSe umjesto
Zeljeza i time Stite topove od korozije, pregledane su i
izmjeren je korozijski potencijal na viSe to¢aka. Rezultati
mjerenja pokazali su da sustav katodne zastite djeluje
izuzetno ucinkovito, ¢ime je potvrdena opravdanost in
situ zastite ovih osjetljivih metalnih nalaza.

U sklopu programa monitoringa ove je godine
pregledana i metalna olupina engleskog ratnog broda
HMS Coriolanus, potonulog 1945. godine u blizini
Novigrada, a danas zastiéenog kulturnog dobra pod
oznakom Z-20. Nalaziste se nalazi na dubini od oko 27
metara, a njegova lokacija potvrdena je sonarom.

Prilikom pregleda utvrdeno je da nalaziste nije obiljezeno
propisanom plutacom, Sto moZze biti posljedica namjernog
uklanjanja izvan sezone ili oSteéenja uzrokovanog
ribarskim aktivnostima. Vizualnim pregledom uocen
je dobro oCuvan i impozantan trup broda, s bogatim
obraStajem morskih organizama. Pregled je obavljen s
vanjske strane olupine, bez ulaska u unutrasnjost.

Na srediSnjem dijelu broda vidljiva su znatna ostecenja,

najvjerojatnije nastala uslijed eksplozije mine koja je

» 8. A naval gun near the ship’s bow / Top na pramcu broda
(Foto: R. Suri¢)
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wreck and no entrance into the hull was effected.

Significant damage is evident at the midpoint of the
ship, most likely caused by the explosion of the mine
that sank the ship back in 1945. Remains of fishing
nets and cords were observed at multiple points on the
wreck. This indicates intensive fishing in the area of
this protected cultural property and underscores the
always possible threat of damage. The two guns near
the ship’s bow are standout details and are the visually
most attractive element of this wreck.

The 2025 campaign in the frame of the Inspection
and Monitoring of Protected Underwater Sites in the
Adriatic Sea programme saw detailed visual inspection
of the condition of some of the key protected sites
in the waters off Istra County. Our inspection found
no major devastation or alarming changes at these
sites. Our documented findings establish an important
basis for future comparative analysis and long-term
monitoring, and the results of the inspection confirm
the importance of the continuous presence of the
profession in the field. Systematic monitoring translates
into timely detection of potential threats and facilitates
the planning of protective measures, thus ensuring
the long-term preservation of the valuable underwater
cultural heritage of Croatia’s Adriatic waters.

1945. godine potopila brod. Na viSe mjesta na olupini
uoceni su ostaci ribolovnih mreza i konopa. Takvi nalazi
upucéuju na intenzivan ribolov u podruc¢ju zasticenog
kulturnog dobra i potencijalnu opasnost od daljnjih
ostecenja. Posebno se istiCu dva topa na praméanom
dijelu broda, koji predstavljaju najatraktivniji vizualni
element olupine.

Provedbom programa Pregled i monitoring zasticenih
podvodnih nalazista na Jadranu u 2025. godini izvrSen
je detaljan vizualni pregled stanja dijela najvaznijih
zaSti¢enih nalaziSta u vodama Istre. Na temelju pregleda
nisu uocene vece devastacije ni alarmantne promjene
stanja. Prikupljena dokumentacija predstavlja vaznu
osnovu za buduce usporedbe i dugoro¢ni monitoring,
a rezultati pregleda potvrduju vaznost kontinuirane
prisutnosti struke na terenu. Sustavni nadzor omogucuje
pravovremeno uoCavanje potencijalnih ugroza i
planiranje mjera zastite, ¢ime se dugoroc¢no osigurava
ocCuvanije vrijedne podvodne kulturne bastine hrvatskog
Jadrana.
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» 9. Remains of fishing equipment on the wreck / Ostaci ribolovnih
alata po olupini broda (Foto: R. Suri¢)
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GAME GHANGER — WHEN UNDERWATER
ARCHAEOLOGISTS HAVE THEIR OWN MBES

zzzzzzz;z;zzzza

V2442222444l

Mateusz Popek mpopek@umk.pl

Marta Piotrowska 99.piotrowska.m @ gmail.com

1. 3D model of the submerged XIX century mill / 1. 3D model of
the submerged XIX century mill (Photo: M. Popek)

The Centre for Underwater Archaeology at Nicolaus
Copernicus University in Toruh has just taken a step
that changes the rules of the game in Polish and
possibly European underwater archaeology. Acquiring
its own multibeam echosounder (MBES) is not merely
another piece of equipment; it is a strategic investment.
It marks a point where we cease to be just recipients
of ready-made data from external contractors and
become fully active hosts of the entire process: from
the initial acoustic pulse sent from a vessel to the final
3D model of a wreck or archaeological site displayed
on a computer screen.

A traditional echo sounder emits a single sound pulse
downward and measures depth based on the echo
returned from the bottom. In contrast, a multibeam
echosounder is much more sophisticated: instead of a
single beam, it emits a wide range of beams that spread
out beneath the vessel’s hull. Each beam bounces off
the seafloor or an object on the seabed, then returns
to the transducer, which measures the return time and
the angle at which the signal was received. This data

Andrzej Pydyn

pydyn@umk.pl
Mikotaj Tanski 321998 @ stud.umk.pl

Centrum Archeologii Podwodnej UMK w Toruniu zrobito
wtasnie krok, ktory zmienia zasady gry w polskiej i
by¢é moze europejskiej archeologii podwodnej. Zakup
wtasnej sondy wielowigzkowej (MBES — multibeam
echosounder) nie jest tylko kolejng pozycja na
liscie sprzetu. To moment, w ktérym przestajemy
by¢ wytacznie odbiorcami gotowych danych od
firm zewnetrznych, a stajemy sie petnoprawnymi
gospodarzami catego procesu: od pierwszego impulsu
akustycznego wystanego z jednostki ptywajacej, az
po finalny model 3D wraku czy stanowiska na ekranie
komputera.

Klasyczna echosonda wysyta pojedynczy impuls
dzwiekowy w dét i na tej podstawie mierzy gtebokosé.
Sonda wielowigzkowa robi co$ znacznie bardziej
zaawansowanego: zamiast jednej wigzki wysyta caty
wachlarz wigzek, rozktadajgcych sie pod kadtubem

todzi. Kazda z nich odbija sie od dna lub obiektu na dnie,
wraca do przetwornika, a system mierzy czas powrotu
oraz kat, pod jakim sygnat zostat zarejestrowany.
Z tych informacji obliczana jest gtebokos¢ w wielu
punktach jednoczesnie.

W praktyce oznacza to, ze podczas jednego przejscia
todzi nad stanowiskiem otrzymujemy gestg chmure

punkiéw pomiarowych, kiéra pozwala odtworzy¢
uksztattowanie dna w trzech wymiarach. Na takich
modelach wida¢ nie tylko duze formy, ale tez drobne
detale: sylwetki wrakow, zarysy konstrukciji, Slady
dawnych umocnien czy subtelne zagtebienia powstate
w wyniku prac wykopaliskowych.

Do tej pory standardem byto zamawianie pomiarow u
firm specjalizujgcych sie w hydrografii. DostawaliSmy
wtedy gotowy produkt: mapy batymetryczne, przekroje,




2. Remains of the mill and archival map with localizaction
of remains / Pozostatosci mtyna oraz mapa archiwalna z
zaznaczonymi lokalizacjami pozostatosci (Photo: M. Popek)

allows for the calculation of depth at multiple points
simultaneously.

In practice, this means that during a single pass of
the boat over the site, we collect a dense cloud of
measurement points, enabling us to reconstruct the
shape of the seabed in three dimensions. These models
not only reveal large forms but also intricate details,
such as wreck silhouettes, outlines of structures, traces
of old fortifications, or subtle depressions caused by
excavation work.

Until now, it was standard practice to order surveys from
companies specialising in hydrography. We would then
receive a finished product, including bathymetric maps,
cross-sections, and seabed models. As archaeologists,
we used these studies, but had limited influence on
how they were initially prepared. The measurement
methodology, data density, noise filtering techniques,
and choice of processing algorithms were decided by
the contractor. Our team’s experience has shown that
the needs of underwater archaeologists often differ
from those of typical hydrographers.

Having our own multibeam echosounder completely
changes this balance. We control how densely we
scan an area, how to plan the measurement lines in
relation to the wreck or structure, and how to set the
system parameters based on depth and other factors.
The data collection process becomes an integral part
of the research plan, rather than merely an external
service that is accepted or rejected.

modele dna. Jako archeolodzy korzystaliSmy z tych
opracowan, ale mieliSmy ograniczony wptyw na to, jak
doktadnie zostaty przygotowane. Metodyka pomiaru,
gestos¢ danych, sposoéb filtracji szumow i wybor
algorytmow przetwarzania byty po stronie wykonawcy.
Doswiadczenia naszego zespotu pokazaty, ze
potrzeby archeologdéw podwodnych czesto réznig sie
od standardu pracy hydrografow.

Posiadanie wtasnej sondy wielowigzkowej catkowicie
zmienia te relacje. To my decydujemy, jak gesto
chcemy skanowaé¢ dany obszar, jak poprowadzic¢
linie pomiarowe wzgledem wraku czy konstrukcji,
jak dostosowaé parametry systemu do gtebokosci
czy innych czynnikéw. Proces pozyskiwania danych
staje sie integralng czescia strategii badawczej, a nie
zewnetrzng ustuga, ktérg mozna jedynie zaakceptowaé
lub odrzucié.

Jedna z najwiekszych zalet posiadania MBES polega na
tym, ze o jakosci koncowego modelu dna decydujemy
juz w terenie, a nie dopiero przy komputerze. W
czasie skanowania mozemy na biezgco sprawdzac,
czy uzyskana chmura punktéw jest wystarczajgco
gesta, czy nie pojawiajg sie niepokojace ,dziury” w
danych, czy obiekt jest czytelny w takim ujeciu, jakie
przyjeliSmy.

Jezeli co$ budzi watpliwosci, mozemy od razu wrdcié
nad dany sektor, zmieni¢ kierunek prowadzenia linii
pomiarowej, zagesci¢ sie¢ profili lub zmodyfikowaé
parametry pracy sondy. Dzigki temu nie jesteSmy
skazani na sytuacje, w ktérej dopiero w laboratorium
orientujemy sig, ze czegos brakuje albo ze pewne partie
stanowiska archeologicznego zostaty zobrazowane
zbyt pobieznie. Taka elastycznosé jest kluczowa
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3. Point cloud of the old mill construction / Chmura punktow
konstrukcji starego mtyna (Photo: M. Popek)

One of the main benefits of using MBES is that we
can assess the quality of the final bottom model in the
field, rather than relying solely on computer-generated
results. During scanning, we can continuously evaluate
whether the point cloud is sufficiently dense, identify
any problematic ‘holes’ in the data, and confirm that the
object is clearly represented in the chosen approach.

If something raises doubts, we can immediately return
to the designated area, change the direction of the
measurement line, increase the density of the profile
network, or adjust the survey parameters. This way, we
avoid only discovering in the laboratory that something
is missing or that certain parts of the archaeological
site have been imaged too superficially. Such flexibility
is especially crucial for complex objects with intricate
geometry or in challenging hydrological conditions.

When we previously used external contractors,
we typically received data in a processed form: as
ready-made models, maps, or rasters. Now, we have
access to a complete set of raw measurements. It's
like receiving RAW files from a professional camera
instead of a low-resolution photo.

Access to raw data lets us decide how detailed a model
we wish to build, which filters to apply, and how to
handle noise or individual outliers. Equally important,
the same data can be processed multiple times, testing
different approaches and revisited years later when
new analytical tools emerge.

Raw data from MBES can be transferred directly to
photogrammetric software. This enables us to combine
precise bottom geometry with photogrammetric models
to produce integrated 3D representations of sites. This
hybrid — a geometric skeleton from the probe and
textures from photographs — results in a model that is
both highly accurate in measurements and visually very
clear. It also facilitates capturing a broader context.

Modern underwater archaeology is becoming less and
less based on a single type of data. Seabed models,

zwtaszcza przy obiektach ztozonych, o skomplikowanej
geometrii czy w trudnych warunkach hydrologicznych.

Kiedy korzystaliSmy z ustug zewnetrznych, najczesciej
otrzymywali§my dane w formie juz przetworzonej: jako
gotowe modele, mapy czy rastry. Teraz dysponujemy
petnym zestawem surowych pomiaréw. To tak, jakby
zamiast zdjecia w niskiej rozdzielczosci otrzymac
komplet plikdbw RAW z profesjonalnego aparatu.

Dostep do surowych danych pozwala nam samodzielnie
decydowac, jak bardzo szczegdétowy model chcemy
zbudowag, jakie filtry zastosowaé, jak potraktowac
szumy czy pojedyncze punkty odstajace. Co rownie
wazne, te same dane mozna przetwarzac wielokrotnie,
testujac rézne podejscia i wracajac do nich po latach,
gdy pojawig sie nowe narzedzia analityczne.

Surowe dane z MBES moga by¢ przenoszone
bezposrednio do oprogramowania fotogrametrycznego.
Dzieki temu mozemy faczy¢ doktadna geometrie dna z
modelami fotogrametrycznymi, tworzac zintegrowane
modele 3D stanowisk. Taka hybryda — szkielet
geometryczny z sondy i tekstura ze zdje¢ — daje efekt,
ktory jest jednoczesnie bardzo precyzyjny pomiarowo
i niezwykle czytelny wizualnie. Pozwala tez na
uchwycenie szerokiego kontekstu.

Wspotczesna archeologia podwodna coraz rzadziej
opiera sie na jednym typie danych. Modele dna,
chmury punktéw, zdjecia, plany stanowisk, informacje
historyczne i wyniki analiz srodowiskowych spotykaja
sie dzi$ w srodowiskach GIS, ktére pozwalajg ogladac
i analizowac stanowisko jak wielowarstwowa mape.

DziekiMBES mozemy precyzyjnie georeferowa¢ modele
fotogrametryczne oraz archiwalne plany czyli osadzac
je w konkretnych wspodtrzednych geograficznych.
Model wraku przestaje by¢ jedynie ,fadnym obiektem
3D”, a staje sie elementem wiekszej uktadanki: wiemy,
gdzie dokfadnie lezy, pod jakim katem jest zanurzony,

» 4. Paleochannel of river, submerged roads and ramains of

the mill / Paleokanat rzeki, zalane drogi i pozostatosci mtyna
(Photo: M. Popek)
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point clouds, photographs, site plans, historical
information, and environmental analysis results are
now integrated within GIS environments, enabling sites
to be viewed and analysed as multi-layered maps.

Thanks to MBES, we can accurately georeference
photogrammetric models and archival plans, allowing
us to embed them within specific geographical
coordinates. The wreck model is no longer just a ‘nice
3D object’, but becomes part of a larger puzzle: we
know precisely where it lies, its angle of submersion,
and how it relates to the modern coastline or other
relics in the area. The integration of data from MBES,
photogrammetry, and GIS enables us to monitor
changes over time, compare research seasons, and
develop comprehensive scenarios for preserving
underwater heritage.

Our own multibeam echosounder opens up new
perspectives for conducting long-term underwater
excavations. We can regularly scan the same site
and observe how its relief changes with each stage of
exploration. In practice, this means that we can position
archaeological excavations with great accuracy and
then verify how their range and depth translate into
changes in the topography of the bottom.

Such repeated surveys allow us to document the impact
of our activities on the site, assess the risk of erosion
or silting, and respond more quickly when new threats
arise. It is not only a documentation tool, but also an
essential element of responsible heritage management,
which, by definition, is exposed to currents, waves,
vessel traffic, and human interference.

5. Archaeological training area grid / Grid obszaru szkolen
archeologicznych (Photo: M. Popek)

jak ma sie do wspodiczesnej linii brzegowej czy do
innych reliktdw w okolicy. Zintegrowanie danych z
MBES, fotogrametrii i GIS daje mozliwos¢é sledzenia
zmian w czasie, porownywania sezonow badan oraz
budowania kompleksowych scenariuszy ochrony
dziedzictwa podwodnego.

Wtasna sonda wielowigzkowa otwiera przed nami nowg
perspektywe w prowadzeniu dtugotrwatych wykopalisk
podwodnych. Mozemy regularnie skanowaé to samo

» 6. Archaeological training area point cloud / Chmura punktéw
obszaru szkolen archeologicznych (Photo: M. Popek)
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7. Medieval bridge trench cross section / Przekrdj poprzeczny
wykopu Sredniowiecznego mostu (Photo: M. Popek)

Purchasing MBES is undoubtedly a significant expense,
but considering it from the perspective of several or a
dozen years, it is also a source of savings. Instead of
outsourcing surveys to external contractors each time,
we can conduct them ourselves when needed, for both
large projects and smaller surveys, as well as student
projects.

Equally important is the fact that we invest in developing
our team’s skills. Archaeologists, equipment operators
and GIS specialists learn how to plan survey missions,
operate probes, control data quality and perform
advanced processing of results. These skills remain
within the institution, strengthening its independence
and opening the way to even more ambitious projects
in the future.

The most significant change lies in something very
simple: for the first time, we have complete control over
how data is collected, processed and archived. We set
the quality standards, decide which data is published,
which is stored for future research, and which can be
considered working data.

Such data independence has a significant scientific
impact. It enables the development of long-term
monitoring programmes, the creation of comparable
measurement series, and the advancement of
proprietary analysis methods. MBES is becoming not
only a measuring device, but also a tool around which
an entire research environment can be built.

The purchase of amultibeam echosounder by the Centre
for Underwater Archaeology at Nicolaus Copernicus
University in Torun is a crucial step in the development
of our centre, but we also view it as an opportunity for
the entire community involved in underwater heritage
in Poland and Europe. With modern equipment and a

stanowisko i obserwowac, jak zmienia sie jego rzezba
wraz z kolejnymi etapami eksploracji. W praktyce
oznacza to, ze jestesSmy w stanie bardzo doktadnie
pozycjonowaé wykopy archeologiczne, a nastepnie
sprawdzag, jak ich zasieg i gtebokos¢ przektadaja sie
na zmiany w uksztattowaniu dna.

Takie powtarzalne pomiary pozwalaja dokumentowac
wptyw naszych dziatan na stanowisko, oceniaé
ryzyko erozji lub zasypywania i szybciej reagowac,
gdy pojawiaja sie nowe zagrozenia. To nie tylko
narzedzie dokumentacyjne, lecz takze element
odpowiedzialnego zarzadzania dziedzictwem, ktére z
definicji jest narazone na dziatanie pradow, falowania,
ruchu jednostek ptywajacych czy ingerencje cztowieka.

» 8. Medieval bridge trench grid / Grid wykopu $redniowiecznego
mostu (Photo: M. Popek)

Zakup MBES to bez watpienia duzy wydatek, ale
patrzac w perspektywie kilku czy kilkunastu lat, jest
to rowniez Zrédto oszczednosci. Zamiast za kazdym
razem zleca¢ pomiary zewnetrznym firmom, mozemy
wykonywac je samodzielnie wtedy, gdy sg potrzebne
— zarébwno w ramach duzych przedsiewzie¢, jak i
mniejszych sondazy czy projektow studenckich.

Nie mniej wazne jest to, ze inwestujemy w rozwdj
kompetencji  zespotu. Archeolodzy, operatorzy
sprzetu i specjalisci od GIS ucza sie planowania misji
pomiarowych, obstugi sondy, kontroli jakosci danych




9. Medieval bridge trench point cloud / Chmura punktéw wykopu
Sredniowiecznego mostu (Photo: M. Popek)

team trained to operate it, we are open to cooperation
with other institutions, including universities, museums,
conservation services, and partners from abroad.

We want MBES to be not only ‘our tool, but also
part of a broader research infrastructure that various
centres can use. We are ready to join forces, share our
experience and work together to create new standards
for the documentation and protection of underwater
cultural heritage.

11. Team during survey / Zespot podczas badan (Photo: M.
Popek)

» 10. Georeferencing of the old trench in Lednica Lake /

Georeferiwabue starego wykopu w jeziorze Lednica (Photo: M.
Popek)

oraz zaawansowanej obrébki wynikéw. Te umiejetnosci
zostajg w instytucji, wzmacniajac jej niezaleznosc¢ i
otwierajgc droge do jeszcze ambitniejszych projektéw
w przysztosci.

Najwieksza zmiana kryje sie moze w czym$ bardzo
prostym: po raz pierwszy mamy petng kontrole
nad tym, jak dane sg pozyskiwane, przetwarzane i
archiwizowane. To my ustalamy standardy jakosci,
decydujemy o tym, ktére dane trafiaja do publikaciji,
ktére sga przechowywane na potrzeby przysztych
badan, a ktére mozna uznaé za materiat roboczy.

Taka suwerenno$¢ danych ma ogromne znaczenie
naukowe. Pozwala budowaé  dtugoterminowe
programy monitoringu, tworzy¢ poréwnywalne serie
pomiarowe i rozwija¢ wtasne metody analizy. MBES
staje sie nie tylko urzadzeniem pomiarowym, lecz
takze narzedziem, wokot ktdrego mozna budowacé cate
srodowisko badawcze.

Zakup sondy wielowigzkowej przez Centrum
Archeologii Podwodnej UMK w Toruniu to wazny krok
w rozwoju naszego osrodka, ale widzimy go rowniez
jako szanse dla catego Srodowiska zajmujgcego
sie dziedzictwem podwodnym w Polsce i Europie.
Dysponujac nowoczesnym sprzetem i zespotem
przygotowanym do jego obstugi, jestesmy otwarci
na wspotprace z innymi instytucjami: uczelniami,
muzeami, stuzbami konserwatorskimi i partnerami z
zagranicy.

Chcemy, aby MBES nie byt jedynie ,naszym”
narzedziem, ale stat sie elementem szerszej
infrastruktury badawczej, z ktérej moga korzystac
rézne osrodki. JesteSmy gotowi taczy¢ sity, dzieli¢ sie
doswiadczeniem i wspdlnie tworzy¢ nowe standardy
dokumentacji oraz ochrony podwodnego dziedzictwa
kulturowego.
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NEW PREMISES—NEW OPPORTUNITIES:
IGUA ZADAR EDUCATION AND
PRESENTATION CENTRE FOR UNDERWATER
ARCHAEULUGY ST. NICHULAS WORKSHOPS

V44424244

Maja Kaleb mkaleb@icua.hr

Renovation of the buildings that once housed Zadar's
St Nicholas convent, completed in 2024, was a key step
in the further development of the International Centre
for Underwater Archaeology in Zadar (ICUA). Acquiring
permanent premises for visitor activities has created new
opportunities to raise public awareness of underwater
cultural heritage. The Eduacation and Presentation Centre
for Underwater Archaeology St. Nicholas is now a place
where specialists, pupils, students, and the broader public
come together, and where underwater archaeology is
presented in a clear and accessible manner.

2025 saw the first workshops at these premises for groups
of different ages and interests. Fifteen workshops brought
together some 350 participants from across the country.
The programme is funded through Croatia’s Ministry
of Culture and Media, with staff from almost all ICUA
departments taking part in the preparation and staging. This
collaborative effort has seen workshops covering various
aspects of our work; from archaeology and documentation
to heritage conservation and presentation.

The workshops aim to raise public awareness of underwater
archaeology and to encourage interest in the preservation
of underwater cultural heritage. The focus is on hands-on
work and active patrticipation. The people who take part
can acquaint themselves with basic methods employed
in the investigation, documentation, and preservation of
archaeological finds in marine environments.

iz«

Nika Cohen

Qzizzz;z;;za

ncohen@icua.hr

» 1. Archaeology students use the literature to identify artefact
comparanda as part of the Zadar Reads event / Studenti
arheologije traZze analogije predmeta u literaturi povodom
manifestacije Zadar ¢ita (Photo: M. Ivi¢ Miljkovi¢)

Obnova kompleksa bivSeg samostana sv. Nikole u Zadru,
dovrSena 2024. godine, bila je vazan korak u daljnjem
razvoju Medunarodnog centra za podvodnu arheologiju
u Zadru (MCPA). Dobivanjem stalnog prostora za rad
s posjetitelima otvorile su se nove mogucnosti za
priblizavanje podvodne kulturne bastine Siroj javnosti.
Edukativno-prezentacijski centar sv. Nikola tako je
postao mjesto susreta stru¢njaka, ucenika, studenata i
gradana, ali i prostor u kojem se podvodna arheologija
moze predstaviti na jednostavan i razumljiv nacin.

Tijekom 2025. godine u novom prostoru pocele su se po




2. A demonstration of wheel-thrown pottery making /
Demonstracija izrade posuda na lon¢arskom kolu (Photo: N.
Cohen)

The year began with ICUA taking part in the nationwide
Museum Night event, which also servedas a public
presentation of the new premises. Two thematic workshops
were staged for all ages. Visitors painted ceramic tiles
with maritime motifs and repurposed used fishing nets by
creating bracelets. These activities were supplemented
by discussion of the protection of marine environments, in
particular the issue of discarded fishing gear.

A workshop was staged in the spring for archaeology
students in the frame of the Zadar Reads event. Students
were introduced to archaeological material and consulted
specialist literature kept at the ICUA library to learn the
skill of identifying comparanda (analogous artefacts) and
interpreting recovered artefacts. Our particular focus
was on the importance of reading, source analysis, and
properly citing the literature used.

In March and April of 2025 second grade pupils attending
Bartul Kasi¢ Elementary School took part in two creative
workshops staged at the pavilion of our Education
and Presentation centre where they had a hands-on
opportunity to learn about forming and decorating objects
made of clay. At the first gathering the pupils created
objects utilising a variety of techniques. These were then
dried and fired to give them their final solidity and form.
The second workshop focused on painting and decorating,
which imparted personality and final appearance to these
objects. The work developed patience, precision, and
imagination, and the capacity to collaborate and exchange
ideas. This form of practical learning has been shown to

prvi put odrzavati radionice namijenjene razli¢itim dobnim
i interesnim skupinama. Ukupno je odrZzano petnaest
radionica na kojima je sudjelovalo oko 350 polaznika iz
Hrvatske. Program je financiran sredstvima Ministarstva
kulture i medija Republike Hrvatske, a u njegovoj
pripremi i provedbi sudjelovali su djelatnici gotovo svih
odjela MCPA Zadar. Takva suradnja omogucila je da
radionice obuhvate razne aspekte rada, od arheologije
i dokumentacije do konzervacije i prezentacije bastine.

Radionice su osmisljene s ciliem da podvodnu arheologiju
priblize javnosti i potaknu interes za o¢uvanje podvodne
kulturne bastine. Naglasak je stavljen na prakti¢an rad
i aktivno sudjelovanje. Kroz predavanja, radionice i
kreativne zadatke sudionici su mogli upoznati osnovne
metode istrazivanja, dokumentiranja i ouvanja nalaza iz
mora.

Vec¢ pocetkom godine MCPA se ukljucio u nacionalnu
manifestaciju No¢ muzeja, Sto je ujedno bila i prilika
da se novi prostor predstavi Siroj publici. Odrzane su
dvije tematske radionice za sve uzraste. Posjetitelji su
oslikavali keramicke ploc¢ice s motivima mora i izradivali
narukvice od recikliranih ribarskih mreza. Kroz takve
aktivnosti razgovaralo se i o zastiti morskog okolisa,
posebno o problemu napustenih ribarskih alata.

» 3. German terms related to the marine environment are easy
to learn through play / Njemacke pojmove vezane za podmorje
lako je nauditi uz igru (Photo: M. lvi¢ Miljkovic)

SUBMERGED HERITAGE 15 / POTOPLJENA BASTINA 15

67




4. Painting is more fun in groups / Oslikavanje je zabavnije u
grupi (Photo: N. Cohen)

be a valuable and encouraging experience for all who took
part.

An important part of our work is our collaboration with
elementary schools in Zadar in the frame of the Erasmus+
Widespread School: Innovating Teaching Approaches
Outside the Classroom programme, implemented through
the City of Zadar departments for EU funds and for training
and education. This programme is conceived as a merger
of various subject areas and out-of-classroom hands-on
learning. This form of school instruction has been shown
to be very valuable as it provides pupils with direct contact
with heritage and often stimulates a deeper sense of
curiosity. Activities associated with foreign languages,
mathematics, biology, environment, society, geography,
history, and the arts are leveraged as ways whereby pupils
learn about the underwater world and how archaeologists
work. Activities included developing geometric models,
reading topographic maps, recognising underwater sites,
and painting ceramic tiles. Pupils also had an opportunity
to see diving equipment, archaeological finds, and to
learn more about the natural processes that impact the
safeguarding of ships and objects in a marine environment.

A presentation on the profession of an underwater
archaeologist was held at the Radost kindergarten,
adapted for preschool children. Oral presentation, play,
and demonstration were used to introduce children to the
basic parts of diving equipment, while photographs and
videos of underwater sites allowed them to see actual
archaeological artefacts. The children were especially

U proljece je odrzana radionica za studente arheologije u
sklopu manifestacije Zadar ¢&ita. Studenti su se upoznali
s arheoloSkim materijalom i koristili strué¢nu literaturu iz
specijalne knjiznice MCPA kako bi naudili prepoznavati
analogije i tumaciti pronadene predmete. Poseban
naglasak bio je na vaznosti Citanja, analizi izvora te
ispravnom citiranju koriStene literature.

Tijekom ozujka i travnja 2025. godine ucenici 2. razreda
Osnovne Skole Bartula Kasi¢a sudjelovali su u dviema
kreativnim radionicama u prostoru paviljona edukativno-
prezentacijskog centra za podvodnu arheologiju sv.
Nikola, gdje su kroz praktiCan rad upoznali svijet
oblikovanja i ukraSavanja predmeta od gline. Na
prvom susretu izradivali su vlastite predmete razli¢itim
tehnikama, koji su nakon su$enja i peenja dobili svoju
¢vrstocu i formu. Druga radionica bila je posveéena
oslikavanju i ukrasavanju, ¢ime su predmeti dobili osobni
pecat i zavrdni izgled. Kroz rad su razvijali strpljenje,
preciznost i mastu, ali i udili suradivati i razmjenijivati
ideje. Ovakav oblik prakticnog ucenja pokazao se kao
vrijedno i poticajno iskustvo za sve sudionike.

Vazan dio programa cCinila je suradnja sa zadarskim
osnovnim Skolama kroz projekt terenske nastave u okviru
Erasmus + programa ,Widespread School; Innovating
Teaching Approaches Outside the Classroom“ kojeg
provodi Upravni odjel za EU fondove i Upravni odjel za
odgoj i Skolstvo Grada Zadra. Program je bio zamisljen
kao spoj razli¢itih predmeta i praktiénog ucenja izvan
uc€ionice. Ovakav oblik nastave pokazao se vrlo vrijednim
jer u€enicima omogucuje neposredan kontakt s bastinom
i Cesto potakne dodatnu znatizelju. Ucenici su kroz
aktivnosti povezane sa stranim jezicima, matematikom,
biologijom, prirodom i drustvom, zemljopisom, povijesti i
likovnom kulturom upoznavali podvodni svijet i nacin rada
arheologa. Izmedu ostalog, izradivali su geometrijske
modele, promatrali topografske karte, prepoznavali
podmorske lokalitete i oslikavali keramicke plocice. U
isto vrijeme mogli su vidjeti ronilacku opremu, arheolosSke
nalaze i saznati viSe o prirodnim procesima koji utje¢u na
ocuvanje brodova i predmeta u moru.

U djeCjem vrtiéu Radost odrzano je predstavijanje
zanimanja podvodnog arheologa, prilagodeno djeci
predskolske dobi. Kroz pri¢u, igru i demonstraciju djeca su
upoznala osnovne dijelove ronilacke opreme, pogledala
fotografije i video snimke podvodnih nalaziSta te imala
priliku vidjeti stvarne arheoloSke predmete. Posebno ih je
razveselila mogucénost da, uz nadzor, isprobaju disanje
na regulator spojen na bocu sa zrakom. Suradnja s
vrticem nastavljena je i kroz radionicu bojanja glinenih
plocica s reljefnim logotipom MCPA, koja je odrzana u
paviljonu edukativno-prezentacijskog centra sv. Nikola.
Prije kreativnog dijela djeca su razgledala stalni postav



5. The kids were eager to try breathing through a regulator while
wearing a diving mask / Sva djeca zeljela su pokusati disati na
regulator nosec¢i masku (Photo: M. Ivi¢ Miljkovic)

delighted by the opportunity to breathe through a regulator
connected to a scuba cylinder, all, of course, under expert
supervision. Our work with the kindergarten also included
a painting workshop featuring clay tiles with an embossed
ICUA logo, staged at the pavilion of our Education and
Presentation centre. The creative segment was preceded
by a tour of our permanent exhibition to acquaint the
children with artefacts recovered at underwater sites. The
painted tiles were glazed and magnets were attached to
create a take-home souvenir.

Our education programmes were not targeted only at
children and youth. In September and October, we staged
workshops for residents of the St. Francis residential
care home. Participants shaped and painted clay objects,
developing motor skills, concentration, and providing time
in collective creative work. Their creations were exhibited
on World Mental Health Day, which gave the program
further social value.

The year closed in a collaboration with the Zadar School
of Applied Arts and Design. Workshops saw pupils make
holiday decorations and other ornamental objects from
clay. They participated in all phases of work; pouring liquid
clay into moulds, working the casts, and painting the fired
pieces. This acquainted them with the different phases of
ceramic production and developed their understanding
of the technological procedures. Unique pieces were
created, demonstrating a combination of creativity and
practical knowledge. Throughout the year working with

» 6. A tour of the permanent exhibition at the former St Nicholas
church building is integral to our workshops / Obilazak stalog
postava u bivSoj crkvi sv. Nikola sastavni je dio radionica
(Photo: N. Cohen)

i upoznala se s predmetima pronadenima na podvodnim
nalazistima. Oslikane plocice kasnije su glazirane i
pretvorene u magnete koje su djeca ponijela kuéi kao
uspomenu.

Edukativni programi nisu bili namijenjeni samo djeci i
mladima. Tijekom rujna i listopada odrzane su radionice
za korisnike Doma za odrasle osobe sv. Frane. Sudionici
su oblikovali i oslikavali glinene predmete, pri Cemu su
razvijali motori¢ke vjestine i koncentraciju, ali i provodili
vrijeme u zajednickom kreativnom radu. Njihovi radovi bili
su izlozeni povodom Svjetskog dana mentalnog zdravlja,
Sto je programu dalo i dodatnu drustvenu vrijednost.

Kraj godine obiliezen je suradnjom sa Skolom
primijenjene umjetnosti i dizajna Zadar. Za ucenike
su organizirane radionice izrade blagdanskih ukrasa i
dekorativnih predmeta od gline. Sudjelovali su u svim
fazama rada — od lijevanja tekuce gline u kalupe, preko
obrade, do oslikavanja ve¢ pecenih oblika. Na taj su
nagin upoznali razliCite faze izrade keramike i bolje
razumijeli tehnoloSke postupke. Nastali su unikatni radovi
koji su spojili kreativnost i prakticno znanje. Rad s glinom
kroz godinu se pokazao kao jedan od najucinkovitijih
nacina povezivanja edukacije i kreativnosti. Kroz izradu
predmeta sudionici su mogli bolje razumjeti kako su
nastajali keramicki nalazi koje danas pronalazimo na
arheoloskim lokalitetima. Takvo iskustvo ¢esto ostavlja
jaci dojam nego samo promatranje gotovih predmeta.

Kroz sve ove aktivhosti edukativho-prezentacijski
centar sv. Nikola postupno se profilira kao ziv i otvoren
prostor u kojem se podvodna arheologija predstavlja na
pristupa¢an nacin. U radionicama su sudjelovale razliCite
dobne skupine, od djece predskolske dobi do studenata
i starijih osoba, a svatko je mogao pronadi nesto sto mu
je blisko.
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clay was shown to be one of the most effective ways of
bringing together learning and creativity. Creating objects
gave participants a much more tangible understanding of
how pottery recovered at archaeological sites was created.
This is often much more impactful to our comprehension
than simply observing a finished object.

Through these activities the Education and Presentation
Centre for Underwater Archaeology st. Nicholas is
gradually developing its presence as a vibrant and open
space at which underwater archaeology is showcased in
an accessible manner. Participants represented all age
groups from preschoolers and students to the elderly, and
everyone had an opportunity to find something special to
them.

The 2025 workshops demonstrated how important
education is to heritage preservation. Awareness of
the value of underwater sites is not the product only
of scientific investigation, it is also developed through
continued interaction with the general public, which is why
workshops of this kind play an important role in the nexus
between specialists and society at large.

The education and presentation workshops staged in
2025 mark the dawn of a new phase in ICUA activity. Here
underwater archaeology expands beyond the strict scope
of specialist work and is rendered more approachable and
comprehensible to broader society. In the long term this
approach builds a sense of responsibility towards the sea
and past maritime activity, and raises awareness of the
fact that underwater cultural heritage is a common good
worth discovering and safeguarding.

» 7. The painted objects ready for exhibition / Obojani predmeti

spremni su za izlozbu (Photo: N. Cohen)

Radionice provedene tijekom 2025. godine pokazale su
koliko je edukacija vazna za ocCuvanje bastine. Svijest
o vrijednosti podmorskih nalazista ne stvara se samo
kroz znanstvena istrazivanja, nego i kroz kontinuiran rad
s javnosScu. Upravo zato ovakve radionice imaju vaznu
ulogu kao poveznica izmedu strunjaka i zajednice.

Edukativno-prezentacijske radionice odrzane tijekom
2025. godine mogu se promatrati kao pocetak jedne
nove faze djelovanja Centra. Podvodna arheologija
ovdje izlazi iz okvira isklju¢ivo struénog rada i postaje
bliza i razumljivija Siroj publici. Dugoro¢no, takav pristup
pomaze u stvaranju osjecaja odgovornosti prema moru i
njegovoj proslosti te jaca svijest o tome da je podvodna
kulturna bastina zajedni¢ko nasljede koje treba upoznati
i Cuvati.

» 8. Zadar School of Applied Arts and Design pupils meticulously
paint Christmas decorations / Ugenice Skolom primijenjene
umjetnosti i dizajna Zadar pedantno oslikavaju BoZi¢ne ukrase
(Photo: N. Cohen)




CONSERVATION OF ARCHAEOLOGICAL
WATERLOGGED WOOD FROM A SUNKEN
SHIP AT AN ANCHORAGE NEAR VERUDA

V/4444444440izizzizzizzzzzzizzziz;z;z:

Anita Jeli¢ ajelic@icua.hr

Archaeologists of the International Centre for Underwater
Archaeology in Zadar have conducted systematic
underwater archaeological investigations over several
years of a north Adriatic shipwreck at an anchorage site
near Veruda Islet. The site, in relatively shallow water,
drew significant attention from specialists and scientists
as it may provide insights into shipbuilding practices,
trade networks, and the material culture of the Adriatic
in the Renaissance period. The investigation leveraged
archaeological methods including stratigraphic recording,
photogrammetric documentation, and in situ conservation
practices, in line with international standards in the
protection of underwater archaeological heritage."

Combined analysis of recovered artefacts—including
ceramics, metal objects, wooden structural elements, and
other material remains—uwith radiocarbon dating (14C)?2
of fragments of the ship’s wooden planking, has provided
us a clearer picture of the ship’s activity in the second half
of the sixteenth century. This date chronologically locates
the ship to a period that saw intense commercial activity,
growing maritime tensions between the European powers,
and the expansion of Mediterranean trade routes.?

Detailed documentation of the wreck and associated
artefacts was followed by in situ preservation of the

1 Scholz 2021, 27-38, 201-204.

2 Radiocarbon dating (14C) was performed by Tomasz Goslar
of the Radiocarbon laboratory in Poznan, Poland.

3 Beki¢ 2021, 167-176.

Tijekom viSe godina, arheolozi iz Medunarodnog centra
za podvodnu arheologiju u Zadru sustavno su provodili
podvodna arheoloSka istraZivanja olupine broda na
sidriStu u blizini otoci¢a Verude, u sjevernom Jadranu.
Ovo nalaziste, koje se nalazi na relativno maloj dubini,
privuklo je znaCajnu paznju struéne i znanstvene
zajednice zbog svog potencijala da pruzi uvid u
brodograditeljske prakse, trgovacke mreze i materijainu
kulturu renesansnog razdoblja na podruc¢ju Jadrana.
Istrazivanja su provedena arheoloSkim metodama
ukljuCujuéi stratigrafsko biljezenje, fotogrametrijsku
dokumentaciju i in situ konzervatorske prakse, u skladu
s medunarodnim standardima za zastitu podvodne
kulturne bastine.!

Kombinacijom analize pronadenih nalaza kao $to su
keramika, metalni predmeti, drveni konstruktivni elementi
i drugi materijalni ostaci s radiokarbonskim datiranjem
(14C)? fragmenta drvene brodske oplate, utvrdena je
aktivnost broda tijekom druge polovice 16. stoljeca.
Takvo datiranje smjesta brod u razdoblie pomorske
povijesti obiljezeno intenzivnim trgovackim aktivnostima,
rastuéim pomorskim napetostima medu europskim
silama i Sirenjem mediteranskih trgovackih ruta.®

Nakon detaljne dokumentacije olupine i pripadajuéih
nalaza, donesena je odluka o o¢uvanju ostataka trupa
broda in situ, primarno kako bi se smanijio rizik od
oStecenja i osigurala dugoro¢na zaStita u izvornom
podvodnom kontekstu. Ipak, odabrani nalazi izvadeni su
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radi konzervacije, istrazivanja
& - W moguce muzejske
a A prezentacije. Medu njima,
drvena greda,* prepoznata
kao strukturni element broda,
surviving ;ﬁe?ean}b;)eforrieéi;n?:; vierojatno  dio  uzduznice il
remains of cleaning/ Greda prijle (a) rebara, istaknula se zbog svojeg stanja
the ship’s hull. The decision to keep the i nakon (b) mehanickog oCuvanosti i neuobicajenih povrsinskih
wreck in place was informed first and (I\:/llsc;a:é%Photo:M.Sumlmc, promjena. Greda je pravokutnog oblika,
foremost by a desire to mitigate ' duljine 80 cm, Sirine 10 cm i
any risk of damage and to
ensure long-term protection
in the original marine context.
A selected group of artefacts
was, however, recovered for
conservation, investigation, and
possible museum presentation. One of
these is a section of a wooden beam?* debljine 5,5 cm, te sadrzi sedam kruznih
identified as a structural element of the otvora svaki promjera izmedu 2 i 3 cm.
ship, likely part of a longitudinal member or
a frame, notable for its state of preservation and Pri pocetnom pregledu, greda je pokazivala tipicne
unusual changes to the surface. The beam is rectangular naslage povezane s dugotrajnom utjecajem morskog
in section, 80 cm long, 10 cm wide, and 5.5 cm thick, okolisa, ukljuéuju¢i Kkalcificirane slojeve i morske

and has seven round holes, each between two and three  [SUCEUIEAUCECLCLCRRTUCEL NN ETERIC ORI GOl
centimetres across. mehanickog CiScenja uklonjene su povrsinske bioloske i

mineralne naslage, ¢ime je omogucen jasniji uvid u stanje
Initial examination showed typical deposits associated drva. Nakon uklanjanja povrsinskih naslaga posebno su
with long-term exposure to a marine environment, postale upadljive velike povrSine obojene narancasto-
including calcified layers and marine organisms (shells, smedim tonovima (Slika 1b). Te su mrlje protumacene
wormholes, pinholes, etc.). Mechanical cleaning included kao produkti korozije Zeljeza, konkretno zeljezni oksidi i
removal of surface biological and mineral deposits hidroksidi,® Sto ukazuje na to da su neko¢ u gredu bili
giving a clearer view of the wood’s condition. Removal ucvrsceni ili ugradeni metalni spojni elementi. Tragovi
of surface deposits revealed distinct large areas of korozije bili su posebnoizrazeni oko pravilno rasporedenih
orange to brown colour. These stains were interpreted kruznih otvora, za koje se pretpostavlja da su sluZzili kao
as iron corrosion products, specifically iron oxides and lezista za Zeljezne elemente ili spojnice, danas potpuno
hydroxides®, indicating that metal fasteners were once degradirane uslijed korozijskih procesa. Dodatno, na
fixed to or embedded in the beam. Traces of corrosion jednoj strani grede uoceni su tragovi paljenja, sto upucuje
were most pronounced around the regularly spaced na mogucu izlozenost vatri bilo tijekom plovidbe, bilo kao
round holes, which likely held iron elements or fasteners, dio samog brodoloma.

now entirely degraded by corrosion processes. Traces of

scorching were observed on one side, possibly a sign of Prisutnost ostataka Zeljezne korozije izazvala je
exposure to fire at sea or when the ship sank. zabrinutost za kemijsku stabilnost drvenog nalaza.

Naime, poznato je da Zeljezni ioni i njihovi produkti
Residual iron corrosion products are of concern with mogu katalizirati zakiseljavanje i oksidativno propadanje
regard to the chemical stability of this wooden artefact. kod mokrog arheoloskog drva, sto dugorocno moze
Iron ions and their corrosion products are known to dovesti do njegove potpune degradacije.® S obzirom na
catalyse acidification and oxidative deterioration in [EESHISUCRIESEGCRMIMECN IR CIFEE CIE UL IEICH
archaeological waterlogged wood, leading to severe long- pored desalinizacije, odluceno je provesti i predobradu
term degradation. This informed our decision to precede usmjerenu na uklanjanje zeljeznih spojeva radi smanjenja

conservation treatment with desalination, supplemented koncentracije otopljenih soli koje mogu pospjesiti
korozijske i degradacijske procese.

4 Analysis of the beam identified the wood as oak. Wood
species analysis was performed by Michéle Dinies of the Desalinizacija je provedena postupno, periodi¢nom
German Archaeological Institute (DAI) in Berlin. izmjenom demineralizirane vode, s ciliem difuzijskog

5 Jozi¢ 2014, 47-59. .. o N
’ klanjan ljivih li iz struktur rva. P n
6 Hocker 2018, 105. uklanjanja toplj SO strukture drva. Posebna se



2. Extraction of iron ions using coatings / Ekstrakcija zeljeznih
iona pomocu obloga (Photo: A. Jeli¢)

by pre-treatment stage aimed at removing iron compounds
and reducing the concentration of dissolved salts that can
accelerate corrosion and degradation processes.

Desalination was performed gradually, with periodic
replacement of the demineralised water aimed at
achieving the gradual diffusion and removal of soluble
salts from the wood. Special attention was paid to
reducing the concentration of chloride ions, which can
significantly destabilise the wood’s chemical stability.
This procedure preceded preparation of the artefact for
further stabilisation and conservation treatment.

A limited supply of chemicals significantly impacted
the scope and reach of our conservation strategy from
this point. These limitations were not related only to the
availability of chemical compounds, they also informed
key decisions regarding the materials and methods used.
A practical and targeted approach to wood treatment was
thus applied. A localised iron removal procedure was
carried out, using a 2 % aqueous solution of disodium
ethylenediaminetetraacetic acid (2Na-EDTA) and oxalic
acid.” As immersing the beam in a large quantity of
prepared solution was not an option, it was applied with
pads directly to the affected surfaces (Figure 2), aimed at
a controlled removal of iron ions from the structure of the
wood. The use of pads was considered the most effective
method given the limited resources available.

Microscopic analysis was performed using scanning
electron microscopy (SEM) in combination with energy-
dispersive X-ray spectroscopy (EDS) to verify the
effectiveness of the pre-treatment and to determine
the elemental composition of the treated wood.® This
technique enabled high-resolution imaging and mapping
of elements on the wood surface. The results confirmed
the dominance of carbon and oxygen, consistent with
organic material, while calcium, magnesium and sulphur
were present in small amounts, most likely the result
of mineral infiltration from seawater. Critically, iron was
recorded only in trace amounts, confirming the success
of the chemical removal of corrosion products.

7 Unger et al. 2001, 502.
8 SEM-EDS analysis was performed by Archeolab, a sole
trader for technical analysis based in Pula.

paznja posvetila smanjenju koncentracije kloridnih iona,
koji mogu znacajno destabilizirati kemijsku ravnotezu
unutar drva. Ovaj postupak predhodio je pripremi
artefakata za daljnju stabilizaciju i konzervatorsku obradu.
Medutim, ograni¢ene koli¢ine kemikalija znatno su
utjecale na opseg i dubinu daljnje konzervatorske
strategije. Ta ogranienja nisu bila vezana samo na
dostupnost kemijskih sredstava, ve¢ su oblikovala i
kljuéne odluke o koristenim materijalima i metodama.
Kao odgovor na uvjete, primijenjen je praktican i ciljani
pristup tretiranja drva. Proveden je lokalizirani postupak
uklanjanje Zzeljeznih spojeva, koriste¢i 2%-tnu vodenu
otopinu dinatrijeve soli etilendiamintetraoctene kiseline
(2Na-EDTA) i oksalne kiseline.” Otopina je nanoSena u
obliku obloga izravno na zahvacéene povrSine (Slika 2),
Sto je omogucilo kontrolirano uklanjanje Zeljeznih iona
iz strukture drva unato¢ nemoguénosti uranjanja grede
u vece koliCine pripremljene otopine. Metoda koriStenja
obloga odabrana je radi ucinkovitosti i ograni¢enosti
resursa.

Kako bi se potvrdila ucinkovitost predobrade i
utvrdio elementni sastav tretiranog drva, provedena
je  mikroskopska analiza koriStenjem skenirajuc¢e
elekironske mikroskopije (SEM) u kombinaciji s
energijsko-disperzivnom rendgenskom spektroskopijom
(EDS).2 Ova tehnika omogucila je visoko rezolucijsko
snimanje i mapiranje elemenata na povrsSini drva.

Rezultati su potvrdili dominaciju ugljika i kisika, Sto je u
skladu s organskim materijalom, dok su kalcij, magnezij
i sumpor bili prisutni u manjim koli¢inama, najvjerojatnije
kao posliedica mineralne infiltracije iz morske vode.
Kljuéno zelijezo je zabiljezeno tek u tragovima, Sto
ukazuje na uspjeSnost kemijskog uklanjanja korozijskih
produkata (Slika 3).

Nakon desalinizacije i faze predobrade, provedena
je stabilizacija drva pomocu polietilen glikola (PEG),
polimera Siroko primjenjivanog u konzervaciji mokrog
arheoloskog drva. PEG djeluje tako da zamjenjuje
vodu u stani¢noj strukturi, ¢ime se sprjec¢ava skupljanje

» 3. Results of SEM-EDS analysis / Rezultati SEM-EDS analize
(Photo: A. Jeli¢)




Desalination and pre-treatment were followed by
stabilisation using polyethylene glycol (PEG), a polymer
widely used in the conservation of archaeological
waterlogged wood. PEG acts by replacing water in the
cellular structure, thereby preventing shrinkage and
cell wall collapse during drying.® In ideal conditions
conservation would involve a sequence of PEGs of
varying molecular weights over an extended period to
achieve optimal absorption and stabilisation. Limited
access to material, however, meant that only the
previously used PEG 4000, a high molecular weight
polymer, was available.

The suitability of PEG 4000 was confirmed by infrared
spectroscopy, liquid chromatography, and thermal
analysis (thermogravimetric analysis and differential
scanning calorimetry)'®, but there was a degree of
uncertainty on account of the years held in storage.
Notwithstanding the possible risk of uneven absorption
and surface supersaturation, the decision was made to
proceed with the available material.

Impregnation began with a 10 % PEG solution, increased
by 10 % per month up to a final concentration of 70 %.
A gradual increase strategy reduces osmotic stress
and improves polymer penetration into the wood. The
impregnation phase lasted approximately seven months
with occasional process control.

The beam was air-dried following impregnation, kept
under layers of plastic film removed on a daily basis to
ensure gradual evaporation. Relative air humidity was
maintained at around 65 % during the initial phase of
drying, later reduced to between 50 and 55 %, while the
temperature was kept constant at around 20 °C. This slow
and strictly controlled drying significantly reduced the risk

9 Hoffmann 2013, 25-36.
10 Analysis of the previously utilised PEG was performed by
Khoi Tran of ARC-Nucléart, Grenoble, France.

a4

i kolaps stanic¢nih stijenki tijekom susenja.® U idealnim
uvjetima, konzervacija bi ukljuivala primjenu niza PEG-
ova razli¢itih molekulskih masa kroz dulje vremensko
razdoblje kako bi se postigla optimalna apsorpcija i
stabilizacija. Medutim, zbog ograni¢ene dostupnosti
materijala, raspolagalo se iskljucivo ranije koriStenim
PEG-om 4000, polimerom visoke molekulske mase.

Njegova ispravnost potvrdena je infracrvenom
spektroskopijom, tekuéinskom  kromatografijom i
toplinskim analizama (termogravimetrijskom analizom
i diferencijalnom pretraznom kalorimetrijom),’® no zbog
viegodisnjeg skladistenja zadrzana je odredena razina
nesigurnosti. Unato€¢ mogucem riziku neujednacene
apsorpcije i povrsSinske prezasi¢enosti, odlu¢eno je
nastaviti s dostupnim materijalom.

Postupak impregnacije zapo¢eo je otopinom PEG-a
koncentracije 10%, koja se zatim povecavala za 10%
mjesecno, sve do konacénih 70%. Postupno podizanje
koncentracije smanijilo je osmotski stres i omogucdilo bolje
prodiranje polimera u drvenu strukturu. Faza impregnacije
trajala je priblizno sedam mjeseci uz povremenu kontrolu
procesa.

Nakon zavrSetka impregnacije greda je suSena na
zraku, ispod slojeva plasticne folije koji su svakodnevno
uklanjani kako bi se omogucilo postupno isparavanje. U
pocetnoj fazi suSenja relativna vlaznost zraka odrzavala
se na oko 65%, a u kasnijoj ona je snizena na izmedu
50 i 55%, dok je temperatura bila konstantno oko 20 °C.
Ovakav spor i strogo kontroliran proces suSenja zna¢ajno
je smanijio rizik naglog stezanja i razvoja vecih pukotina.
Nakon su$enja, viSak PEG-a uklonjen je s povrsine drva
vruéim zrakom, upijajuéim papirom i malom koli¢inom
etanola (Slika 5).

Unato¢ ¢&injenici da je koriSten veé upotrijeblieni PEG
4000, konacni rezultati pokazali su se iznenadujuce
dobrima. Formiranje vece pukotine tijekom procesa
impregnacije izazvalo je zabrinutost, no tijekom suSenja
pukotina je ostala stabilna, kao i sama greda. Uocene su
tek manje povrSinske pukotine, bez znakova savijanja,
raslojavanja ili strukturnog slablienja. Premda nesto
tamnije boje i ve¢e mase zbog zadrzanog polimera, greda
je zadrzala stabilnost i cjelovitost. Ovi rezultati ukazuju
da su, unato¢ ograniCenjima materijala i postupka,
kljuéni cilijevi konzervacije mokrog arheoloSkog drva,
dimenzijska stabilnost i dugoro€no oCuvanje, uspjeSno
postignuti.

Konzervacija grede iz olupine broda pronadenog na
sidriStu kod otocica Verude jasno ilustrira izazove,

» 4. Removing the beam from the PEG process / Vedenje grede
iz PEG postupka (Photo: A. Jozi¢)



» 5. Removal of excess PEG from the wood surface / Uklanjanje
viska PEG-a s povrsine drva (Photo: A. Jozi¢)

ali i domisljatost potrebnu u podrucju konzervatorske
znanosti. UspjeSna stabilizacija ovog nalaza, ostvarena
kroz kombinaciju ciljane kemijske obrade, paZljivog
planiranja i prilagodljivih metoda, pokazuje da su
kvalitetni rezultati mogucéi €ak i u uvjetima ogranienih
resursa. Nadalje, oCuvani drveni element danas ne
predstavljaju samo vrijedan izvor povijesnih informacija,
ve¢ i edukativni primjer uc€inkovite, resursno svjesne
konzervatorske prakse.

of abrupt shrinkage and the development of large cracks.

Hot air, absorbent paper and a small amount of ethanol Bibliography / Literatura:

were used to remove excess PEG from the surface of the

wood once drying had been completed. Beki¢, L. 2021. - Povijesni kontekst arheoloskih nalaza

kod Verude, in Bekié, L. (ed.) Potopljeni brod na sidristu

The final result was surprisingly good when considering kod Verude, 167-176. Zadar: Medunarodni centar za

that previously used PEG 4000 was employed. The podvodnu arheologiju u Zadru.

formation of a large crack during the impregnation

process was a source of concern, but it remained stable Hocker, E. 2018. - Preserving Vasa. London: Archetype

during drying, as did the whole of the beam. We observed Publications.

only minor surface cracking, with no signs of warping,

delamination, or weakening of the structure (Figures 6a Hoffman, P. 2013. - Conservation of Archaeological

and 6b). Although somewhat darker and heavier due Ships and Boats. London: Archetype Publications

to the retained polymer, the beam retained its stability

and integrity. These results indicate that, despite the Jozi¢, A. 2014. - The Conservation and Restoration of

material and process limitations, the key objectives Metal Finds, in Bekic, L. (ed.) Conservation of Underwater

of archaeological waterlogged wood Archaeological Finds - Manual, 47-59.

Zadar: Medunarodni centar za
podvodnu arheologiju u Zadru.

Scholz, R.2021. - Metodologija
iskopavanja i dokumentiranja,
in Beki¢, L. (ed.) Potopljeni
brod na sidristu kod Verude,
conservation—dimensional stability and CO?;SZ‘:\?;E:;‘;d 27-38. Zadar: Medunarodni centar za
long-term preservation—were achieved. restoration works / Greda podvodnu arheologiju u Zadru.
nakon konzervatorsko-
The conservation of a beam from a restauratorskih radova Scholz, R. 2021. - In situ zastita nalazista
wreck found at an anchorage site near (Rolga el i nadzor, in Bekié, L. (ed.)
Veruda Islet clearly illustrates the B e
challenges faced and ingenuity : . 2 =
required in conservation work. 4 £
The successful stabilisation of
this artefact, achieved through - R s
a combination of targeted
chemical treatment, careful planning, Potopljeni brod na sidristu kod Verude,
and adaptable methods, demonstrates 201-204. Zadar: Medunarodni centar za
that quality results are possible even when podvodnu arheologiju u Zadru.
resources are limited. The preserved wooden
element represents not only a valuable source of Unger, A., Schniewind, A.P., Unger, W. 2001. -
historical information, but also an educational example Conservation of Wood Artefacts, A Handbook. Berlin,
of effective, resource-conscious conservation practices. Heidelberg, New York: Springer.
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