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NOVOSTI /

Third Night of Museums at ICUA Zadar

Night of Museums culture events in 2018 were staged
across Croatia on the 26th of January, with ICUA Zadar
taking part for the third time. Visitors had an opportunity
to view the Croatian Underwater Heritage exhibition free
of charge at the ICUA gallery with the expert guidance of
staff and volunteers. The gallery’s permanent exhibition
was completely renewed for this occasion bringing to the
fore the display cases donated by the state museum in
Dresden. Additional event content this year at the former
St Nicholas church saw University of Zadar professors
Igor Borzi¢ PhD and Karla Gusar PhD presenting a new
book on the archaeological excavations conducted by
ICUA Zadar in the St Nicholas complex in Zadar. This
three-hundred-page monograph details the multiannual
archaeological and historical investigation of the St
Nicholas monastic complex and was written by Luka
Bekié PhD, Sime Vrki¢, Mladen Pesi¢ and Roko Surié.

2. The authors of the St Nicholas monograph with

professors at the University of Zadar / Autori
monografije Sv. Nikola s profesorima Sveucilista u
Zadru (Photo: M. Kaleb)

Gilding on Metal Lecture

Marta Stani¢ MA, a restorer with the University of
Dubrovnik, offered a fascinating presentation at ICUA
Zadar on the 26th of February 2018 on gilding techniques
for metal objects. On hand for the lecture were restorers,
conservators and archaeologists from Zadar.
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1. As with every Night of Museums event the ICUA
gallery saw many visitors / U Galeriji MCPA Zadar
vliadala je velika guzva, kao i za svaku No¢ muzeja
(Photo: R. Suric)

Treéa No¢ muzeja u MCPA Zadar

No¢ Muzeja 2018, kulturni dogadaj koji se odvija na
podrudju cijele Hrvatske, odrzan je 26. sije€nja, a treéu
godinu za redom u njemu je sudjelovao i MCPA Zadar.
Posjetitelji su mogli besplatno razgledati izlozbu “Hrvatska
podvodna bastina” u Galeriji MCPA pod stru¢nim
vodstvom zaposlenika i volontera. Za ovu prigodu u
potpunosti je obnovljen stalni postav galerije pri ¢emu
su do izrazaja doSle nove vitrine iz donacije Drzavnog
muzeja u Dresdenu. Ove godine su kao dodatni dogadaj
u bivsoj crkvi sv. Nikole, profesori zadarskog sveucilista
prof. dr. Igor Borzi¢ i prof. dr. Karla Gusar predstavili
novu knjigu o arheoloskim iskopavanjima MCPA Zadar
na podrucju sv. Nikole u Zadru. Ova monografija na tri
stotine stranica govori o nekoliko godina arheoloSkih i
povijesnih istrazivanja unutar samostanskog sklopa Sv.
Nikole, a napisali su je doc. dr. sc. Luka Bekié, Sime
Vrki¢, Mladen PeSié i Roko Suri¢.

3. Marta Stanic¢ discusses gilding techniques / Na
predavanju Marte Stanic govorilo se o pozlati
(Photo: M. Stanic)




Inland Navigation Symposium in
Germany’s Jena

An international conference was staged in the German
city of Jena on the topic of River Valleys, Boats and
Ports: Finds from Antiquity and the Middle Ages
(Flusstéler, Flussschiffe, Flusshédfen - Befunde aus
Antike und Mittelalter). The gathering pooled dozens of
specialists from across Europe and was organised by Dr
Achim Hack, Dr Peter Ettel and Lars Kréger MA and the
Friedrich-Schiller University of Jena. The lectures pointed
to the great interest and value of traces of river navigation,
with the Croatian contribution being a presentation of the
Roman wreck in the Kupa River.

4. The congress in Jena in the medieval university
cafeteria Zur Rosen / Kongres u Jeni odrZzao se u
srednjovjekovnoj sveuciliSnoj menzi Zur Rosen
(Photo: L. Bekic)

Tubingen hosts 23rd DEGUWA Conference

The Eberhard Karls University of Tubingen in Germany
hosted the 23rd DEGUWA conference. The event was
staged from the 15" to 18" of March 2018 on the topic
of Water as a Resource (Gewdsser als Ressource) with
the lectures elaborating on the diverse uses of water and
the appropriate requisite conditions. Among the many
interesting lectures was one on the joint ICUA / RGK-DAI
investigation of the shipwreck off the Island of Veruda.
The international conferences organised by the German
DEGUWA organisation always see an excellent turnout
from researchers across Europe and is a showcase venue
for all current news and new trends in the investigation of
underwater heritage.

ICUA Joins UNESCO UNITWIN Underwater
Archaeology Network

The 6th meeting of the UNESCO UNITWIN (University
Twinning and Networking) network for underwater

Predavanje o pozlati metalnih predmeta

U MCPA Zadar se 26. veljace 2018. odrzalo zanimljivo
predavanje o tehnologiji pozlate metalnih predmeta.
Predavanje je odrzala Marta Stanié, mag. art,
restauratorica sa Sveucilista u Dubrovniku. Predavanju su
nazodili zadarski restauratori i konzervatori te arheolozi.

Skup o plovidbi kopnenim vodama u Jeni

U njemackom gradu Jena je odrZzana je medunarodna
konferencija s temom: “Rijeéne doline, brodovi i luke:
nalazi iz antike i srednjeg vijeka (Flusstaler,

FRIEDRICH-SCHILLER- UQ\.\\.‘-S.\_\T—‘-_\J\, Flussschiffe, Flusshafen - Befunde aus
UNIVERSITAT cRis _ . | ‘e
gg\}““ Antike und Mittelalter). Ovaj skup na kojem je

|\ sudjelovalo viSe desetina struCnjaka iz cijele

Europe, organizirali prof. dr. Achim Hack, prof. dr. Peter
Etteli Lars Kréger, M.A. te Sveuciliste Friedrich-Schiller iz
Jene. Predavanja su pokazala koliko mogu biti zanimljivi
i vrijedni tragovi plovidbe u rijekama, a od hrvatskih tema
predstavljen je rimski brodolom u rijeci Kupi.

Dvadeset treca DEGUWA konferencija
odrzana uTibingenu

Na sveuciliStu Eberhard Karls u Tubingenu, Njemacka,
odrzana je 23. u nizu konferencija DEGUWA. Skup je
odrzan od 15. do 18. ozujka 2018. godine. Tema skupa
bila je “Vode kao sredstvo” (Gewasser als Ressource),
tako da su predavanja razradila raznolikost nacina
korisStenja voda i njihove odgovarajuée pozadinske
uvjete. Medu ostalim zanimljivim predavanjima bio je
zastupljen projekt MCPA i RGK-

DAI - istrazivanje brodoloma kod

5. DEGUWA conference participants at Tiibingen’s
Stiftskirche /Sudionici skupa DEGUWA u Tiibingenu
ispred Stiftskirche (Photo: H. B6hm)
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archaeology was staged at UNESCO headquarters in
Paris. The meeting took place on the 25" and 26™ of April
and was hosted by UNESCO and Flinders University
of Australia, which currently coordinates the work of
this network. The International Centre for Underwater
Archaeology was granted the status of a recognised
partner of the UNESCO UNITWIN network, making it
the 35" UNESCO education institution in underwater
archaeology. The UNESCO UNITWIN international
network in underwater archaeology was set up with the
objective of building and strengthening capacities through
international cooperation and mobility. The intention of
this international network is to improve the protection and
investigation of underwater cultural heritage by creating
networks between universities and professional training
institutions that are active in the field of underwater
archaeology and to be a bridge between the academic
community, industry, governments and the public at
large.

Lecture on Underwater Archaeology
in Mexico

Andrés Raymundo Zuccolotto Vilalobos, a restorer
and underwater archaeologist with the San Luis Potosi
University in Mexico, gave a lecture at ICUA Zadar. The
lecture focused on underwater cultural heritage in Mexico
and in particular at the Reserva de la Biosfera Banco
Chinchorro national park. His lecture was staged on the
8th of June 2018 before numerous gathered underwater
archaeologists and restorers.

7. Andrés Raymundo Zuccolotto Vilalobos lectures
at ICUA Zadar / Andrés Raymundo Zuccolotto
Vilalobos drzi predavanje u MCPA Zadar

(Photo: M. Kaleb)
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otoka Veruda. Medunarodne konferencije u organizaciji
njemacke udruge DEGUWA uvijek su odliéno posjec¢ene
od strane znanstvenika iz Citave Europe te mjesto na
kojem se mogu pratiti sve aktualnosti i novi trendovi u
istrazivanju podvodne bastine.

Clanstvo MCPA u UNESCO-ovoj UNITWIN
mrezi za podvodnu arheologiju

U SrediSnjem uredu UNESCO-a u Parizu odrzan je 6.
sastanak UNESCO - UNITWIN (University Twinning and
Networking) mreze za podvodnu arheologiju. Sastanak se
odvijao 25. i 26. travnja 2018. g. u organizaciji UNESCO-a
i Sveucilista Flinders iz Australije,

6. Participants of the UNESCO UNITWIN Network for
Maritime Archaeology meeting in Paris / Sudionici
skupa UNESCO - Unitwin mreZe u Parisu

(Photo: UNESCO)

koje trenutno koordinira rad mreze. Medunarodnom
centru za podvodnu arheologiju pritom je dodijeljen
status ,,Priznatog partnera” UNESCO - UNITWIN mreze
¢ime je postao 35 clanica UNESCO-vih obrazovnih
institucija u podvodnoj arheologiji. UNESCO - UNITWIN
medunarodna mreza za podvodnu arheologiju osnovana
je u cilju izgradnje i jac¢anja kapaciteta kroz medunarodnu
suradnju i mobilnost. Namjera je medunarodne mreze
unaprjedivanje zastite i istrazivanja podvodne kulturne
bastine stvaranjem veza izmedu sveudiliSta i ustanova
za profesionalno osposobljavanje koje djeluju na
podruéju podvodne arheologije te da bude most izmedu
akademskog svijeta, industrije, vlade i javnosti.

Predavanje o podvodnoj arheologiji
u Meksiku

Restaurator i podvodni arheolog sa SveuciliSta San Luis
Potosi, Meksiko, Andrés Raymundo Zuccolotto Vilalobos
odrzao je predavanje o u MCPA Zadar.



Continued excavation within the
St. Nicholas complex in Zadar

For the purpose of adaptation of the former monastery
of St. Nicholas to host the large Underwater Archeology
Presentation Center of ICUA Zadar, it is necessary to
carry out protective archeological research on multiple
sites within the complex. This year, investigations were
carried out in the yard, in the area where a new pavilion of
experimental archeology shall stand. Traces of numerous
periods, from the large waste pit with 19th-century finds
belonging to the Austrian military hospital, through the
medieval cemetery, up to Roman walls and large sewers,
were discovered at this site. The research will continue
next year.

8. Students of archaeology excavating in the St.
Nicholas in Zadar / Studenti arheologije iskopavaju u
sv. Nikoli u Zadru (Photo: L. Bekic)

Moscow Hosts International Marine
Science Conference

An international conference was staged in Moscow from
the 19th to 22nd of November of this year focusing on
various fields of marine science. The Marine Research and
Education (Mopckne wccnegoBaHus
n obpasoBaHue) conference was -
. Waling
hosted at a number of venues in the A
Russian capital including the zoological i
museum, the faculties of biology and
of geology at the Lomonosov Moscow
State University and the P. P. Shirshov
Institute of Oceanology of the Russian Academy of
Sciences. The section on underwater cultural heritage
was held at the Shirshov institute and included lectures
by experts with ICUA Zadar.
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Tema predavanja je bila podvodna kulturna bastina u
Meksiku, a posebice stanje u nacionalnom parku Reserva
de la Biosfera Banco Chinchorro. Njegovo predavanje
odrzano je 08. lipnja 2018. g. pred brojnim podvodnim
arheolozima i restauratorima.

Nastavljeno iskopavanje u sklopu sv.
Nikole u Zadru

U svrhu uredenja prostora bivSeg samostana sv. Nikole u
veliki prezentacijski centar podvodne arheologije MCPA
Zadar, potrebno je obaviti zastitna arheoloska istrazivanja
na viSe mjesta unutar sklopa. Ove godine su u srpnju
provedena istraZivanja unutar dvoridta, na prostoru gdje
¢e se nalaziti novi paviljon eksperimentalne arheologije.
Na tom mjestu otkriveni su tragovi iz brojnih razdoblja, od
velike otpadne jame s nalazima iz 19. st. koji pripadaju
austrijskoj vojnoj bolnici, preko srednjovjekovnog groblja
pa sve do rimskih zidova i velike kanalizacije. IstraZivanja
¢e se nastaviti i naredne godine.

Medunarodna konferencija posvecéena
podvodnim znanostima u Moskvi

Od 19. do 22. studenog 2018. u Moskvi je odrzana
velika medunarodna konferencija posvecena raznim
znanstvenim disciplinama koje se bave podvodnim
svijetom. Konferencija pod imenom “Pomorska
istrazivanja i obrazovanje” (Mopckue nccrnenoBaHus U
obpasoBaHue) odrzavala se na nekoliko mjesta u gradu;
neke sekcije u Zooloskom muzeju i BioloSkom fakultetu
M. V. Lomonosova MGU, GeoloSkom fakultetu MGU te
na Oceanografskom institutu P. P. SirSova RAN. Upravo
na potonjem odvijala se sekcija o podvodnoj kulturnoj
bastini na kojoj su predavanja odrzali i struénjaci MCPA
Zadar.
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9. Underwater heritage poster section at the P. P.
Shirshov Institute of Oceanology of the Russian
Academy of Sciences / Sekcija postera podvodne
bastine na Oceanografskom institutu P. P. SirSova
Ruske akademije znanosti (Photo: L. Bekic)
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EXCAVATION GONTINUES AT THE BARBIR
ANTIQUITY HARBOUR IN SUKOSAN

The Barbir site at SukoSan, discovered in 1973, is listed
in Croatia’s Registry of Cultural Property under number
Z-29. In 2017 staffers with ICUA launched a project to
investigate this antiquity period landing and to undertake
the first archaeological excavations. Two trenches were
investigated, each two by two metres, in the sandy
bottom of the inner section of the antique harbour. The
dig was conducted at Trenches 1 and 2, which were
opened in order to gain better insight into the structure of
the antique mole. During the investigation we discovered
wooden structures related to the construction of Mole 1,
which were dated using the radiocarbon method to the
fourth century, while the overall analysis of the small finds
from the Barbir harbour site confirmed that this area saw
intensive use in the period from the late first to late fifth
century.’

The underwater archaeological investigation of the
harbour in Sukosan in 2018 continues on our work
launched last year. In 2017 we began orthophoto imaging
and the production of a 3D model of the features observed
on the seabed at this antiquity period harbour. A series
of photographs were
shot for processing in
the Agisoft Photoscan
software application
and the result was a
high-resolution image
of a part of the Mole
1 area.

This year, inthe frame
of the VirtualArch
project and in
collaboration with the
City of Zadar, we have

1. An example of an orthophoto image following
computer processing /Primjer ortofoto snimke nakon
kompjuterske obrade (Produced by: D. Badovinac)
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2. A digital elevation model of the visible stone
structure of Mole 1 / Digitalni elevacijski model
vidljivih kamenih struktura Mola 1

(Produced by: D. Badovinac)

NalaziSte Barbir, SukoSan upisano je u Registar kulturnih
dobara RH pod brojem Z-29. Otkriveno je 1973., a tokom
2017. su djelatnici MCPA zapoceli projekt istrazivanja
ovog anti¢kog pristanita i prva arheoloSka iskopavanja.
Tada su na nalazisStu istrazene dvije sonde dimenzija
2x2 m na podrucju unutrasnjeg dijela anticke luke na
pjeskovitom dnu. Arheoloska iskopavanja su obavljena
i unutar Rova 1 i 2 koji su otvoreni radi uvida u strukturu
gradnje antickog mola. Tokom istrazivanja su otkrivene
drvene strukture vezane uz gradnju Mola 1 koje su
pomocéu C14 metode datirane tokom 4. st., a ukupna
analiza pokretnih arheoloSkih nalaza iz luke Barbir
potvrdili je da se ovaj prostor intenzivno koristio u periodu
od kraja I. stolje¢a pa sve do kraja 5. stoljeca.!

Podvodna arheolodka istraZivanja anticke Iluke u
Suko$anu tokom 2018. godine predstavljala su nastavak
istrazivanja koja su pokrenuta proSle godine. Tijekom
2017. godine smo zapocCeli izradu ortofoto snimke i
3D modela nepokretnih strukiura koje su zabiljezene




secured funding for
underwater imaging
and data processing.
VirtualArch, a project
the full name of
which is Visualize to Valorize — For a Better Utilisation
of Hidden Archaeological Heritage in Central Europe,
aims to contribute to the sustainable use and protection
of not seen and lesser known archaeological sites,
underwater and underground, in the programme area.
The project include fieldwork aimed at producing survey
imaging of sites, underwater photographic imaging and
photographing of sites, producing orthophoto images and
digital elevation models (DEMs).

diterreg
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As part of the implementation phase of the project
we are collaborating with David Badovinac, our long
time associate from the Aegir Visuals company in
neighbouring Slovenia, who has undertaken imaging
and data processing tasks. Over twenty thousand
photos were shot in the course of six working days of the
complete underwater structure of Moles 1 and 2. The site
was surveyed by Maja Grguri¢ of the University of Zadar.
During the underwater imaging detailed photography
covered the entire area accessible to divers for imaging
and related to the structure of the moles at depths of half
a metre to 3.5 metres. The processing and merging of
all the images shot created an orthophoto image of the
visible stone structures at the surface of the seabed that
constitute the antique harbour at SukoSan. The shots
were first merged into a single image based on the
individual days on which they were shot and later merged
to create a view of the whole of the structure of Moles 1
and 2. After the images were overlapped based on the
date of imaging we obtained a picture of the size of the
site, the distribution of structures within it and their exact
interrelations. The final result was a detailed image of all
the features of the harbour at the site, which will help us
better understand them.

This year we continued with the excavation of Trenches
1 and 2, with the total excavated area of Trench 1 now
at four by one metres, while Trench 2 was excavated to
an area of three by one metres. Progress at the dig was
relatively slow on account of the large quantity of stones
that had to be removed in the process. The maximum
depth of the cultural layer was observed in the northeast
end of Trench 2 and stood at 130 centimetres. In total we
registered six different layers in the trenches, the most
interesting of which is a layer that can be dated to the
fourth century and that yielded the recovery of numerous
finds. In this layer we found potsherds that are attributable
to Aegean and African production (a lid of the Hayes 196
form, a sherd from a shallow bowl of the Hayes 61 A
form dateable to between 325 and 400/420"), a piece of

3. Excavation at Trench 1 /Iskop unutar Rova 1
(Photo: M. Pesic)

u podmorju anticke luke. U tu svrhu snimljen je niz
fotografija koje su naknadno obradene u programu
Agisoft Photoscan, a rezultat je slika dijela podruc¢ja Mola
1 velike razlucivosti.

Ove godine smo u sklopu projekta VirtualArch u suradniji
s gradom Zadrom osigurali financijska sredstva za
obavljanje podvodnih snimanja i obradu podataka.
VirtualArch je akronim za naziv projekta , Visualize to
Valorize — For a better utilisation of hidden archaeological
heritage in Central Europe”¢iji je cilj doprinijeti odrzivom
koriStenju i zastiti nevidljivih i manje znanih arheolo$kih
podvodnih i podzemnih nalaziSta unutar programskog
podrucja. Unutar projekta je obuhvacen rad na terenu
radi izrade geodetske snimke nalaziSta, podvodno
fotografsko snimanje i fotografiranje nalazista, izrada
ortofoto snimke i izrada digitalnog elevacijskog modela
(DEM, digital elevation model).

U sklopu izvedbene faze projekta ugovorilismo suradnju s
nasSim dugogodisnjim suradnikom Davidom Badovincem
iz firme Aegir Visuals iz Slovenije koji je obavljao snimanja
i obradu podataka. Tokom Sest radnih dana napravljeno

4. An orthophoto image of the west profile of Trench
1/ Ortofoto snimak zapadnog profila Rova 1
(Produced by: R. Suric)
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ks S ST e e T je  preko
worked wood of o< ey PR A Rt 1 20 000 fotografija
still  unidentified purpose, cjelokupnih podvodnih
seeds of olives, peaches, grapes and struktura Mola 1 i 2. Geodetska
walnut shells, and a large group of snimanja nalazi$ta izvrSila je Maja
antique coins. We registered 28 coins, Grguric sa SveudilisSta u Zadru.
some of which are highly corroded Prilikom podvodnih snimanja detaljnim
making it impossible to identify the imagery fotografijama je pokriveno cjelokupno
and legend, while others are well enough podrugje koje je roniocu dopustalo da obavi
preserved that they can be approximately identified. snimanje, a vezano je uz antiéku strukturu molova
In general, they are all from a similar time frame 4 - na dubinama od 0,50 m do 3,5 m. Obradom i
covering a period around the mid-fourth century . spajanjem svih fotografija, izradena je
as can be concluded from their appearance % ortofoto snimka vidlivih kamenih
and size. The hypothesis, given their : S %, Struktura na povrsini morskog dna
concentration at one very localised 2 ; oy : koje ¢ine anticku luku u SukoS$anu.
spot, is that they wound up on &S ' - : 4 Snimke su se prvo spajale u
the seabed in this period, likely .5 jedinstvenu cjelinu prema svakom
when a mariner or local inhabitant pojedinom danu kada su napravljene, da
lost a pouch in which they may have bi se naknadno njihovim povezivanjem
been kept. The coins are from the dobila cjelokupna struktura Mola
period of the emperors Constantine 1 i 2. Nakon preklapanja slika po
Il (8337-340), Constans (337-350) or danima snimanja, dobili smo uvid u
Constantius I (337—-361) with the head veli¢inu nalazista, raspored struktura
of the emperor depicted on the obverse na njemu te njihove toéne medusobne
and various images on the reverse. One odnose. Zavréni rezultat je detaljna slika
bears the legend VOT XX MVLT XXX and cjelokupnih nepokretnih struktura antigke
can be dated to the period around the mid- luke na nalazi$tu koje ée pomodi njihovom
fourth century, while from the inscription SMKE in boljem razumijevaniju.
the exergue we can conclude that it was minted in the
Turkish mint at Cyzicus (BAR 72).° Another coin Ove godine se nastavilo i s iskopom Rovova 1 i 2, gime
bears the image of the veiled emperor's - je ukupna istrazena povrsina Rova 1 iznosila 4
head (Divo Constantino) and a person : x 1 m, dok je Rov 2 istrazen u dimenzijama
on the reverse clad in a toga standing _' .. 3 x 1 m. Iskopavanja su napredovala
between the inscription VN MR (BAR Wy relativno sporo radi velike koli¢ine
73). These coins were struck in honour St e .. = kamena koji se morao skidati prilikom
of the deceased emperor Constantine T '~ iskopa. Maksimalna debljina kulturnog
the Great, and minted during the reign of 4 " sloja zabiliezena je na sjeveroistocnom
emperor Constantius I.* On two coins we vy . dijelu Rova 2 i iznosila je 130 cm. Ukupno je
observe the mark of the mint at Aquileia. _ zabiljezeno 6 razli¢itih slojeva koji se javljaju
On the reverse of one is the image of . unutar sondi, a najzanimljiviji je bio sloj
two soldiers holding a spear and shield, koji se moze datirati u period 4. st. i koji u
between which is a banner (the Gloria kojem su otkriveni brojni nalazi. Unutar
Excercitus motif) and in the exergue tog su sloja nadeni ulomci keramickih
the mint mark AQS (BAR 76).5 On the posuda koje se mogu pripisati egejskoj
reverse of the other are two victories i africkoj proizvodniji (poklopac forme
holding a wreath and the inscription Hayes 196, ulomak plitke zdjele forme
AQT in the exergue, and it may be a coin Hayes 61 A koja se moZe datirati od
of the emperor Constans or Constantius 325. do 400./420.2), obradenog drvo za
(BAR 119).5 sada nedefinirane namjene, sjemenke masline,
breskve, grozda i ljuske oraha te veca skupina anti¢kih

The dig at Trench 2 yielded the recovery of small finds and
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8. Part of a late antique coin from Trench 1/
Dio kasnoantickih novéica iz Rova 1 (Photo: M. PeSic)

offered new insight into the construction methods used in
building antiquity period landing structures. In the course
of this year’s dig we uncovered a layer that consisted of
a series of unworked timbers. We observed four large
logs (with diameters of 15 to 18 centimetres) and three
smaller logs (with diameters of less than 10 centimetres).
Although not arranged in any order we can see that they

9. The layer with wooden finds in Trench 2 / Sloj s
nalazima drva unutar Rova 2 (Photo: M. Pesic)

BAR 76

BAB 119

novCica. Zabiljezeno je 28 komada novci¢a od kojih su
neki dosta korodirani, pa se na njima ne moze definirati
prikaz i tekst, dok su neki dovoljno dobro oCuvani da se
mogu poblize definirati. Generalno govoredi, svi pripadaju
u sliéno razdoblje u periodu oko sredine 4. st., $to se moze
zakljuciti prema njihovom izgledu i veli€ini. Pretpostavka
je da su na morsko dno dospjeli u istom periodu, bududi
da su koncentrirani na jednom uzem mijestu, vjerojatno
nakon $to je neki mornar ili lokalni stanovnik zagubio
vrecicu u kojoj su mogli biti Cuvani. Nov€ic¢i su datirani
u period careva Konstantina Il (337. - 340.), Konstansa
(337. - 350.) ili Konstancija Il (337. - 361.) s glavom cara
prikazanom na aversu, i razlicitim prikazima na reversu.
Jedan nosi natpis VOT XX MVLT XXX te se moze poblize
datirati u period oko sredine 4. st., dok se prema natpisu
SMKE u odsjec¢ku moze zakljuciti da je kovan je u Turskoj
kovnici Cyzikus (BAR 72).° Drugi na aversu ima prikaz
glave cara s velom (Divo Constantino), a na reversu
jednu osobu u togi koja stoji izmedu natpisa VN MR
(BAR 73). Ti su nov€ici izradivani u ¢ast pokojnog cara
Konstantina Velikog, a kovan je za cara Konstancija Il.4
Na dva novcic¢a se prepoznaje oznaka kovnice u Aquileji.
Jedan na reversu ima prikaz dva vojnika koji drze koplje
i 8tit izmedu kojih je zastava (motiv Gloria Excercitus) i
u odsjeCku oznaku kovnice AQS (BAR 76).> Drugi na
reversu ima prikaz dvije viktorije koje drze vijence, na
odsjecCku ima oznaku AQT i mogao bi pripadati caru
Konstansu ili Konstanciju Il (BAR 119).°

Iskop unutar Rova 2 nam je osim pokretnih arheolo$kih
nalaza pruzio nova saznanja o nacinu gradnje antiCke
pristaniSne strukture. Tokom ovogodisSnjih iskopavanja
otkriven je sloj koji se sastojao od niza drvenih neobradenih
balvana. Unutar sonde su zabiljezena Cetiri veca balvana
(promjer 15-18 cm) i tri manja (promjera manje do 10 cm).
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were laid parallel to the direction of the outer edge of
the mole. At places they lie next to one another and at
others over one another. These were evidently structural
elements used in the course of the construction of the
mole, perhaps to reduce the load of the stone fill along its
vertical structure. The mole was built by ramming vertical
piles that formed the outer edge (discovered in 2017),
whereupon the interior was filled with sandy material,
followed by the laying of the above mentioned logs, with
the final layer of the structure composed of large random
stones laid atop the wood.

In general the founding of this harbour can be placed
in the period from the mid-first to mid-second century
as indicated by the dating of the wooden elements
from the trenches in the harbour, and individual small
archaeological finds. We do not yet know how much of
the space was in use during this initial phase given that it
was most likely negated by subsequent construction and
broadening of the harbour. The second phase is dated
on the basis of the analysed material and the radiocarbon
analysis to the fourth century, although intensive activity
at this harbour continued after this period.

In all, the excavation at the Barbir antiquity harbour site
at Suko$an has shown exceptional potential with regard
to our knowledge of the construction systems applied
at antique landings. There are still many questions

outstanding requiring further illumination and we hope
for further excavation with the aim of obtaining a clearer
picture of the function of the harbour in the broader
Zadar area in antiquity and its status in the coastal and
hinterland economy.

10. Awaiting the next dive in the hot September sun
/ U iséekivanju zarona na vruéem rujanskom suncu
(Photo: M. Pesic

SUBMERGED HERITAGE / POTOPLJENA BASTINA 8

lako nisu slagani u pravilnom redu, mozZe se definirati da su
bili polozeni paralelno uz pravac vanjskog ruba anti¢kog
mola. Na nekim mjestima su poloZeni jedan uz drugi, a
na pojedinim mjestima se nalaze jedan preko drugog.
Ocigledno je da se radi o strukturalnim elementima koji su
se Kkoristili prilikom gradnje antickog mola, mozda da se
smaniji opterecenje kamena koji je zasipan uz vertikalnu
strukturu mola. AntiCki je mol graden na nacin da je
nakon zabijanja vertikalnih pilona koji su tvorili vanjski rub
mola (otkrivenih 2017.), njegova unutradnjost zasipavana
pjeskovitim materijalom, zatim su se polagali navedeni
balvani, da bi zavrsni sloj strukture mola bio sastavljen
od veceg nepravilnog kamenja koje je nabacano na drvo.

Generalno govoreéi, sam nastanak luke se moze
smijestiti u period od polovice 1. do polovice 2. st. kada su
datirani drveni elementi iz sondi unutar luke, te pojedini
pokretni arheoloski nalazi. Za sada joS ne znamo koliki
prostor se koristio tokom te prve faze, buducéi da su nju
najvjerojatnije negirale naknadne gradnje i proSirenje
luke. Druga faza datirana je na osnovu analiziranog
materijala i C 14 analiza u period 4. st., ali je intenzivan
zivot u luci nastavljen i nakon toga.

Sveukupna istrazivanja anti¢ke luke u Barbir u SukoSanu
pokazala su izniman potencijal koji je vezan uz otkrivanje
sustava gradnje anti¢kih pristanisnih struktura. Postoje
jo§ mnoge nepoznanice koje joS trebamo otkriti, te se
nadamo i daljnjim istrazivanjima radi jasnijih definiranja
funkcija luke unutar Sireg zadarskog prostora u antici, te
njenoj vaznosti u ekonomskom sustavu priobalja i zaleda.

1 Pesi¢ 2017, 11-16.

2 Hayes 1972, 107.

3 RIC 1981, 52, PI. 25. 132;
http://www.tesorillo.com/aes/066/066.htm.

4 RIC 1981, PI. 22. 68, PIl. 24. 48, PI. 25. 46, PI. 27. 112;
http://www.tesorillo.com/aes/017/017.htm.

5 RIC 1981, PI. 13. 25;
http://www.tesorillo.com/aes/030/030.htm.

6 RIC 1981, PI. 13. 87;
http://www.tesorillo.com/aes/107/107.htm.
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SYSTEMATIC EXCAVATION STARTS AT
ROVINJ'S VELIKA SESTRICA ISLAND

ROMAN WRECK SITE

1. Step one was to set up a
measured grid of fixed points / Prvo
je postaviljeno izmjereno mrezZiste
fiksnih tocaka (Photo: M. PeSic)

The International Centre for Underwater Archaeology
in Zadar's multiannual Shipwrecks of Rovinj project,
supported by the City of Rovinj Tourism Board, this
year saw the launch of excavation at a new site. It was
discovered in 2013 based on a report submitted by Marko
Srecec of the Old Diver diving club at Kolone Cove (Beki¢
2013, 47). ICUA Zadar staffers examined the location
following the report to determine whether it was in fact
the site of a wreck. The initial survey saw the recovery of
eleven typologically identifiable archaeological finds, most
of which can be attributed to parts of the Forlimpopoli type
amphora. Also observed at the site was an abundance of
stone slabs and cuboid blocks of various sizes that may
have been a part of the ship’s cargo.

U sklopu dugogodisnjeg projekta “Rovinjski brodolomi”
koji Medunarodni centar za podvodnu arheologiju u Zadru
provodi uz pomoc TuristiCke zajednice Grada Rovinja, ove
godine zapocela su istrazivanja na novom nalazistu. To
je nalaziste otkriveno 2013. g. na dojavu Marka SreCeca
iz ronilaCkog centra Old Diver u Kolonama (Beki¢ 2013,
47). Tada su djelatnici MCPA Zadar pregledali i ovu
lokaciju kako bi provjerili da li je uistinu rije¢ o ostacima
brodoloma. Veé¢ na prvom pregledu pronadeno je 11
tipoloski odredivih arheoloskih nalaza, koje vecinom
mozemo pripisati dijelovima amfora tipa “Forlimpopoli”.
Uz njih na nalaziStu je primijeéeno i mnostvo plo¢astih i
kvadratnih kamenih blokova raznih dimenzija za koje se
sumnja da mozda pripadaju teretu broda.

Nakon $&to je proSle godine zavrSeno istraZivanje

2. One of the larger stone slabs on the seabed /Jedan
od vecih plocastih kamenih blokova na dnu
(Photo: L. Bekic)
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3. Excavatlon began at sma awty%opavalah ecina J1

(Photo L. Bekic)

" - -

With the excavation of the late antique shipwreck at the kasnoanti¢kog brodoloma kod hridi Piruzi, arheoloSka
Piruzi rocks completed last year, the archaeological team ekipa se ove godine prebacila na otoci¢ Velika Sestrica.
movedthisyeartothe Velika Sestricasite. Joiningthe ICUA Osim djelatnika MCPA Zadar, u istrazivanjima su vec
Zadar staffers again for this campaign were members tradicionalno sudjelovali i ¢lanovi Bavarskog drustva
of the Bavarian Society for Underwater Archaeology za podvodnu arheologiju (Bayerischen Gesellschaft fir
(Bayerischen Gesellschaft fir Unterwasserarchéologie Unterwasserarchéologie - BGfU) iz Njemacke, a uz TZ
- BGfU) from Germany. Joining the City of Rovinj Grada Rovinja, ove godine je sredstva za istrazivanje
Tourism Board in providing funding for doznacilo i Ministarstvo kulture RH. Istrazivanje je
excavation this year was the i - provedeno u razdoblju od 13. do 21. lipnja 2018. g., a
Croatian culture ministry. . - . 3 - = kao logistiCka baza koriSten je ronilacki centar The
The excavations were . . ; %, Old Diver u Kolonama, kao najblii ronilagki
conducted from the 13th .. 3 B s centar.
to 21st of June 2018 with G’ &y -
the Old Diver centre at NS _ i e Struéni  voditelj]  radova
Kolone Cove, as the nearest G . T - 15* . podvodnog arheoloskog
diving facility, serving as our /NG s P i istrazivanja bio je doc. dr.
logistics base. Lo U o .,' sc. Luka Beki¢, a zamjenik
' *  voditella Mladen Pesié. U
Luka Beki¢ PhD served : d istrazivanju su sudjelovali i Max
as field director for this i i Fiederling, Michael Heinzlemier, Marko
underwater campaign, with . Runjaji¢c, Maja Kaleb, Roko Suric,
Mladen PeSi¢ serving as % ‘..\ % Borna Krstulovi¢, Marko Sreec te

L

deputy field director. Also on 5 Kees Post.
the team were Max Fiederling,
Michael Heinzlemier, Marko Ulomci kerami¢kog tereta razbacani su
Runjaji¢, Maja Kaleb, Roko Suric, na razmjerno velikoj povrSini morskog dna,
Borna Krstulovi¢, Marko Srecec and medutim najviSe ih je na dubini od oko 2 m, u okolici
Kees Post. duge kamene plo¢aste stijene. Leze u veéim jamama
u zivoj stijeni kao i u nekim nadsvodenim pecinastim
Sherds from the cargo of pottery are scattered over a prosjecima. Plo¢asto i kvadratasto kamenje rasprseno
relatively broad area on the seabed, with most, however, je na otprilike istom prostoru kao i keramicki ulomci.
at a depth of about two metres and lying around a long Stoga je radna ekipa dobila razli¢ite zadatke. Neki su
flat rock. The sherds are found in the larger cavities in the dobili zadatak izraditi fotogrametrijski nacrt morskog dna,
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bedrock and in some vaulted recesses. §& S b *:"#"{"N dok su drugi zapoceli s postavljanjem
The stone slabs and cuboids are scattered ' ‘1 " = osnovne linije i fiksnih totaka kojima ¢e
over aboutthe same area as the potsherds. ] S e se analognim izmjerama izraditi osnovni
The team members were therefore given oy " : nacrt nalazista, s polozajem vec¢ih kamenih
different assignments. Some of the team ] blokova i jama koje Ce se istrazivati.
was tasked with creating a photogrammetric _
map of the seabed, while others began setting the . Zahvaljujuc¢i tome, treca skupina ve¢ je mogla
baseline and fixed points that would be used to ' zapoceti s iskopavanjem zanimljivih procijepa
produce a drawing of the site based on analogue - medu stijenama. Iskopavanije je tako zapocelo u
measurements, indicating the positions of the larger jami 1, odnosno niskoj ali izduzenoj pecini. Vec
stone blocks and the cavities that would be excavated. na pocetku istrazivanja u pecini su pronadeni ulomci
With this taken care of a third group was able to begin grla i ru¢aka amfora kao i jedno dno staklene posude.
work on the excavation of the interesting crevices Nastavljeno je iskopavanje u narednim jamama, pa ih je
between the rocks. Excavation thus began in cavity 1, a tako istrazeno sveukupno sedam u ovoj kampanii.
low and elongated recess. The excavation immediately
yielded the recovery of sherds of the neck and handles Osim iskopavanja u jamama, ronioci su prikupljali i
of amphorae and one base from a glass vessel. The povrSinske ulomke dijagnosticki znac¢ajnih ulomaka po
excavation continued in the following cavities, with seven cijelom prostoru nalaziSta. Svaki povrSinski prikupljen
excavated in total in the course of this campaign. ulomak dobio je svoj broj te mu je polozaj dokumentiran

trilateracijom s najblizin fiksnih to¢aka. Na taj nacin je
zapocCela izrada karte rasprostiranja vaznijih nalaza.

Sveukupno je prikupljeno 190 posebnih nalaza, uglavhom
tipoloSki prepoznatljivih ulomaka amfora ali i dijelova
staklenih i keramic¢kih posuda, tegula, uljanica, metala
itd. Posebice je zanimljiva cjelovita uljanica s oznakom
Fortis, koja na gornjem dijelu ima reljef dvije kazaliSne
maske. Pronadeno je pet ulomaka nekih veéih staklenih
urni kao i jedna bakrena plocica. Velika vecina amfora,
preko 107 ulomaka, pripada tipovima Forlimpopoli amfora
u raznim inacicama veli¢ine. Slijedec¢a po redu je amfora
tipa Dressel 2-4, od koje je prepoznato 7 ulomaka. Postoji
jo$ desetak ulomaka zasad neprepoznatih amfora.

6. The finds are deposited deep in the clefts between [RCENCTRECTERIC ERCINCIIRUEL GEREEEE R
the rocks / Nalazi su zatrpani duboko u procjepima morskom dnu. Vecdi blokovi su ucrtani u nacrt nalazista
izmedu stijena (Photo: M. Pesic) te su im izmjerene dimenzije. Manji blokovi koji su se
nalazili u istrazivanim jamama su zasebno nacrtani u
Along with the excavation in the cavities our divers svojim dimenzijama. Uzeto je nekoliko blokova i uzoraka
collected diagnostically significant surface finds across kako bi se napravila geoloSka analiza. Ako se potvrdi
the whole of the site area. Each collected surface find da je rije¢ o kamenu koji ne potjeCe s otoka Sestrice,
was immediately assigned a number and its position was mozemo zakljuditi kako je rije¢ o brodskom teretu
documented using the triangulation method from the kamenih poluproizvoda.

closest fixed points. This was the first step in producing a
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map of the distribution of key finds. : ¥ : : Veci kameni blokovi su dimenzija oko 50 x 50 x 30 cm,
dok su maniji oko 30 x 30 x 15 cm . Kvadratasti

A total of 190 special finds were 5;;:-‘*‘-“‘ M8 . . fhe . blokovi su otprilike dimenzije 24 x 20 x 10
collected, for the most part "‘%&1{ R R W cm i manji. Zanimljivi su i stoZasti oblici
typologically identifiable amphorae ' ' %8 blokova, od koji jedan ima tragove
sherds, but also including sections of glass o * buSenja na tri mjesta, pa izgleda kao da
and other ceramic vessels, tegulae, oil lamps, iy ! je zapocCeta izrada kamenog sidra. No
metals and so forth. Of particular interest is 3 ; "~ konacni sud o potencijalnom kamenom
an integrally preserved oil lamp with the * , % teretu morati ¢e se donijeti tek nakon
Fortis mark bearing a relief image of two 4 ° 'i' '~ detaljne analize materijala i oblika.
theatrical masks on its upper section. Five ¢ “ ] - i
fragments from large glass urns and one " e OvogodiSnje podvodno istrazivanje
small copper plate were recovered. - ..+ ha podrucju grada obavljeno je na
The majority of the amphorae sherds, ostacima dosada nepoznatog anti¢kog
107, are from the Forlimpopoli type of brodoloma s teretom amfora i mogucih
various size variations. The next most kamenih poluproizvoda kod otoCi¢a Velika
represented are from the Dressel 2-4 Sestrica, blizu Rovinja. Ovo je bila prva
type, with seven identified sherds. There kampanja iskopavanja nalazista za kojeg se
are also some ten other sherds from for zasad smatra da pripada rimskom brodolomu iz
now unidentified amphorae. 2. st., sudeéi po pronadenim nalazima amfora ali i
drugih predmeta koji su pripadali posadi broda. Daljnje
There is also the question of the stone blocks scattered istrazivanje, koje se planira u narednoj godini, razotkriti

across the seabed. The larger blocks are indicated in the ¢e viSe pojedinosti o samom brodu ali i 0 moguénosti
site drawing and their dimensions have been measured. postojanja tereta kamenih poluproizvoda.

Separate drawings and measurements were made of the
smaller blocks found in the excavated cavities. Several
blocks and samples were taken for geological analysis.
If we get confirmation that the stone does not originate Bibliography / Literatura:
from Sestrica Island we can conclude that this was a

cargo of stone intermediate goods. Bekic, L. 2013 - Archaeological survey of Seabed in the
Broader Rovinj and Pula Areas in 2013 / Rekognosciranje
The larger stone blocks measure about 50 x 50 x 30 Sireg podmorja Rovinja i Pule 2013. Submerged heritage

centimetres, while the smaller blocks measure about 30 / Potopljena bastina 3, 2013. 46 - 50.
x 30 x 15 centimetres. The cuboid blocks are about 24
x 20 x 10 centimetres or less. There are also interesting
conical blocks, one of which has traces of drilling at
three points, possibly indicating the initial stages of the
fabrication of a stone anchor. The final conclusions
regarding this possible stone cargo will, however, have
to await a more detailed analysis of both the material and
the forms.

This year’'s underwater excavation in the Rovinj area was
conducted at the remains of an as yet unidentified antique
shipwreck with a cargo of amphorae and, possibly, of
stone intermediate goods off Velika Sestrica Island. This
is the first excavation campaign at the site of what for
now appears to be a second century Roman wreck, this
conclusion being based on the recovered amphorae and
other artefacts that belonged the ship’s crew. Further
investigation, planned for the coming year, will shed more
light on the details of the ship and of the possible cargo of

8. The Sestrica Island wreck excavation team, from
left to right: / Ekipa istraZivaca brodoloma Sestrice; s
lijeva: Kees Post, Maja Kaleb, Mladen Pesic, Michael
stone intermediate goods. Heinzlemier, Roko Surié, Luka Beki¢, Max Fiederling,
Borna Krstulovi¢ and Marko Runjaji¢

(Photo: M. Srecec)
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REMNANTS OF AN ANTIQUE WRECK OFF
RIVANJ ISLAND'S GAPE ZANAVIN

One of the positions examined during the survey of Zadar
County in 2016 at which the remnants of the cargo of
an antique shipwreck were discovered is on the north
end of Rivanj Island. Numerous amphorae sherds were
observed on a sandy bottom largely covered with dense
growth of Mediterranean tapeweed on a slope dropping
from a depth of four to ten metres, including characteristic
sections of the base, necks with rims, and handles. What
makes this wreck interesting is the find of several large
conglomerates formed of fused amphorae sherds. Found
along with the amphorae were several sherds of fine
African ware and several fragments of coarse ware. The
manual removal of sediment from one part of the site
established that sand covers a thicker cultural layer of
amphorae sherds.

This year we produced detailed documentation of the
surface layer of finds with the aim of establishing the
precise spread of the finds. Site documentation was

1. A conglomerate of amphorae among the
Mediterranean tapeweed off Cape Zanavin /

Konglomerat amfora medu posidonijom na rtu
Zanavin (Photo: R. Suric)

Prilikom provedbe rekognosciranje Zadarske zupanije
2016. godine jedna od pregledanih pozicija na kojoj su
otkriveni ostatci tereta antickog brodoloma se nalazila
na sjevernom dijelu otoka Rivnja. Na padini od 4 do
10 metara dubine, na pjeS¢anom dnu koje uglavhom
prekriva gusta morska trava posidonija uo€eni su brojni
ulomci amfora, a medu njima i karakteristicni dijelovi
dna, grla s obodima i ru¢ke. Ono $to €ini ovaj brodolom
zanimljivim je pronalazak nekoliko velikih konglomerata
koje cine slijeplieni ulomci amfora. Osim amfora,
pronadeno je i nekoliko ulomaka fine afriCke keramike, te
nekoliko fragmenata grubih posuda. Ruénim uklanjanjem
sedimenta na jednom dijelu nalaziSta utvrdeno je da
pijesak krije deblji kulturni sloj ulomaka amfora.

Ove je godine napraviljena detaljnija dokumentacija
povrSinskog sloja nalazista radi to¢nog-. utvrdivanja
rasprostiranja nalaza. Dokumentiranje nalaziSta odvijalo
se u sklopu Naprednog teCaja podvodne arheologije u
kojoj je sudjelovalo viSe podvodnih arheologa iz cijelog

svijeta. Saroliku ekipu su uz djelatnike MCPA &inili Nada
Kamel (Egipat), Liisa Randmaa. (Estonija), Alice Neet
(Nizozemska), Andrés Zuccolotto Villalobos (Meksiko),
Ivan Gorlov (Rusija) i Vitalie Bodolica (Rumunjska).

Tecaj se sastojao od teorijskih predavanja tokom jutra
na kojima su se studentima prezentirale metode 2D
i 3D dokumentacije, rad u Site Recorder-u, metode
fotogrametrije, organiziranje arheoloskog istrazivanja
i publikacija nalaziSta, konzerviranje i restauriranje
podvodnih nalaza te metode pretrazivanja i iskopavanija.
Studenti su imali priliku poslu$ati i gostuju¢e predavanije
Romana Scholza sa Njemackog ArheoloSkog Instituta
(DAl). Poslijepodnevni dio te€aja organiziran je na
nalazistu rt Zanavin do kojeg smo svakodnevno putovali
brodom. Tijekom boravka na brodu studenti su se
upoznali s osnovama upravljanja brodom, postavljanja i
rukovanja Side Scan Sonarom. Uslijed loSih vremenskih
uvjeta vjezbe arheoloskih sondaznih iskopavanja s
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2. Participants of the advanced underwater
archaeology course with ICUA instructors /Polaznici
tecaja Napredni tecaj podvodne arheologije i
instruktori MCPA (Photo: L. Bekic)

conducted in the frame of the advanced underwater
archaeology course that saw the participation of a number
of underwater archaeologists from around the world. The
diverse team included ICUA staffers joined by Nada
Kamel (Egypt), Liisa Randmaa (Estonia), Alice Neet (the
Netherlands), Andrés Zuccolotto Villalobos (Mexico),
Ivan Gorlov (Russia) and Vitalie Bodolica (Romania).

The course consisted of theoretical lectures in the
morning, at which students were presented methods
of producing 2D and 3D documentation, work in Site
Recorder, photogrammetry methods, the organisation
of archaeological excavation and the publishing of sites,
the conservation and restoration of underwater finds and
methods for surveying and excavation. The students
also had an opportunity to hear guest lecturer Roman
Scholz of the German Archaeological Institute (DAI).
The afternoon portion of the course work was staged at
the Cape Zanavin site, which included a daily boat trip
to this location. While on board the vessel the students
learned basic boating skills, and installing and handling
a side scan sonar. When inclement weather prevented
work at this site the students practiced archaeological
trench excavation, including setting up and using a water
dredge, in the Barbir antiquity period harbour site in
Sukosan.
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pripremom i uporabom vodene pumpe studenti su odradili
na podrucju anticke luke Barbir u SukoSanu.

Radi osiguravanja broda od sjeverozapadnih vjetrova
koji na sjevernom dijelu Rivnja mogu snazno puhati,
prvi je dan uz nalaziste postavljeno fiksno sidro koje je
omogucilo sigurno sidrenje, ali i kao orijentir studentima
za zaranjanje na nalaziSte. PoCetak pozicioniranja na
nalazistu oznacavao je postavljene 4 fiksne tocke (A, B,
C i D) koje omeduju podrucje na kojem je koncentracija
nalaza najveca. Udaljenost izmedu toCaka A i B
iznosi 30 metara, a izmedu A i D iznosi 20 metara Sto
podrudje istrazivanja i dokumentiranja smjesta unutar

q,
R
L St ___%*‘

3. Documenting groups of finds using the baseline
& offset method / Dokumentiranje skupine nalaza
metodom “Baseline i offset” (Photo: M. Pesic)



. 4. A detail of the 3D model of a
To secure our boat against the wind . conglomerate with amphorae sherds
blowing from the northwest, which ' e / Detalj 3D modela konglomerata s

can be quite strong on the north PR amforama
= (Produced by: R. Suric)

end of Rivanj, we installed a P
fixed anchor near the site that v o | paralelograma povrsine oko 600
provided for secure anchorage 4 m2. Unutar podrugja istraZivanja
and as an orientation point for " W . nalaze se veliki konglomerati,
students when diving to the e pojedinaéni nalazi i nalazi u
site. Initial positioning at the site . A skupinama.
included the installation of four >
fixed datum points (A, B, C and TRy j : Dokumentiranje nalaziéta
D) that form a perimeter around AN by o izvedeno “je metodom “Baseline
the area in which the concentration of = e i offset’ na nadin da je nalaziste
finds is greatest. The distance between omedeno fiksnim to¢kama podijelieno
points A and B is 30 metres, and 20 metres na 10 polja, odnosno sektora, dimenzija 20x3
between points A and D, which places the excavation metra unutar kojih su mjerenjem pozicionirali nalazi.
and documentation area within a parallelogram covering Metoda dokumentiranja “Baseline i offset” funkcionira
some 600 square metres. The large conglomerates, na nadin da se postavi baseline (mjerna traka - metar)
individual finds and groups of finds are located within the izmedu 2 fiksne todke koje su u nagem sluéaju oznake
excavation zone. iste udaljenosti na mjernoj traci (npr. 3 metra na liniji A-B
i 3 metra na linije C-D), a zatim da se pomocu drugog
Site documentation was performed applying the baseline metra izmjeri najkraéa moguca udaljenost (ujedno mora
& offset method such that the site, bordered by the giniti pravi kut) od pronadenog nalaza do baseline-a.
fixed points, is divided into ten fields (sectors) covering Kada je rije& o pojedinaénom nalazu, uzimana je samo
20 by three metres within which finds are positioned 1 mjera od todke u njegovom sredistu, a kad je rijeé o
by measurement. The baseline & offset documentation skupini nalaza ili konglomeratu, uzimano je vise mjera
method works by setting up a baseline (a tape measure) kako bi se dobilo polje unutar kojeg su nalazi. Posebni
between two fixed points which are, in our case, markers nalazi dobili su svoje brojeve, fotografirani su, a dio njin
at the same distance on the tape measure (e.g. three je uzet radi detaljnijih tipoloskih analiza koje ée nam
metres on the A-B line and three metres on the C-D BRI TR elors I R Ra L0 e o N e UL T e TR
line) and then using another tape measure to measure mjerenjem nalaza, ¢itavo se nalazite fotografiralo kako
UEEUCIEE RIS ERCERCUERIVIERDRICURUCRUGRN  bi se izradio 3D model nalazista. Na ovom nalaziétu je

5. Map of the site off Cape Zanavin / Plan nalazista rt potvrdena problematika izrade 3D modela u prisutnosti
Zanavin (Produced by: M. Kaleb) guste posidonije. Pomicanje trave uslijed strujanja mora




the baseline. For individual finds only one measurement
was taken from the central point on the find, while for
groups of finds or conglomerates multiple measurements
were taken to indicate a field within which the finds/
conglomerates are situated. Special finds were assigned
numbers and photographed, with some extracted for
more detailed typological analysis that will provide
more precise data on their provenance. Concurrent with
the measurement of the find locations the entire site
was photographed for the production of a 3D model of
the site. The problems associated with creating a 3D
model when dense growth of Mediterranean tapeweed
is present was confirmed at this site. The movement of
the tapeweed caused by the marine currents does not
hamper the work of the diver during photography, but it
does cause problems for the Agisoft PhotoScan software
in mapping pixels on the photographs. For this reason the
3D model has blank fields where the software was unable
to successfully perform calculations. A combined method
of measurement and model production during surface
documentation of finds has been shown to be a good

practice—we established that both have advantages and 7. Drawing of an Africana Ill A amphora from the

drawbacks. The greatest drawback to the measurement Cape Zanavin site / CrteZ afriéke amfore Africana Il
method is the fact that a twenty-metre tape measure may A sa rta Zanavin (Drawing: M. Pesic)

have slack caused by currents, waves or handling by
ne ometa ronioca tijekom
fotografiranja, ali ometa
racunalni program Agisoft
PhotoScan u povezivanju
piksela na fotografijama.
Iz navedenog razloga, na
3D modelu su prisutna
nepopunjena ~.polja koja
program nije uspio obraditi.
Kombiniranje metoda
mjerenja i izrade -modela
prilikom povrsinskog
dokumentiranja nalaza
pokazalo se  kao dobra
praksa buduéi da smo
zakljucili da svaka od:njih
ima odredene prednosti
i  nedostatke. = Najveci
je  nedostatak = metode
mjerenja Cinjenica Sto se
mjerna traka duzine 20 m pod utjecajem struja, valova ili
manje iskusnih.ronioca moze pomaknuti, $to u konacnici
moze rezultirati krivim izmjerama. Kod fotogrametrije je

6. A detail of the site map with overlapped orthophoto
and drawn documentation / Detalj plana nalazista s
preklopljenom ortofoto i nacrtnom dokumentacijom

(Produced by: M. Kaleb) najveci problem uz gibanje morske trave bila i €injenica

da se nalazi skrivaju i ispod posidonije. Te nalaze nije bilo
less experienced divers, which will produce an erroneous moguce zabiljeziti objektivom kamere, ali ih ronioci koji
measurement. The chief drawback to photogrammetry, pretraZzuju dno prilikom mjerenja mogu uociti. U konacnici
along with the movement of seaweed, was the fact that smo tek sa preklapanjem obija metoda uspjeli dobiti
some finds are concealed by growth of Mediterranean kvalitetnu sliku rasporeda povrsinskih nalaza.

tapeweed. These finds could not be captured by
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photography, although divers searching the bottom will
be able to see them. In the final tally it was only by
combining both methods that we were able to

produce a quality image of the distribution
of surface finds.

We identified fine sigillata ware, cooking
ware and transport pottery (amphorae)

as making up part of the ship’s cargo
during the initial examinations of the
site. The sigillata ware is represented
with plates of the Hayes 50 form and
bowls with hanging rims of the Hayes 58
form. These are products of workshops
in the Tunis area and both forms can be
dated to the fourth century.! The cooking
ware is represented by fragments of
Pantellerian ware of dark fabric with a
temper of volcanic sand. This pottery
was manufactured on Pantelleria, and
island situated between Tunis and
Sicily that was a frequent stop on the
Mediterranean route between Africa and
Italy. Mariners used it in antiquity as a port
of call where they could replenish supplies

and engage in commercial exchange. All of the
amphorae finds from this wreck are preserved in
a fragmented state and most are of the Africana
Il A form, one is of the Africana Ill B form, and
all documented spikes can be attributed to one of
the two cited forms. A total of 42 amphora spikes
were registered on the surface, but we can expect
there to be significantly more in the lower layers. The
pottery analysis conducted on the amphorae indicates
various production sites on the eastern Tunisian coast
during the fourth century 2. Also recovered was one find
of an amphorae plug. Among the finds of construction
material were one brick and two vaulting tubes (tubi fittili).
These terracotta tubes were used primarily as a structural
element in the construction of vaults, but are also often
found at the sites of wrecks with African cargoes of

amphorae, where they were used as plugs.

Given that no trench excavation was conduced at the
Cape Zanavin site this year we have not thus far identified
remains of a ship’s structure. We hope to ascertain in
the course of future archaeological excavation whether
any such remains are to be found beneath the layer of
fragmented amphorae or if they were entirely destroyed
during the sinking of the vessel by the actions of waves

and marine currents.

Kao dio tereta broda ve¢ smo prilikom prvih pregleda
prepoznali fino sigilatno posude i kuhinjsku
keramiku, te transportnu keramiku -
amfore. Sigilatno posude zastupljeno je

s tanjurima tipa Hayes 50 i zdjelama

sa spustenim obodom formi Hayes

58. Radi se o proizvodima radionica

s podruja Tunisa, a obje se

forme mogu datirati u period 4. st.!

Kuhinjska keramika zastupliena je s
fragmentima Pantelleria ware posuda

tamne fakture s primjesama vulkanskog

pijeska. Ova keramika se ‘proizvodila na

otoku Pantelleria koji se nalazi izmedu

Tunisa i Sicilije, a bio je Cesta postaja na
mediteranskoj ruti izmedu Afrike i ltalije

koja je sluzila anti¢ki pomorcima kao luka

u kojoj su se mogli opskrbiti namirnicama

ili obaviti trgovacku razmjenu. Svi nalazi

amfora s brodoloma su fragmentarno
sacuvane, a vecina ih pripada formama

africkih amfora Africana lll A, jedan formi

Africana Ill B, a sva dokumentirana

Sillata dna se mogu pripisati jednoj

dvije navedene forme. Ukupno je u
povrSinskom sloju zabiljezeno 42 Siljata dna
amfora, ali za oCekivati je da bi ih u slojevima
moglo biti znatno viSe. Keramicke analize koje
smo obavili na amforama pokazale su da su
se proizvodile na razlicitim mjestima na isto¢noj
obali Tunisa a proizvodile su se tokom 4. st.?
Uz navedene nalaze prikuplien je i jedan nalaz
Ccepa amfore, dok skupini nalaza koji*su sluzili kao

gradevinski materijal ubrajamo jednu opeku i 2 primjera

predmeta tubi fittili. Tubi fittili su keramicki tuljci koji su
prvenstveno sluzili kao konstruktivni gradevinski element
pri izradi lukova, ali ¢esto se nalaze i na brodolomima s

africkim teretom amfora gdje su. se koristili kao njihovi
cepovi.

Buduéi da se ove godine nisu_ obavljala 'sondazna
istrazivanja na rtu Zanavin, za sada ostatci brodske
konstrukcije nisu zabiljezeni. Da li se oni nalaze ispod

sloja razlomljenih-amfora ili su nestali prilikom brodoloma

uslijed djelovanja valova i morskih struja, tek se nadamo
utvrditi tokom buducih arheoloskih istrazivanja.

1 Hayes 1972, 73, 96.
2 Bonifay 2004, 122.

Bibliography / Literatura

Bonifay, M., 2004. - Etudes sur la céramique romaine

tardive d’Afrique, BAR International Series 1301, Oxford.

Hayes, J.W., 1972.- Late Roman Pottery, London—Roma.

SUBMERGED HERITAGE / POTOPLJENA BASTINA 8

21



UNDERWATER ARCHAEOLOGICAL SURVEY
OF ZADAR COUNTY IN 2018

1. Divers at the top of the deposit of material from the
dredging of Katine harbour / Ronioci na vrhu sipine
materijala iz jaruZanja luke Katine (Photo: L. Bekic)

2018 saw continued work on the discovery of new,
and the survey of already known archaeological sites
in Zadar County. Some of the locations in question
were discovered in the course of now regular surveys
organised in the frame of the inter-ministerial maritime
coordination body, and others on the basis of reports
submitted by our associates. A number of the positions
were surveyed in the frame of rescue archaeology work
preceded by construction works during the erection of
modern maritime structures.

The start of the year, in February, saw dredging of Katine
harbour in the town of Pag. ICUA Zadar conducted
archaeological supervision of all construction works. The
works were conducted in a manner that saw a platform-
mounted dredger located within the harbour from which
a floating pipe with a diameter of around 30 centimetres
transported sediment to a location about a kilometre to the
northwest, outside the city harbour area. Archaeologists
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Tokom 2018. godine nastavljeno je otkrivanje novih i
pregled vec¢ poznatih arheoloSkih nalazista na podruéju
zadarske zupanije. Dio njih je rezultat otkrivanja
tokom vec ustaljenih pregleda organiziranih u sklopu
Koordinacije Ministarstava, a dio ih je otkriven dojavom
nasih suradnika. Pojedine pozicije bile pregledane u
sklopu zastitnih radova koja su prethodila gradevinskim
radovima prilikom gradnji modernih struktura u podmoriju.

Pocetkom godine, u veljaci, vrSilo se jaruzanje luke
Katine u gradu Pagu. MCPA Zadar provodio je arheolo8ki
nadzor nad ovim radovima. Radovi su obavljani na nacin
da je unutar luke bila platforma sa jaruzalom, a s nje je
pomocu plutajuée cijevi promjera oko 30 cm sediment
transportiran na lokaciju oko kilometar sjeverozapadno,
van gradske luke. Arheolozi su ronili na toj lokaciji
pregledavajuci visoki stozac pjeS€anog sedimenta Koji
se nalazio na ravhom dnu, dubine do 23 m. Na ovoj
gomili iskopanog materijala, pronalazili su se pojedinacni
ulomci keramike i drugih nalaza, poput drvenog
koloturnika. Nazalost, nalazi su bili usitnjeni i osteéeni
tijekom jaruzanja, a posebice tijekom transporta kroz
cijev do mjesta odlaganja. Stoga je puno viSe uspjeha
bilo tijekom pregledavanja unutar same luke, jer su ovdje
nalazeni bolje oCuvani predmeti. Naravno, bilo je vazno
uskladiti zarone sa strojem za jaruzanje, kako bi vidljivost
za arheologe bila optimalna. Sveukupno su obavljena
dva ronilacka pregleda na mjestu istovara sedimenta te
tri progleda u samoj luci Katine.

Tijekom suradnje u sklopu projekta “Koordinacija nadzora
na moru” u lipnju 2018. g. pregledana je komunalna
i trajektna luka u Molatu, na istoimenom otoku. Unutar
uvale raste prilicno gusta posidonija, te u njoj nije bilo
moguce uoCiti arheoloSke nalaze. Medutim, poblize
nauti¢kim vezovima postoji nekoliko “proplanaka” unutar
trave na kojima se na pijesku mogu pronaci pojedini
arheoloski nalazi. Ovakve ¢istine izmedu trave potjecu od
postavljanja sidrenih blokova i samog sidrenja obi¢nim
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conducted dives at this location to examine the tall
conical heap of sandy sediment lying on the flat seabed
at a depth of up to 23 metres. Individual potsherds and
other finds, such as a wooden pulley, were found on
this heap of excavated material. Unfortunately, the finds
were fragmented and damaged in the course of dredging
and especially while being transported through the pipe
to the deposit zone. There was much greater success,
consequently, during the survey within the harbour itself,
as the finds here were of artefacts in a better state of
preservation. It was, of course, necessary to time the
dives with the operation of the dredging machine in order
to ensure optimal visibility for archaeologists. In all there
were two diving surveys at the sediment deposit zone
and three surveys within Katine harbour.

3. A wing section with serial number / Dio krila sa
serijskim brojem (Photo: I. Lukovic)

2. An almost intact amphora from the harbour on
Molat Island / Gotovo cijela amfora iz luke na Molatu
(Photo: L. Bekic)

sidrima. No najviSe arheoloskih nalaza pronadeno je uz
samo trajektno pristaniste. Oc¢ito je tijekom izgradnje novog
mola iskopano i prevrnuto mnogo morskog sedimenta
u kojem su se nalazili brojni nalazi. Oni se nalaze duz
cijelog novog mola. Jos viSe nalaza je upravo na mjestu
gdje trajekt pristaje i okrece se, jer je zbog male dubine
djelovanje propelera toliko snazno da je otkopalo veliki
prostor morskog dna. Ovdje na morskom dnu leze brojni
ulomci i veci dijelovi antickog i novovjekovnog posuda.
Pronadena je i gotovo cijela amfora tipa Lamboglia II.
Ocito je ova uvala stoljec¢ima koristena kao sigurna luka.

U cilju osmiSljavanja novog medunarodnog projekta u
suradnji s RGK - DAI Frankfurt, u kolovozu su pregledane
dvije lokacije na Pakostanskom podrucju. Kao prvo to je
bio zaron kod ostataka rimskog valobrana i pristanista
kod Kumenta. Tu je joS ranije otkrivena velika kamena
struktura duzine oko 60 metara, koja od obale ide do
maksimalne dubine od 2,6 m. Strukiura od masivnog
kamena je oCuvana preko metar visine. Sudeéi po
povrsinskim nalazima rije¢ je o rimskom pristanistu iz 1.
do 3. st.

Takoder je napravljen zaron na gomili novovjekovnih
opeka sjeverno od otogiéa Veli Skoj kod Pakostana. Ova
lokacija prvi puta je pregledana jos 2011. g. a pronasao
ju je Marko Mestrov. Ova gomila vjerojatno je ostatak
iskrcavanja brodskog balasta u novovjekovnom razdoblju,
jer nisu uoceni tragovi drvene brodske konstrukcije.
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4. Extraction of the other aircraft wing section /
Vadenje drugog dijela krila zrakoplova
(Photo: R. Scholz)

Our collaborative efforts in the frame of the national
maritime supervision coordination project saw a survey
of the municipal and ferry port on Molat Island in June
of 2018. There is quite dense growth of Mediterranean
tapeweed in the cove where archaeological finds could
not be observed. There are, however, a number of
clear sections within the fields of tapeweed near the
berthing areas where individual finds could be found on
the sandy bottom. These clear areas are created when

6. Divers examine the lead anchor stock with

inscription / Ronioci pregledavaju precku olovnog
sidra s natpisom (Photo: L. Bekic)
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Zajedno s djelatnicima RGK-DAI obi$la se i lokacija na
otoku Ugljanu, kod Malog Lukorana, od kuda se sumnja
da je izvucen dio zrakoplova JNA sruSenog 1991. g. kao
Sto je bilo objavljeno u lokalnim medijima. Nakon sto je
snimljeno na rivi u Malom Lukoranu, krilo je odneseno
u nepoznatom smijeru. Krilo je navodno pripadalo
zrakoplovu tipa Galeb, a na sebi je imalo oznaku
jugoslavenske zvijezde i broj. U medijima se navodi da je
Galeb G-2 evidencijskog broja 23147 pripadao kapetanu
JNA Nesi Vrangelovskom, koji je nestao na zadarskom
podrucju, 5. rujna 1991. g. Tijekom ronjenja pronaden
je drugi, prednji dio krila koji po svemu sudeci pripada
vec izvadenom i nestalom dijelu. Ovaj novi dio je izvaden
i poslan u restauratorsko-konzervatorsku radionicu
MCPA Zadar. Pronaden je i jedan maniji dio zrakoplova
zelene boje, koji bi mogao pripadati nekom ameri¢kom
zrakoplovu iz 2. Svjetskog rata. Pretpostavlja se da su
sve ove dijelove zrakoplova pred Malim Lukoranom iz
mreza iskrcale ribarske koce, koje su ih zakacile negdje
u dubljem moru.

-

5. Hundreds of amphorae at the wreck site near Vela
Letovica / Stotine amfora na brodolomu kod Vele
Letovice (Photo: L. Bekic)

U kolovozu 2018. g. voditelj ronilackog centra Foka s
otok Paga, Vedran Dorusi¢, prijavio je nalaz antickog
brodoloma Konzervatorskom odjelu u Zadru. Na zahtjev
KO Zadar djelatnici MCPA Zadar izaSli su na uvidaj.
Nalaznik je pokazao mjesto na kojem je zatekao veliku
gomilu cjelovitih amfora, nedaleko uvale Letovica na
zapadnoj obali otoka Paga, na dubini oko 35 metara.
Odmah po zaronu bilo je jasno kako se radi o netaknutom
brodolomu trgovackog broda iz 1. st. prije Krista, koji je
prevozio teret amfora tipa Lamboglia Il. Sedamdesetak
metara udaljena od gomila amfora nalazi se i oveca
olovna precka sidra s natpisom u reljefu na oba krila. S
obzirom su ostaci broda i tereta neopljackani i netaknuti,
rije€ je o vrlo rijetkom i vaznom nalazistu.



7. A donation of a Breda machine gun from a German
vessel destroyed near Vir / Donacija strojnice Brede
s njemackog broda unistenog kod Vira

(Photo: M. Kaleb)

either anchor blocks are dropped or regular anchors are
used. Most of the archaeological finds were, however,
recovered in the immediate area of the ferry landing. A
large quantity of marine sediment containing numerous
finds was evidently excavated and turned over in the
course of the construction of this new mole. The finds are
to be found along the entire length of the new mole. There
are even more finds at the site where the ferry docks and
turns—with the small depth, namely, the thrust created
by the propellers is of such strength that it has dug out
a large section of the seabed. Lying on the seabed here
are numerous sherds and large sections of antique and
post-medieval ware. An almost complete Lamboglia Il

Jurica VucCeti¢ s otoka Vira u rujnu 2018. g. donirao je
MCPA Zadar protuzrakoplovnu strojnicu Breda iz Drugog
svjetskog rata, pronadenu u moru kod otoka Vira. Strojnica
najvjerojatnije pripada njemac¢kom minolovcu koji je u
blizini svjetionika potonuo tijekom napada engleskih
zrakoplova 1944. g. Kako je ovaj brod splitski Brodospas
dovukao uz obalu i ispilio za staro Zeljezo, strojnica je
ocito zaostala na morskom dnu, na mjestu gdje su se ovi
radovi obavljali. Nakon preuzimanja i konzervatorsko -
restauratorske obrade, strojnica ¢e biti izlozena u Galeriji
podvodne arheologije MCPA Zadar. Isti dan obavljeno je
i ronjenje van lucice Srpljica na Viru, prilikom kojeg je na
morskom dnu uoc¢eno polomljeno kameno sidro, koje je
izronjeno i sada se nalazi na konzervatorskoj obradi u
radionici MCPA Zadar.

Hrid Kamenjak je pregledana tokom 2016. godine kada
su otkriveni i ostaici brodoloma sa amforama forme
Spatheion 1. Ove smo godine obavili joS jedan pregled
ostataka brodoloma radi uvida u stanje nalazista, te Siri
pregled uokolo hridi. Jaka morska struja je otezavala
ronjenje, ali se ipak uspjelo pregledati €itavo podrucje
uokolo hridi, no nisu locirani novi arheoloski nalazi.
Pregledom ostataka brodoloma zaklju¢eno je da je
njegovo stanje i dalje nepromijenjeno, a medu nalazima
su osim amfora Spatheion 1 definirani manji ulomci
amfora Late Roman 2 i 3, te ulomci africkog sigilatnog
posuda formi Hayes 61 A i 59 A." Datacija brodoloma se

8. Adive from a vessel of the Custom’s Administration
near the isle of Kamenjak / Zaron s broda Carinske
uprave kod otocica Kamenjaka (Photo: L. Bekic)
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amphora was recovered. This cove was evidently used
as a safe haven for centuries.

With the objective of laying the groundwork for a new
international project in collaboration with RGK-DAI
Frankfurt, August saw surveys of two locations in the
PakoStane area. The first was a dive at the remnants of
a Roman breakwater and landing at Kumenat. A large
stone structure of a length of about sixty metres had
already been discovered here, running from the shore
to a maximum depth of 2.6 metres. This massive stone
structure is preserved to a height in excess of one metre.
Judging by the surface finds this was a Roman period
landing of the first to third century.

Another dive was made at the site of a heap of post-
medieval bricks to the north of Veli Skoj Islet near
Pakostane. This location was first surveyed in 2011
and discovered by Marko MeStrov. The heap is likely
the result of the offloading of ship’s ballast in the post-
medieval period as no traces of a wooden ship structure
were observed.

RGK-DAI staffers also joined us at a location off Ugljan
Island, near Mali Lukoran, where a section of a Yugoslav
People’s Army aircraft downed in 1991 was alleged to
have been brought on shore in the local media. The wing
section disappeared after being seen on the waterfront
in Mali Lukoran. It is alleged to be from a Galeb type
aircraft with the aircraft’s number and the Yugoslav red
star insignia. The press reports that Galeb G-2 number
23147 was flown by Yugoslav air force captain NeSa
Vrangelovski, downed in the Zadar area on the 5th
of September 1991. The dive yielded the recovery of
another part, this time the front section of the wing, likely
associate with the looted section. This new section was
extracted and sent to the restoration and conservation
workshop at ICUA Zadar. Another small part was found
of a green coloured aircraft that may be from a United
States World War Il plane. It is presumed that all these
aircraft sections were deposited near Mali Lukoran from
the nets of fishing trawlers that drew them up from deeper
waters.

In August of 2018 Vedran Doru8i¢, the head of the Foka
diving club on the island of Pag, reported the find of an
antique shipwreck to the culture ministry’s conservation
department in Zadar. At the request of the department
ICUA Zadar staffers undertook an examination of the
site. Dorus8i¢ indicated the location at which he observed
a large heap of intact amphorae, not far from Letovica
Cove on the west coast of the island at a depth of about
35 metres. Once the dive commenced it was immediately
clear that this was the unspoilt wreck of a first century
BCE merchant vessel that had transported a cargo of
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9. The amphorae at Kamenjak / Amfore kod
Kamenjaka (Photo: L. Bekic)

moze smijestiti u prvu trecinu 5. st.

Po dojavi Panija Iglica koji je u uvali Vrulje u Zadru
primijetio arheoloSke nalaze na dnu uz modernu obalu,
obavljen je pregled Sireg podruc¢ja koje se nalazi u
marini Tankerkomerc. Vrlo brzo je na dubini od oko 4
metra uocena hrpa kamena i keramickih nalaza veli¢ine
5 x 5 m. PovrSinskim je pregledom medu keramiCkim
ulomcima prepoznat niz nalaza egejske, italske i

10. A drawing of African ware at the Hrid Kamenjak
rocks / Crtez africkih posuda s hridi Kamenjak
(Drawing: M. Pesic)

africke proizvodnje koji se mogu datirati od 1. do 3. st.
Uz iznimno slabu vidljivost, ronioci su pregledali i Sire
podrucje uvale, ali na muljevitom dnu nisu zabiljezeni
drugi arheoloski nalazi. Prema podatcima koje smo dobili
od ocevidaca, prilikom iskopa morskog dna radi gradnje
marine Tankerkomerc na ovom je podru¢ju nadena veca
koli¢ina pokretnih arheoloskih nalaza. Pregledana hrpa
u podmorju je vjerojatno deponirani materijal nastao
prilikom tih iskopa. 1z navedenog je zaklju¢eno da se ovaj
dio uvale zasigurno u antickom razdoblju koristio kao
sidriste, cemu u prilog govori povoljan i zasticen polozaj
uvale koji se i danas koristi.




11. Ceramic finds in Vrulje Cove / Keramicki nalaz iz

uvale Vrulje (Photo: M. PeSic)

Lamboglia Il amphorae. Some seventy metres from the
heap of amphorae is a large lead anchor stock with an
inscription in relief on both wings of the stock. Considering
that the remains of the ship and its cargo are unspoilt and
have not been looted, this is a very rare and important
site.

In September of 2018 Jurica Vuceti¢ from the island
of Vir donated a World War Il Breda anti-aircraft gun
recovered from the waters off the island. The machine
gun likely belonged to a German minesweeper that
sank near the lighthouse during an attack launched by
English aircraft in 1944. The Brodospas company of
Split had salvaged this craft, dragging it near the shore
and cutting it up for its steel, and the machine gun
evidently remained on the seabed where the work was
carried out. The machine gun will be on display at the
ICUA Zadar underwater archaeology gallery following
its reception and conservation-restoration treatment. A
dive was conducted on that same day near the small
harbour of Srpljica on the island of Vir during which a
broken stone anchor was observed on the seabed. It has
been extracted and is currently undergoing conservation
treatment at the ICUA Zadar workshop.

The Hrid Kamenjak location was surveyed in 2016 at

12. An amphora on the stone embankment in Vrulje
Cove /Amfora na kamenom nasipu u uvali Vrulje
(Photo: M. Kaleb)

Prema podatcima iz literature na Olibu je poznato nekoliko
ostataka antiCkih brodoloma koje smo tokom pregleda
pokus$ali locirati, te doéi do nesto viSe informacija o
njima.2 Pregledom juzne strane otoka uz rt Zubinin, na
stienovitom dnu na dubini od oko 3 m izmedu Skrapa su
uocene dvije koncentracija razlomljenih ulomaka amfora
koje se mogu pripisati ostatcima brodskog tereta. Jednu

13. Documenting the finds off Olib / Dokumentiranje
nalaza na Olibu (Photo: M. Kaleb)

-
e
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which time the discovery was made of the remains of
a shipwreck with Spatheion 1 amphorae. This year
we conducted another survey of the wreck in order to
ascertain the state of the site and to conduct a broader
examination around the rock. A strong sea current
hampered the dive but we did succeed in surveying the
entire area around the rock—no new archaeological finds
were, however, observed. An examination of the remains
of this wreck indicated that its condition has not changed.
Among the finds are Spatheion 1 amphorae and smaller
sherds of Late Roman 2 and 3 amphorae, and sherds of
African sigillata ware of the Hayes 61A and 59A' forms.
The wreck can be dated to the first third of the fifth century.

A survey was conducted of a broad area within the
Tankerkomerc marina in Vrulje Cove in Zadar were Dani
Igli¢ had reported a sighting of archaeological finds on the
seabed alongside the modern waterfront. At a depth of
about four metres divers soon observed a heap of stones
and ceramic finds covering an area of five by five metres.
A surface survey of the potsherds identified finds of
Aegean, ltalic and African production that can be dated to
the period from the first to third century. Divers examined
the broader area of this cove in very poor visibility but
no other finds were observed on the silty seabed. Based
on reports we have received from eyewitnesses a large
quantity of small archaeological finds were found in this
area in the course of excavation of the seabed for the
construction of the Tankerkomerc marina. The heap
examined on the seabed this time was likely deposited
here during these excavation works. We can infer from
this that this part of the cove was certainly in use as
an anchorage during the antiquity period, a conclusion
supported by the present day use of this favourable and
protected cove.

The data in the literature indicates a number of known
antiquity wrecks off the island of Olib that we tried to
locate in the course of the survey to gain greater insight.2
Two concentrations of sherds from fragmented amphorae
were observed between fissures in the rocky bottom at a
depth of about three metres during the survey of the south
side of the island near Cape Zubinin that may be attributed
to the remnants of a ship’s cargo. One of these consists
of amphorae sherds with bifid handles, the Dressel 2-4
form manufactured in northern ltaly in the first century.®
The second concentration, about fifty metres from the
first, consists of amphorae with wide rims and elongated
handles and are of the Spanish Beltran IIA form, dated
to the first and second centuries and used to transport
fish sauces.* All of the finds are highly fragmented as a
result of marine activity, but nevertheless speak to us of
the intensive traffic that took place in this area during the
early Roman Empire.
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14. A team of the inter-ministerial coordinating
body prepares for an outing / Ekipa iz Koordinacija
Ministarstava se sprema na izlazak s brodom
(Photo: M. Pesic)

od njih ¢ine ulomci amfora s bifidnim ruékama znanima
i kao Dressel 2-4 koje su se proizvodile na podrucju
sjeverne ltalije tokom 1. st.®> Drugu nakupinu koja je od
nje udaljena oko 50 m ¢€ine ulomci amfora sa Sirokim
obodom i izduzenim ru€kama, a pripadaju Spanjolskim
amforama Beltran Il A koje su datiraju u 1. - 2. st. i sluzile
su za prijenos ribljih umaka. Uslijed djelovanja mora svi
nalazi su izrazito fragmentirani, ali nam ipak govore o
intenzivnom prometu koji se odvijao na ovom podrucju
tokom ranog period Rimskog carstva.

1 Hayes 1972, 100, 107

2 Brusic¢ 1980, 162.

3 Caravale, Toffoletti 1997, 107.
4 Caravale, Toffoletti 1997, 127.
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MARITIME ARCHAEQLOGY IN CHINCHORRO

BANK, MEXICO

Since 2006, INAH’s Vice-Directorate of Underwater
Archaeology develops an interdisciplinary work through
the project Inventory and diagnosis of the archaeological
and historical heritage submerged in the Chinchorro
Bank Biosphere Reserve, Quintana Roo, which began,
as its name implies, with the inventory and diagnosis of
the cultural resources located in this natural protected
area, as a basis in order to define actions regarding its
research, conservation, protection, dissemination, public
use, and management. As a result of this inventory, we
count nowadays with 69 archaeological and historical
contexts conformed by cultural material remains whose
chronologies fluctuate between the 16th and 20th
centuries.

Our projectinvolves archaeologists, biologists, geologists,
restorers, architects and experts in corrosion, which
allows to develop the study of archaeological contexts
from different perspectives oriented to the comprehensive
understanding of the formation and transformation
processes of these contexts and the knowledge of their
history.

Chinchorro Bank is part of the Mesoamerican Reef
System, the second world largest barrier reef that
runs from the northern part of the Yucatan peninsula
to the islands of the Honduras Bay. It's located in the
Caribbean sea, 30.8 km off the coast of the fishing village
of Mahahual, belonging to the municipality of Othén P.
Blanco, in the southern end of the Quintana Roo’s state.

Chinchorro Bank has an area of 144,360 Ha, of which
only 0.4% is dry land. It is made up of four keys: Cayo
Lobos, located in the south; Cayo Centro, the largest
one and where the camps and palafitos (stilt houses)
of the fishing cooperatives are located, as well as the
Operations Center of the Protected Natural Areas
National Commission; and Cayo Norte, formed by two
small islands, one of which houses a base of the Mexican
Navy Secretariat.

Mar Caribe

Pecio -

40 Canones #-‘1-- -

i r

L i,
N

} . Banco Chinchorro

'

Pecia
El Angel

1. Chinchorro Bank location / Localizacion de
Banco Chinchorro (By: L. Carrillo)

Desde el 2006 se desarrolla en Banco Chinchorro
el proyecto “Inventario y diagndstico del patrimonio
arqueoldgico e histérico sumergido en la Reserva de
la Biosfera Banco Chinchorro, Quintana Roo, México”,
a través del cual se han registrado, hasta el momento,
69 contextos arqueoldgicos, conformados por objetos
aislados o restos de embarcaciones de los siglos 16. al
20.

De estos contextos actualmente se investigan dos pecios
con mas detalle: el 40 Cafiones y El Angel, cuyas labores
de documentacion incluyen su registro arqueoldgico, la
realizacion de estudios de corrosion, de la flora y fauna
asociada, de los parametros fisico-quimicos del agua, asi
como la obtencion de muestras de distintos materiales
como referentes de temporalidades y posibles filiaciones
culturales. En el proyecto participan arquedlogos,
bidlogos, gedlogos, restauradores, arquitectos y expertos
en corrosion, lo cual permite contar con el estudio de los
contextos arqueoldgicos desde diferentes perspectivas
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2. Shipwreck 40 Cafnones 2010/ Embarcacion 40
Canones 2010. (Photo: L. Gonzalez)

Due to its ecological diversity, which includes many
habitats such as sea grasses, sandy areas, mangroves
and beaches with many plant and animal species, it
was awarded with the categories of Biosphere Reserve,
RAMSAR site and MaB (Man and Biosphere).

Archaeological interventions

Chinchorro Bank is located in a geographical area that
has been sailed since the sixteenth century, although
before that time, Mayan navigators traveled the Yucatan
Peninsula’s coasts through a coastal navigation, without
losing sight of the coast.

Sailboats, steamers and modern freighters of different

nationalities have crossed the current Mexican
Caribbean for purposes of exploration and colonization
of territories; exploitation of resources and commercial
activities mainly. Several of them, during their courses
to Central, South or North America, suffered accidents
due to adverse climatological conditions, human errors or
even for premeditated actions.

Most of these incidents evidences are located on the

4. Shipwreck 40 Canones / Embarcacion 40
Canones (Photo: C. Castillo)
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orientadas a la comprensién integral de los procesos
de formacion y transformacion de dichos contextos y
conocimiento de su historia.

Banco Chinchorro forma parte del Sistema Arrecifal
Mesoamericano, segunda barrera arrecifal mas grande
en el mundo - que corre desde la parte norte de la
peninsula de Yucatan hasta las islas de la Bahia de
Honduras. Se localiza en el mar Caribe a 30.8 km de
la costa del poblado de pescadores de Mahahual,
perteneciente al municipio de Othén P. Blanco, en el
extremo sur del estado de Quintana Roo.

B. Chinchorro tiene una superficie de 144,360 Ha, de las
cuales sélo el 0.4% es tierra firme. Se conforma por cuatro
cayos: Cayo Lobos, ubicado al sur; Cayo Centro que es
el mas grande y en donde se localizan los campamentos
y palafitos de las cooperativas pesqueras asi como el
Centro de Operaciones de la Comision Nacional de
Areas Naturales Protegidas, y Cayo Norte, conformado a
su vez por dos pequefas islas, una de las cuales alberga
una base de la Secretaria de Marina Armada de México

3. Shipwreck 40 Canones / Embarcacion 40
Canones (Photo: C. Castillo)

Por su diversidad ecolégica, que incluye diversos habitats
como pastos marinos, zonas de arenales, manglares y
playas con numerosas especies vegetales y animales,
se le otorgaron las categorias de Reserva de la Biosfera,
sitio RAMSAR y MaB (Man and Biosphere).

Intervenciones arqueoldgicas

Banco Chinchorro se ubica en una zona geogréfica que
ha sido navegada desde el siglo 16., aunque antes de
esa época navegantes mayas recorrian las costas de
la peninsula de Yucatan mediante una navegacion de
cabotaje, sin aventurarse a perder de vista la costa.

Veleros, vapores y modernos cargueros de diversas
nacionalidades han surcado el actual Caribe mexicano
con fines de exploracion y colonizacion de territorios,
explotacién de recursos y actividades comerciales
principalmente. Varios de ellos, durante sus derroteros



5. Shipwreck Cassel 2012 / Embarcacion Cassel
2012. (Photo: C. Castillo)

eastern barrier of Chinchorro, which is not strange
given the fact that most of the navigation routes were
established since the sixteenth century in that direction,
following the marine currents and in an attempt to avoid
the risks represented by those areas identified from that
time as dangerous for navigation, given the existence of
many sandbanks and reefs.

For the integration of the archaeological chart, general
registers and evaluations of the contexts were conducted
as a basis to define the actions to be developed in each
of them according to their archaeological and historical
importance, integrity and threats.

Within the recorded contexts, 27 are isolated objects,
among which 19 anchors of the Admiralty, Trotman,
Danforth and Hall types stand out; the other 42 are
shipwrecks sites. From these contexts two wrecks are
currently studied in more detail: 40 Cafiones and El Angel,
whose documentation work include their archaeological
record; studies on corrosion, associated flora and fauna
and the physical-chemical parameters of the water; and
finally, the sampling of selected materials as referents of
temporalities and possible cultural affiliations.

6. Shipwreck El Angel 2006 / Embarcacion El Angel
2006. (Photo: E. Acevez)

hacia centro, sur o norteamérica, sufrieron accidentes
por causas climatoldgicas adversas, errores humanos o
incluso por acciones premeditadas.

La mayoria de estos siniestros se ubican sobre la
barrera este de Chinchorro, lo cual no resulta extrafo si
se considera que la mayoria de las rutas de navegacion
se establecieron desde el siglo 16. hacia esa direccion
siguiendo las corrientes marinas y en un intento por
evitar los riesgos que representaban aquellas zonas
identificadas desde esa época como peligrosas para la
navegacion, dada la existencia de numerosos bajos y
arrecifes.

Para la integracion de la carta arqueoldgica se llevaron a
cabo registros generales y evaluaciones de los contextos
como base para definir las acciones a desarrollar en cada
uno de ellos de acuerdo con su importancia arqueolégica
e histdrica, integridad y amenazas.

De estos contextos, 27 constituyen objetos aislados, entre
los que sobresalen 19 anclas de los tipos almirantazgo,
Trotman, Danforth y Hall; los otros 42 son naufragios,
de los cuales se investigan dos con mas detalle: el 40
Cafones y El Angel.

40 Cafones

Este pecio se conforma por los restos de una embarcacion
a vela posiblemente de la segunda mitad del siglo 17.
dispersos en un area de 37 x 20 m2, a una profundidad
méxima de 6 m. Conserva 36 cafnones de hierro
fundido y monticulos de piedras de lastre. Bajo éstas se
preservan restos de madera de la parte inferior del casco
y, dispersos en el sitio, se encontraron fragmentos de
botijas, platos, balas, municiones, herrajes y aparejos del
barco, asi como un ancla del tipo almirantazgo fabricada
entre los siglos 16.y 17.

Es uno de los sitios mas emblematicos de la zona, hogar
y sustento de una gran variedad de organismos marinos,
incluyendo corales, esponjas, invertebrados y peces que
habitan entre los cafones y sobre las piedras de lastre.
Fue descubierto en la década de los setentas, y desde
entonces es visitado (y expoliado) por buzos deportivos,
buscadores de tesoros y pescadores furtivos.

Entre 1961 y 1982 fue visitado por miembros del Club de
Exploraciones y Deportes Acuaticos de México, quienes
extrajeron varios objetos e incluso dinamitaron el pecio
en busca de tesoros. En 1977 este grupo invita al Arglgo.
estadounidense Jack lIrion, quien intenta trabajar de
forma cientifica el pecio, estableciendo que los restos
pertenecian a una fragata de guerra inglesa, ello por
una marca de fundicién que el asocié con la fundidora
inglesa Graham and Sons. Hacia 1984 el entonces
Departamento de Arqueologia Subacuatica del Instituto
Nacional de Antropologia e Historia, realiza una visita de
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40 Canones

This wreck is made up of the remains of a sailing vessel,
possibly from the second half of the seventeenth century,
scattered in an area of 37 x 20 m2, at a maximum depth
of 6 m. It preserves 36 cast iron cannons, few remains of
the wooden hull, ballast stones mounds, some fragments
of metallic sheathing of the bottom’s ship, fragments of
orange and green glazed pottery, rims and sherds from
jars, ammunitions, cannon balls, bronze sheaves, rigging
and a metal plate with a fragment of adhered bone., as
well as an anchor of the Admiralty type manufactured
between the sixteenth and seventeenth centuries.

It is one of the most emblematic sites in the area, home
and sustenance of a great variety of marine organisms,
including corals, sponges, invertebrates and fish that live
among the cannons and on the ballast stones. It was
discovered in the seventies and, since then, it has been
visited (and plundered) by scuba divers, treasure hunters
and poachers.

Between 1961 and 1982 it was visited by members of the
Club de Exploraciones y Deportes Acuaticos de México,
who extracted several objects and even dynamited the
wreck in search of treasures. In 1977 this group invited
the archeologist Jack Irion, who stated that the remains
belonged to an English war frigate because of a foundry
brand found in some cannons that he associated with the
English foundry Graham and Sons.

Towards 1984, the Vice-Directorate of Underwater
Archaeology from the National Institute of Anthropology
and History, carry out a general survey and recovered
some objects, however, it is not until 2006 when the
documentation of this important context was resumed.

The research work began with the wreck’s site plan.
Afterwards, some sections of what is still preserved from
the lower section of the wooden hull were released and
documented. Samples of wood and pottery were taken;
foundry marks were identified in the trunnions of two
cannons that, according to the analysis of Dr. Ruth Brown,

8. Shipwreck EIl Angel 2009 / Embarcacion EIl Angel
2009. (Photo: J. Avilés)
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7. Shipwreck El Angel 2008 / Embarcacion EIl Angel
2008. (Photo: J. Avilés)

inspeccién y recupera algunos objetos, sin embargo no
es sino hasta el 2006 cuando se retoma el estudio de
este importante contexto.

El trabajo de investigacion inicié con la realizacién del
plano del pecio. Después se liberaron y documentaron
algunas secciones de lo que aun se preserva de la
seccion inferior del casco de madera. Se tomaron
muestras de madera y de ceramica; se identificaron
marcas de fundicién en los munones de dos piezas de
artilleria que de acuerdo con el analisis de la Dra. Ruth
Brown, especialista en artilleria, parecen indicar que
son de origen sueco, y se realizaron mediciones del
potencial de corrosion en coordinacién con el Instituto de
Investigacion en Corrosion de la Universidad Autbnoma
de Campeche.

El estado de conservacién de las piezas de artilleria,
cubiertas completamente por productos de corrosion
y concreciones calcareas, impide la obtencion de
sus calibres y medidas reales. Ademas, no hay que
olvidar que estos objetos no constituyen un referente
determinante de la nacionalidad o temporalidad de un
naufragio. Por otro lado, el estudio de las muestras de
ceramica sefalan la posibilidad de que la fuente de la
materia prima se ubique en alguna regién de la Cuenca
del Guadalquivir, y que las piezas correspondan con
objetos tipo botijas u olive jars.

Los resultados del analisis histolégico realizado por la
Biol. C. Giron indicaron el uso de roble para la sobrequilla
y pino para las tracas del forro interno. Finalmente, el
Geol. O. Jiménez lleva a cabo el estudio del lastre, cuyos
resultados permitirdn acotar el origen o los puertos a
los cuales arribd esta embarcacion y en los que pudo
abastecerse del mismo.

A la par del trabajo arqueoldgico se realiza la busqueda
de referencias de accidentes maritimos en el area
bajo estudio en acervos histéricos de México, Cuba,
Guatemala y Espana. El hallazgo de un documento
perteneciente al Archivo General de Indias de Seuvilla,



9. Shipwreck El Angel 2010 / Embarcacion EI
Angel 2010. (Photo: C. Castillo)

an artillery specialist, they seem to be of Swedish origin.
Also, studies of corrosion deterioration processes were
carried out in coordination with the Corrosion Research
Institute of the Campeche’s Autonomous University.

The state of conservation of the artillery pieces,
completely covered by corrosion products and calcareous
concretions, impede the record of their calibers and
measurements. In addition, we have to keep in mind that
these objects do not constitute a determining reference
of the nationality or temporality of a shipwreck. On the
other hand, the results of pottery analysis indicate that
the fragments correspond to olive jars and the possibility
that the source of the raw material is located in some
region of the Guadalquivir Basin.

The results of the histological analysis realized by the
biologist C. Girén, indicated the use of oak for the keelson
and pine for the frames. Finally, the geologist O. Jiménez
carried out the study of the ballast, whose results will
allow to determine the departure port or the harbors to
which this vessel arrived.

Along with the archaeological work, the search for
references of maritime accidents in the area is carried
out in historical archives of Mexico, Cuba, Guatemala
and Spain. The discovery of a document from the Archivo
General de Indias, Seville, Spain, allowed the Historian E.
Pérez to guide the investigation of the galleon Santiago
wreck, assigned as escort of the Tierra Firme Fleet in the
year of its loss (1658) in Chinchorro Bank.

Due to the research of historian E. Perez, we know
the vicissitudes faced by this galleon from its departure
from Spain to its tragic end in the false atoll; likewise,
the geographical description of the site of the accident,
provided by the witnesses of the event and by Captain
Martin de Larrinaga, was obtained, setting it to the West
of two small islands separated by a channel (Cayo Norte),
located in the North of a greater island (Cayo Centro),
place that matches with the location of 40 Cafiones.

permitié al Hist. E. Pérez orientar la investigacion sobre
el naufragio del galeén Santiago, asignado como escolta
de la Flota de Tierra Firme el afio de su pérdida (1658)
en Banco Chinchorro.

Derivado del trabajo del Hist. Pérez se conocen las
vicisitudes de este galeén desde su partida de Espafa
hasta su tragico fin en el falso atolén, asi mismo se
obtuvo la descripcion geografica del sitio del accidente
proporcionada por los testigos del suceso y por el capitan
Martin de Larrinaga, situandolo al oeste de dos pequenas
islas separadas por un canal (Cayo Norte), las cuales se
hallan al norte de una isla mayor (Cayo Centro), sitio que
coincide con la ubicacién del 40 Cafones.

Por otro lado, los referentes arqueolégicos que permiten
establecer hasta este momento una relacion entre el 40
Canones y el galeén Santiago se basan en que el 40
Canones era un buque de madera impulsado a vela;
conserva 36 piezas de artilleria de al menos tres calibres
diferentes, asi como fragmentos de botijas y de ceramica
de procedencia europea, municiones de mosquete,
palanquetas, balas (expoliadas entre el 2008 y 2009) y
un ancla tipo almirantazgo caracteristica de los siglos 16.
y 17.

El Angel
Se ubica al sur de Banco Chinchorro, hundido entre 10
y 12 metros de profundidad. Algunos de los restos que

10. Shipwreck El Angel 2017 / Embarcacion El
Angel 2017. (Photo: O. Del Rio)
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11. Shipwreck El Angel 2017 / Embarcacion El Angel
2017. (Photo: O. Del Rio)

On the other hand, the archaeological references that
allow to establish, until now, a link between 40 Cafiones
and the Santiago galleon are based on the fact that 40
Cafiones was awooden sailing boat; it preserves 36 pieces
of artillery from at least three different calibers, as well
as fragments of olive jars and European pottery, musket
ammunition, cannonballs (plundered between 2008 and
2009) and an Admiralty type anchor, characteristic of the
sixteenth and seventeenth centuries.

El Angel

It is located in the southern end of Chinchorro Bank, sunk
between 10 and 12 meters deep. Some of the remains
that are still preserved, such as ironwork and chainplates,
indicate that the ship was also a sailboat. On the other
hand, the reinforcements that protrude and that are better
seen towards the stern section, near the starboard, as
well as some found in the bow and on the inner lining,
are made of iron, which indicates that, together with the
planks found in the bow section, the structure of the
wreck is made of wood and some reinforcements of iron
were added to it like a breasthook and probable beams.

Few elements of the sailboat are preserved, such as the
remains of the bottom of the ship (inner and outer skin
(planks), frames and futtocks) buried in the seabed; the
metallic sheating (manufactured in Muntz); and, from bow
to stern, an anchor of Admiralty type and circular metal
objects (probably components of a windlass), logs of
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aun se conservan como herrajes y cadenotes, indican
que el sistema de propulsion de la embarcacién era a
vela. Por otro lado, los refuerzos que sobresalen del
lecho y que se aprecian mejor hacia la seccion de popa
cerca de la aleta de estribor, asi como algunos hallados
en la proa y sobre el forro interno son de hierro, lo que
indica, junto a los tablones hallados en la seccion de
proa, que la estructura del pecio es de madera y se le
anadieron algunos refuerzos de hierro como una buzarda
y probables baos.

Se preservan pocos elementos del velero, sobresaliendo
los restos del fondo del buque (forro interior, cuadernas,
genoles y forro exterior) enterrados en el fondo marino,
el recubrimiento metélico (manufacturado en Muntz) vy,
de proa a popa, un ancla del tipo almirantazgo y objetos
metalicos circulares (probablemente componentes de
un molinete), troncos de palo de tinte (cargamento),
algunos ladrillos, dos tanques de hierro posiblemente
para almacenamiento, asi como refuerzos (colocados
para dar soporte y fortaleza a las secciones de unién de
componentes principales) y aparejos de hierro de jarcia
fija como cadenotes dispersos en todo el contexto, entre
otros elementos de hierro aislados que no han podido ser
identificados por estar muy concrecionados.

Hacia popa las lineas del recubrimiento se entierran en
el sedimento, por lo que se desconoce aun la eslora total
del pecio. En esta ultima seccién apenas sobresalen las
laminas de Muntz que cubrian la madera y que se fijaban
por un doble sistema de clavos de alguna aleacion de
cobre y al parecer, de hierro. También hacia la popa se

12. Shipwreck El Angel 2017 / Embarcacion EI
Angel 2017. (Photo: O. Del Rio)



13. Shipwreck El Angel 2017 / Embarcacion El Angel
2017. (Photo: O. Del Rio)

dyewood (cargo), some bricks, two iron tanks possibly for
storage, as well as reinforcements (placed to give support
and strength to the cross-sections of main components)
and iron rigs and chainplates scattered throughout the
context, among other isolated iron elements that have not
been identified because of the calcareous concretions.

The lines of the coating are buried in the sediment in
the stern section, so the total length of the wreck is still
unknown. In this last section, the Muntz sheathing that
covered the wood and were fastened by a double system
of nails made of some copper alloy and, apparently, iron,
are barely visible. Also, towards the stern are two mounds
of ballast stone, which were removed from their original
position by treasure hunters.

The investigation of this wreck is still in process; until now
we have a general sketch of the context and a detailed
plan of the first 10 meters, from bow to stern, on the
starboard side, a section that corresponds to the bilge or
the lowest part of the cellar.

Broadly speaking, the archaeological work consists
of releasing the remains of the ship in a controlled
manner by using a dredger; once all the sediments are
removed from the section that will be registered, their
documentation is carried out using several techniques:
drawing, photography, video and, recently, digital 3D
modeling. Some artifacts have been recovered for
analysis, assuring their long-term preservation.

What is known so far about EI Angel?

El Angel was a wooden sailboat which structure was
reinforced with iron pieces; its underbody was covered
with Muntz sheating and, at the time of the accident, it
was carrying a cargo of logwood, which was stowed in
the hold. The construction features of the ship, its anchor
and chain, as well as the use of Muntz sheating, allow to
chronologically locate EI Angel construction date toward
the first half of the 19th century. On the other hand, due

observan dos monticulos de piedra de lastre conformado
por piedras de rio, las cuales fueron removidas de su
posicion original por buscadores de tesoros.

La investigacion de este pecio sigue en proceso, hasta
ahora se cuenta con un croquis general del contexto
y un plano a detalle de los primeros 10 metros de la
proa hacia la popa sobre la banda de estribor, seccién
que corresponde con la sentina o parte mas baja de la
bodega.

A grandes rasgos, el trabajo arqueoldgico consiste
en liberar de forma controlada los restos del buque
mediante el uso de una draga; una vez que retiran todos
los sedimentos de la seccion a registrar, se realiza su
documentaciéon mediante diversas técnicas: dibujo,
fotografia, video y, recientemente, modelado 3D digital.
Se han recuperado algunos artefactos considerados
como referentes temporales, de los cuales se asegura
Su conservacion a largo plazo.

¢ Qué se sabe hasta ahora sobre ElI Angel?

El Angel era un velero construido en su mayor parte en
madera, cuya estructura se reforzé con piezas de hierro;
su obra viva estaba recubierta con ldaminas de Muntz y
al momento del accidente transportaba un cargamento
de palo de tinte, el cual estaba estibado en la bodega.
Sus caracteristicas constructivas, el tipo de ancla con
cepo de metal y cadena con contrete, asi como el uso de
recubrimiento de Muntz, permiten ubicar temporalmente
a El Angel hacia la primera mitad del siglo 19. Por otro
lado, derivado de la investigacion histérica se encontré
informacion sobre sucesos de naufragio sucedidos en
Chinchorro para la época en cuestidon, de los cuales
resalta el caso del Jean como una referencia potencial.

El Jean era una embarcacion tipo bergantin con casco
forrado, de pequeno porte y dos cubiertas construido en
los astilleros de Irvine, Escocia, en 1819 (Pérez, 2015).
Se perdié en Triangulos Norte, nombre con el cual se
conocia a Chinchorro en Reino Unido, en enero de 1837,
mientras realizaba un viaje de Honduras Britanicas
a Mobile, Alabama. A partir de estos datos se estan
realizando busquedas para obtener mas informacion

14. Shipwreck El Angel 2017 / Embarcacion EI
Angel 2017. (Photo: O. Del Rio)
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15. Shipwreck El Angel 2017 / Embarcacion El
Angel 2017. (Photo: O. Del Rio)

to historical research, we found some information about
shipwreck events that occurred in Chinchorro Bank
by that period, highlighting the case of the Jean as a
potential reference.

The Jean was a small brigantine craft with lined hull and
two decks, built in the shipyards of Irvine, Scotland, in
1819. It was lost in North Triangles, name with which
Chinchorro was known in the United Kingdom, in 1837,
while traveling from British Honduras to Mobile, Alabama.
From these data, searches are being made to obtain
more information and archaeological references about
this vessel, in order to demonstrate or reject El Angel
identification hypothesis.

The contributions of different specialists involved in the
project greatly enrich the interpretation of the contexts,
from the identification of the material remains and their
spatial and temporal association, to the study of the naval
architecture and the documentary references on maritime
disasters occurred in this area, in which references are
sought to make correlations between archaeological
contexts and historical data.
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16. Shipwreck Emily Cheramie 2014 / Embarcacion
Emily Cheramie 2014. (Photo: O. Del Rio)

de este buque, y contar con referentes que permitan
demostrar o rechazar la hipétesis sobre la identificacion
de El Angel.

Los aportes de los distintos especialistas involucrados
en el proyecto enriquecen notablemente la interpretacion
de los contextos, desde la identificacion de los restos
materiales y su asociacién espacial y temporal, hasta
el estudio de la arquitectura naval y las referencias
documentales sobre siniestros maritimos ocurridos en la
zona de estudio, en las cuales se buscan referentes para
efectuar correlaciones entre los contextos arqueoldgicos
y los datos histéricos.

17. Project Team, from left / Equipo del proyecto,
empezando por la izquierda: Octavio del Rio, Josue
Guzman, Alberto Soto, Octavio Gonzalez, Michel
Segura, Andrés Zuccolotto, “Doha Tana” and

Laura Carrillo (Photo: R. Calderon)
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UNDERWATER ARGHAEOQLOGY FIELD
SCHOOL IN THE GZECH REPUBLIC

In February 2018 the idea of organizing the first
Underwater Archeology Field School in the Czech
Republic was born. Though underwater archeology
does not have a long tradition in the Czech Republic, it
gradually becomes aware of the academic community
and the general public. With the development of diving
technology and the sharing of scientific information
across Europe, more and more archeology students (and
also professional archeologists) are emerging with an
interest in this specific research. Underwater archeology
can not be studied in the Czech Republic, there are no
full-semester courses, so we have decided to open up
underwater archeology to (not only) Czech students via
practical field school.

1. Offset dodumentation exercise on land / Cviceni
offset dokumentace na zemi (Photo: B. Machova)

Students were able to acquire basic methods of
documentation, processing and evaluation of underwater
archeological situations in real freshwater conditions on
Lake Barbora near Teplice (Northern Bohemia).

Underwater archeology Field School was organized
by International Centre for Underwater Archaeology
in Zadar (Luka Beki¢, Mladen PeSi¢, Roko Suri¢ and

V unoru 2018 se zrodila myslenka zorganizovat prvni
terénni 8kolu podvodni archeologie v Ceské republice.
Aékoliv podvodni archeologie nema v Ceské republice
dlouhou ftradici, zadinda se postupné dostavat do
povédomi akademickeé obce i Siroké verejnosti. S vyvojem
potapécské techniky a sdilenim védeckych informaci
napti¢ Evropou se zacina objevovat stale vice studentt
archeologie (a také profesionalnich archeologl) se
zajmem o toto specifické odvétvi. Podvodni archeologii
nelze v Ceské republice studovat, neexistuji ani zadné
celosemestralni kurzy, proto jsme se rozhodli (nejen)
¢eskym studentdm pfiblizit metody podvodni archeologie
prostfednictvim praktické terénni Skoly.

Studenti si v ramci terénni Skoly mohli osvojit zakladni
metody dokumentace, zpracovani a vyhodnoceni
archeologickych situaci pod vodou Vv redalnych

sladkovodnich podminkach na jezefe Barbora u Teplic
(severni Cechy).

Terénni Skolu podvodni archeolgoie organizovalo
Medunarodni centar za podvodnu arheologiju u Zadru
(Luka Beki¢, Mladen Pesi¢, Roko Suri¢ a Maja Kaleb)
a Archeologicky Ustav AV CR, Praha, v. v. i. (Barbora
Machova) v terminu 24. — 28. zafi 2018. Zucastnilo se
ho 5 studentl: Mikhail Bardashov (RU), Anders Budde
(N), Filip Hajek (CR), Jifi Chlevistan (CR) a Monika
Konradova (CR). Skolu navstivili také Miroslava Dariova
z Trnavské univerzity (SK) a Tomas Kiss (SK).

Cilem predkladaného c¢lanku je zprava o probéhlém
terénni Skole a jeji zhodnoceni. Na misto konani jsme
dorazili v nedéli veder. Zatimco severni Cechy nas
pfivitaly boufkou a chladnym pocasim, vycvikové
stfedisko Barbora patfici Svazu potap&ét CR (CMAS) jiz
mélo vyhraté a pfipravené pokoje ¢ekajici na nas pfijezd.
Po zabydleni vSech uc¢astniku terénni skoly jsme provedli
kratky briefing a téSili se na rano. Prvni tfi dny byly
vénovany praktickym cviéenim. V pondéli se studenti
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2. Offset documentation in poor visibility in the
water / Offset dokumentace ve slabé viditelnosti ve
vodé (Photo: M. Kaleb)

Maja Kaleb) and the Institute of Archaeolgy of the CAS,
Prague (Barbora Machovd) on 24-28 September 2018.
It was attended by 5 students: Mikhail Bardashov (RU),
Anders Budde (N), Filip Hajek (CZ), Jifi Chlevistan (CZ)
and Monika Konradova (CZ). The field school also visited
Miroslava Darlova from University in Trnava (SK) and
Tomas Kiss (SK).

The aim of the present article is to report about the
completed field school and its evaluation. We arrived at
the venue on Sunday evening. While Northern Bohemia
welcomed us with a thunderstorm and cold weather, the
Barbora Training Center belonging to the Association of
Divers of the Czech Republic (CMAS) already had warm
and prepared rooms waiting for our arrival. After all the
participants were accommodated, we held a short briefing
and looked forward to the morning. The first three days
were devoted to practical exercises. On Monday, students
learned how to document archaeological situations in 2D
space using the offset method and trilateration method.
The exercise took place first in the garden belonging to
the center (Fig.1), then directly in the water, where three
different places were installed for three pairs of students
(one student accompanied by Maja Kaleb). Barbora Lake
has a relatively muddy bottom, so students can feel the
importance of knowing how to keep the buoyancy in the
water. Otherwise, the students tested the documentation
in very poor visibility, which was also a useful experience
(Fig. 2).

Tuesday was marked by the teaching of photogrammetry.
Students learned basic principles of 3D modeling and
basic knowledge of work in Agisoft software. Emphasis
was also put on explaining the camera’s appropriate
setting to underwater conditions. Students also learned
how to make a series of photos needed to create the
model on land and then repeat the exercises in water (Fig.
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naucili, jak dokumentovat archeologické situace ve 2D
prostoru metodou offset a metodou trilaterace. Cviceni
probihalo nejprve na zahradé patfici stredisku (Obr. 1),
poté pfimo ve vodé, kde byla instalovana tfi rizna mista
pro tfi dvojice studentl (jednoho studenta doprovazela
Maja Kaleb). Jezero Barbora ma pomérné kalivé dno,
studenti tak mohli pfimo pocitit, jak dllezité je umét ve
vodé dobre udrzet vztlak. V opacném pfipadé si studenti
vyzkouSeli dokumentaci ve velmi Spatné viditelnosti, coz
byla také uziteéna zkuSenosti (Obr. 2).

Uterni den se nesl ve znameni vyuky fotogrammetrie.
Studenti se naucili zékladni principy tvorby 3D modelu a
zéakladni znalosti prace v programu Agisoft. Diraz byl také
kladen na vysvétleni vhodného nastaveni fotoaparatu do
podminek podvodniho prostfedi. Studenti se dale naudili,
jak provést sérii fotografii potfebnou k tvorbé modelu na
suchu a poté cviceni zopakovali ve vodé (Obr. 3). Pro
tuto situaci jsme se rozhodli umistit objekt fotografického
zajmu na vycvikové plato v hloubce 5 m. Nehrozila tedy
snizena kvalita fotografii vlivem zakalené viditelnosti.
Vecer studenti fotografie upravili do pozadované podoby
a tvorba modelu mohla zagit.

Ve stfedu byl kurz zaméfen na dokumentaci
archeologickych situaci ve 3D prostoru. Ve vétSich
hloubkach pod vodou nelze pouzit totalni stanici, ktera
s milimetrovou presnosti zaméfi vySku predmétu;
studenti si timto cvi¢enim vyzkouSeli dokumentaci
pfesné polohy predmétu pomoci namérenych hloubek
pfedmétu tim zplUsobem, Zze pasmem meérili délky
vybranych signifikantnich ¢asti pfedmétu ke kontrolnim
a pomocnym bodim. Pfedmét spolec¢né s kontrolnimi a
pomocnymi body jsme tentokrat umistili na dno jezera do
hloubky asi 4 m. Studenti, pouceni z prvniho dne, jiz dbali
na dukladné drzeni vztlaku a cvi¢eni provedli vyborné.
O tom pozdéji také svedcil vysledek 3D dokumentace v
software Site Recorder, ve kterém se vSechna méreni
projevila jako spravna.

3. Photogrammetry exercise on land / Cviceni
fotogrammetrie na zemi (Photo: B. Machova)




3). For this situation, we decided to place a photographic
interest on a training platform at a depth of 5 m. This did
not compromise the reduced quality of the photographs
due to poor visibility. In the evening, students edited the
images and the modeling could begin.

On Wednesday, the course focused on documentation of
archaeological situations in 3D space. At a greater depth
of the underwater environment, a total station can not be
used to measure the height of the subject with millimeter
accuracy; the students tried to document the exact
position of the subject using the measured depths of the
subject by measuring the lengths of selected significant
parts of the object to the control and auxiliary points.

4. Prehistoric and early medieval hillfort on the
,» Three Crosses* hill and the Elber river / Pravéké a

The subject, along with the control and auxiliary points, rané stiedovéké hradisté na ,, Trikiizovém* vrchu a
we placed this time at the bottom of the lake to a depth feka Labe (Photo: M. Gojda)

of about 4 m. Students, lessons learned from the first

day, they had taken care of the buoyancy and practiced

excellently. This was later testified by the result of the 3D Ctvrtek — & la suchy den byl nejslunnéj§im dnem celého
documentation in the Site Recorder software, in which all tydne, vyrazili jsme tedy na planované vylety a exkurze.
measurements proved to be correct. Nasi prvni zastavkou bylo hradisté z doby bronzové a

raného stfedoveéku na vrchu zvaném ,Tti kiize® nedaleko

Thursday - & la dry day was the sunniest day of the week, Litoméric. Hradisté je znamé svymi mohutnymi valy,
so we set off for planned excursions and excursions. Our strategickou polohou a také proto, Zze uprostfed reky
first stop was a hillfort from the Bronze Age and early Labe, pfimo pod hradistém, bylo v druhé polovine 20.
Middle Ages on the hill called “Three Crosses” near stoleti objeveno vice, nez 80 luxusnich pfedmétt z mladsi
Litomé&fice. The hillfort is famous for its massive banks, doby bronzové (mece, sekery, kovové nadoby atp.; Obr.
its strategic location and also because more than 80 4). Z hradisté jsme tedy nemohli zamifit nikam jinam,
luxury finds from nez do Litoméfického muzea, kde je soubor pfedmétd z

oP o . the Bronze Age feky Labe vystaven ve stalé expozici. O historii muzea
] iﬁi:ﬁgiﬁfcm HEIRY (swords,  axes, a meésta Litoméfice nam na misté laskavé povypraveél

1 T

ts in the hjstorical ce of Prague /
s Ucastnici v historickégilcentru Prahy
(Photo by-M:Bardashov)

: ; o o el I
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6. Drawing an archaeological finds through a
documetation grid / Kresebna dokumentace
archeologickych nalezii pomoci dokumentacni
mfizky (Photo: M. Pesic)

metal vessels, etc.) were discovered in the middle of
the 20th century in the middle of the Elbe river (Fig. 4).
From the hillfort we could not go anywhere but to the
Litoméfice Museum, where a collection of finds from
the River Elbe is exposed in a permanent exhibition.
The history of the museum and the town of Litoméfice
was kindly presented by the local archaeologist Oldfich
Kotyza. From Litoméfice we continued to Prague, to the
Institute of Archaeology of the CAS, Prague, where Luka
Beki¢ had a great lecture on “Examples of Roman ports
and piers of Istria and Dalmatia”. The trip ended with an
evening walk through the historical center of Prague (Fig.
5).

The last day we spent completing the 3D model and also
processing and digitizing data from 3D documentation in
Site Recorder software. Students could also try alternative
methods of program processing (eg AutoCad). In the
afternoon, students only waited for the last practical
exercise in waterto try out how to put together a grid or how
to draw an archaeological find through a documentation
grid (Fig. 6, 7). After the dive, we congratulated all
students for the successful completion of the weekly field
school and passed them the diplomas. In the evening we
ended up with a great barbecue (Fig. 8).

We tried to use the remaining time during the field school
as efficiently as possible. In the evening, lectures took
place (eg “Rivers and lakes - source of information for
underwater archeology in Slovakia” by Miroslav Darnova)
or we made a trip to the historical center of Teplice.

Finally, | would like to say in my name that the content
of the whole field school has been used to the maximum
possible extent. Compared with the original plan, we
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mistni archeolog Oldfich Kotyza. Z Litoméfic jsme
pokradovali do Prahy, na Archeologicky ustav AV CR,
Praha, v. v. i., kde mél Luka Beki¢ skvélou prednasku na
téma ,Examples of Roman ports and piers of Istria and
Dalmatia®“. Vylet jsme zakoncili podvecerni prochazkou
historickym centrem Prahy (Obr. 5).

Posledni den jsme vénovali dokonéeni 3D modelu a
také zpracovani a digitalizaci dat z 3D dokumentace v
programu Site Recorder. Studenti si mohli vyzkouSet
také alternativni metody programového zpracovani
(napf. v AutoCad). Odpoledne studenty ¢ekalo uz jen
posledni praktické cviceni ve vodé, kdy si vyzkouSeli,
jak se sestavuje grid Ci jak se kresebné dokumentuje
archeologicky prfedmét pomoci dokumentaéni mfizky
(Obr. 6, 7). Po ponoru jsme vSem studentim pogratulovali
k uspé&Snému dokonéeni tydenni terénni Skoly a predali
jim diplomy. Vecer jsme zakondcili baje€nym grilovanim
(Obr. 8).

7. Grid setting exercise / Cvi¢eni sestavovani gridu
(Photo: B. Machova)




retreated only from the original idea of participating in real
archaeological excavation, which at the same time took
place at Nechranice Dam. | think that decision was quite
right over time. Students needed to absorb their acquired
experience and a precise work on relatively difficult
archaeological research could be stressful for them.
Notwithstanding the poor visibility in Nechranice Dam
and thus limiting the possibilities of supervising tutors.
The whole week we really enjoyed, and all participants
were full of enthusiasm. We received positive feedback
from students, which | very much appreciate. The field
school itself was highly anticipated, indicating that even
in the Czech Republic there is a passion for underwater
archeology among students and young scientists who
see the meaning in this field. It was very motivating to
be able to introduce, together with the ICUA team, to five
young archaeologists this fascinating world of underwater
archeology. | believe that without undergoing similar
training of basic methods of underwater archeology,
underwater archaeological excavation can not be done
responsibly. | am therefore very pleased that Luka Bekic¢
and his team have just chosen the Czech Republic as a
place to organize this very successful field school.

8. Group of the Field School participants, from left /
Skupina ucastniku Terénni skoly, zleva: Filip Hédjek,
Barbora Machova, Monika Konradova, Maja Kaleb,
Jifi Chlevistan, Anders Budde, Luka Bekic, Mikhail
Bardashov, Mladen Pesi¢ and Roko Surié¢

(Photo: R. Suric)

Zbyly ¢as v pribéhu terénni skoly jsme se snazili vyuzit
co nejefektivnéji. V podvecer probihaly pfednasky (napfr.
»Rivers and lakes — source of information for underwater
archaeology in Slovakia“ od Miroslavy Dariové) nebo jsme
si udélali vylet do historického centra Teplic. Na zavér
bych chtéla svym jménem Fici, ze napln celé terénni Skoly
byla vyuzita do maximalni mozné miry. Oproti plvodnimu
planu jsme ustoupili pouze z plvodni myslenky ucastnit
se realného archeologického vyzkumu, ktery ve stejny
¢as probihal na Nechranické prehradé. S odstupem
Casu toto rozhodnuti povazuji za zcela spravné. Studenti
potfebovali svoje nabyté zkusenosti vstrebat a chtit po
nich precizni praci na pomeérné obtizném archeologickém
vyzkumu by mohlo byt stresujici. Nehledé na Spatnou
viditelnost v Nechranické prehradé a tim padem limitujici
moznosti dohledu tutor(l. Cely tyden se nesl v duchu
dobré nalady a velkého entuziasmu vSech zu¢astnénych.
Od studentu jsme obdrzeli pozitivni zpétnou vazbu, ¢ehoz
si velmi vazim. O kurz samotny byl nad o€ekavani vysoky
zajem, coz svédéi o tom, Ze i v CR existuje nad$eni pro
podvodni archeologii z fad studentli a mladych védcd,
ktefi v tomto oboru vidi smysl. Bylo velice motivujici mit
moznost pfedstavit spole¢né s tymem ICUA péti mladym
archeologim fascinujici svét podvodni archeologie.
Domnivam se, Ze bez absolvovani podobného Skoleni
zakladnich metod podvodni archeologie, nelze podvodni
archeologicky vyzkum zodpovédné provést. Mam proto
velkou radost, ze si Luka Beki¢ a jeho tym vybral prave
Ceskou republiku jako misto pro organizovani této velmi
uspeésné terénni skoly.
N

L
&
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INTERNATIONAL CONGRESS "FIRST WORLD
WAR SUBMERGED HERITAGE”

1. Red poppies, a symbol of the end of the First
World War / Crveni makovi - simbol kraja Prvog
svjetskog rata (Photo: M. Kaleb)

As part of the NETWORLD project (Networking in
Preserving the First World War Multicultural Heritage
in the Danube Countries) the International Centre for
Underwater Archaeology in Zadar has collaborated with
Zadar County’s INOVAcija institute for the development
of competence, innovation and specialisation to stage an
international conference on culture tourism focusing on
the First World War. The Submerged Heritage of the First
World War conference was held on the 12th of June 2018
at the former St Nicholas church building in the ICUA
Zadar complex. The date of the event is symbolic and
marks the 100th anniversary of the sinking of the SMS
Szent Istvan, a ship of the navy of the Austria-Hungary
dual monarchy, in the waters off Premuda Island, and
the 100th anniversary of the end of World War I. The
conference gathered experts in history, culture tourism
and underwater archaeology in Europe and discussed
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U sklopu projekta NETWORLD (Networking in preserving
the First World War multicultural heritage in the Danube
countries), Medunarodni centar za podvodnu arheologiju
Zadar, organizirao je u suradnji s ustanovom za razvoj
kompetencija, inovacija i specijalizacije Zadarske
zupanije INOVAcija, medunarodnu konferenciju o
kulturnom turizmu s naglaskom na Prvi svjetski rat.
Konferencija “Potopljena bastina Prvog svjetskog rata“
odrzala se 12. lipnja 2018. godine u prostoru bivSe crkve
sv. Nikola u sklopu MCPA Zadar, a datum odrzavanja
simboli€no je odabran povodom obiljezavanja 100.
obljetnice potonuca austrougarskog broda Szent Istvan u
podmorju otoka Premuda te obiljezavanja 100. obljetnice
zavrSetka Prvog svjetskog rata. Konferencija je okupila
struénjake iz podrucja povijesti, kulturnog turizma i
podvodne arheologije na prostoru Europe, a predstavljeni
su povijesni pomorski dogadaji i flote Prvog svjetskog
rata.

Dogadaj je otvorio domacin, ravnatelj MCPA Zadar

Luka Beki¢, a uslijedile su uvodne rije€i predstavnice
Sveudilista u Zadru, tajnice prorektorice za znanost i
informacijsku infrastrukturu, lvanke StriCevi¢, te lvana
Simuniéa, progelnika Upravnog odjela za obrazovanije,

2. The participants take a break during the proceed-
ings / DruZenje sudionika tijekom stanke
(Photo: M. Kaleb)




3. The One Hundred Years of Solitude Under the Sea
exhibition / Izlozba “Sto godina samoce pod morem”
(Photo: M. Kaleb)

historical maritime events and the fleets of the First World
War.

ICUA Zadar director Luka Beki¢ opened the event on
behalf of the hosts. Also on hand to welcome everyone
was the secretary to lvanka Stri€evi¢, the University
of Zadar's deputy rector for science and information

infrastructure, and Ivan Simunié, the head of the Zadar
County administrative department for education, culture
and sports. The event participants were also greeted by
Vesna Kozar, the head of the NETWORLD project, and by
KreSimir Partl, the state secretary at the culture ministry,
who wished the conference success in its proceedings.

A short documentary was screened ahead of the
specialist segment of the conference on the sinking of the
Tegetthoff-class battleship SMS Szent Istvan, followed
by a minute of silence honouring the people killed in the
First World War. Outside the formal event proceedings
the participants and visitors had an opportunity to visit
the former St Nicholas church and view the One Hundred
Years of Solitude Under the Sea poster exhibition, also
related to the torpedo sinking of the battleship now lying
in magical silence near Premuda Island at a depth of
sixty-six metres.

A topical presentation opened the segment dedicated to
the Szent Istvan with the speakers, Igor Miholjek of the
Croatian Conservation Institute and Drazen Goricki of the
Dragorlux company, introducing us to the history of the
ship—its construction, purpose and the circumstances of
it sinking on the 10th of June 1918, and the investigations
that followed the discovery of the wreck in 1974. Early
diving expeditions were discussed as were the latest
campaigns pooling the efforts of the Croatian Conservation

kulturu i Sport Zadarske Zzupanije. Konferenciju je
sluzbeno pozdravila Vesna Kozar, voditeljica projekta
NETWORLD, a puno uspjeha u radu konferencije zazelio
je KreSimir Partl, drzavni tajnik Ministarstva kulture
Republike Hrvatske.

Prije poCetka znanstvenog dijela skupa, svi okupljeni su
imali priliku pogledali kratki dokumentarni film o potonucu
bojnog broda klase Tagetthoff, SMS Szent Istvan, nakon
¢ega je minutom Sutnje odana pocast svim zrtvama Prvog
svjetskog rata. lzvan formalnog programa, sudionici
i posjetitelji su imali priliku u crkvi sv. Nikole pogledati
izlozbu plakata “Sto godina samoce pod morem”, takoder
vezanu za potonuée prvog ratnog broda kojeg su potopila
torpeda i koji sada lezi u magic¢noj tiSini na 66 metara
dubine nedaleko od otoka Premuda.

Tematske prezentacije otvorila je sekcija vezana upravo
za Szent Istvan, a govornici, Igor Miholjek (Hrvatski
restauratorski zavod) i Drazen GoriCki (Dragorlux)
uveli su nas u povijest broda; njegovu gradnju, svrhu
i okolnosti potonuc¢a dana 10. lipnja 1918. godine, ali i
istrazivanja koja su uslijedila po otkricu 1974. godine.
Spomenuta su ranija istrazivanja koja su organizirana
u nekoliko sluzbenih ronilackih ekspedicija, ali je
predstavljena i najnovija ekspedicija okupljena od strane
djelatnika Hrvatskog konzervatorskog zavoda u suradnji
s Specijalnom policijom, te tvrtkama Dragorlux, St. Lukas
i Shark. Osim predavanja, okupljenima je prezentiran i
promotivni film ekspedicije kako bi se docaralo stanje
o¢uvanosti samog broda, lokacija novopronadenih
predmeta, te scena postavljanja memorijalne plo¢e u znak
sje¢anja na poginule, odnosno nestale ¢lanove posade
nekadasnjeg ponosa austrougarske ratne mornarice.

Brodolome koji su sudjelovali u poznatoj Helgolandskoj
bitci, prvoj pomorskoj bitci iz Prvog svjetskog rata koja
se odvila u njemackim teritorijalnim vodama Sjevernoga

4. Kresimir Partl welcomes the participants on
behalf of the Ministry of Culture / Kresimir Partl
pozdravlja sudionike u ime Ministarstva kulture RH
(Photo: M. Kaleb)
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5. Florian Huber’s lecture / Predavanje Floriana Hu-
bera (Photo: Z. Vrgoc)

Institute, police special units and the Dragorlux, St Lukas
and Shark companies. The lectures were accompanied
by a promotional film about the expedition that offers
a glimpse at the state of preservation of the ship, the
locations of newly identified objects, and the scene of the
installation of a memorial plaque honouring the deceased
and missing in action crew of what was once the pride of
the navy of the Austria-Hungary dual monarchy.

Dr Florian Huber of Submaris discussed the wrecks of the
ships that took part in the famed First Battle of Helgoland
Bight, the first naval battle of World War |, which took
place in German territorial waters in the North Sea.
Besides noting that most of these wrecks are under threat
of deliberate and unintentional destruction, the lecture
focused on the final documentation from the investigation
of German submarine SM UC-71 which is credited with
sinking 61 ships and was itself sunk in 1919 and now lies
at the bottom of the North Sea off Helgoland Island.

The best known of the Adriatic wrecks, that of the
passenger steamship Baron Gautsch, was presented in
terms of its appreciation as a site of tourism. The wreck,
often referred to as the “Croatian Titanic”, sank on the
13th of August 1914 while passing through a friendly
minefield, and has been a destination for divers from
around the world for many years. Lying at an accessible
depth, the wreck attracts sports and recreational divers.
Filip Visi¢ of the Diving Network spoke about everything
else besides diving it has to offer to the numerous visitors.

Fabio Ruberti of IANTD Expeditions spoke of the unknown
aspects of the sinking of the battleship Regina Margherita,
the pride of the Italian royal navy. It returned from a war
the Kingdom of Italy fought against Ottoman Turkey in
1911 and 1912 and was repurposed as a training ship. It
left the Albanian port of Vloré in December of 1916 and
struck naval mines. The depths of the sea are now the
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mora, predstavio je dr. Florian Huber (Submaris). Osim
isticanja kako vedini ovih brodoloma prijeti opasnost
od namjernog i nenamjernog uniStavanja, naglasak
izlaganja bio je na predstavljanju zavrSene dokumentacije
s istrazivanja njemacke podmornice S.M. UC 71 kojoj
je pripisano potapanje ¢ak 61 broda, a koja je i sama
potopliena 1919. godine, te se danas nalazi na dnu
Sjevernog mora uz otok Helgoland.

Kroz turistiCku valorizaciju predstavljen je najpoznatiji
brodolomu na Jadranu, putniCki parobrod Baron Gautsch.
Hrvatski Titanik, kako ga mnogi od milja zovu, potonuo
je 13. kolovoza 1914. godine uslijed prolaska kroz
prijateljsko minsko polje, a ve¢ godinama ga posjecuju
ronioci iz cijelog svijeta. Na pristupacnoj dubini, olupina
priviaCi sportske i rekreativne ronioce, a da ronjenje nije
sve Sto se moze ponuditi brojnim posjetiteljima izlozio je
Filip Visi¢ (Diving Network).

Fabio Ruberti (IANTD Expeditions) predstavio je misterij
vezan uz potonuce broda Regina Margherita, ponosa
talijanske kraljevske ratne mornarice. Po povratku iz
Talijansko-turskog rata (1911-1912), u sluzbi broda za
vjezbu, u prosincu 1916. godine napusta albansku luku
Vlora i nailazi na morske mine. Zajedno s brodom, morske
dubine postale su vje¢no pocivaliste za viSe od 600 dusa.
Nakon objave potonucéa 1917. godine, suparnicke strane
su se nadmetale za preuzimanje zasluga, a prava istina
otkriva se posljednjih 13 godina, odnosno od 2005.
godine kada je olupina otkrivena.

Parobrode Albanien i Euterpe koji se danas nalaze u
podmorju nedaleko otoka Paga, predstavio je Vedran
Dorusi¢ (Foka d.o.o.). Osim Sto ih je oboje narucila
austrougarska kompanija Osterreichische Lloyd i
pripadaju istoj vrsti, parobrodi su dozivjeli i sli¢nu sudbinu.
Naime, potopljeni su od strane torpeda s talijanskih
podmornica, a upravo ih je talijanska ekspedicija krajem
proslog stoljeca i otkrila. Od tada se izvrSilo nekoliko uvida
na lokacije od strane tehnickih ronioca osposobljenih za
ronjenje na dubinama preko 60 metara. Naglasena je
veé postojeca zastita, pa je tako ronjenje na olupinama
mogucée samo preko ovlastenog ronila¢kog centra, a bilo
je govora i o velikom turistickom potencijalu u buduénosti.

Osim brojnih olupina, po zavrSetku Prvog svjetskog rata,
u povijesno nasljede su nam ostavljena i brojna pisana
djela. Jedno od njih je Priru¢nik za pomorce s posebnim
naglaskom na carsku i kraljevsku Mornaricu (Handbuch
des Seewesens mit besonderer Bericksichtigung fur die
k.u.k. Kriegsmarine) koje je predstavio Franjo Zeljak.
Priruénik je napisao Friedrich von Arvay 1918. godine
tijekom svoje sluzbe na bojnom brodu Szent Istvan. Osim
navedenog predstavljene su i zanimljive konstruktivne
pogreSke prilikom gradnje radnih brodova vrste



eternal resting place of the ship and the over 600 people
that died when the ship went down. The sinking was
announced in 1917 and the opposing sides vied among
each other in claiming credit for the sinking and it was
only in the past thirteen years, since 2005, that the actual
reason that the ship went down was revealed when the
wreck was discovered.

The steamships Albanien and Euterpe, now lying on
the seabed off Pag Island, were presented by Vedran
Dorusi¢ of the Foka d.0.0. company. Besides the fact that
both ships were commissioned by the Osterreichische
Lloyd company in Austria-Hungary and that they are
of the same type, they also saw a similar fate. Both,
namely, were sunk by torpedoes launched from Italian
submarines. It was also an ltalian expedition late in the
last century that discovered their whereabouts. Several
examinations have been undertaken since then by
technical divers equipped to dive at depths in excess of
sixty metres. The existing protective regime was noted
with dives to the wreck possible only by way of authorised
diving centres and the discussion noted the significant
future tourism potential.

Besides the many wrecks, the historical legacy of the
First World War also includes numerous written works.
One of these is a handbook for sailors, in particular of the
imperial and royal navy (Handbuch des Seewesens mit
besonderer Bertcksichtigung fir die k.u.k. Kriegsmarine)
presented at the event by Franjo Zeljak. Friedrich von
Arvay penned the handbook in 1918 during his time in
service aboard the Szent Istvan. The discussion also
included some of the interesting construction errors made
during the building of the Dreadnought class of ships for
the navy of Austria-Hungary.

Radoslav Simeonov spoke of some interesting details of
the First World War period in Bulgaria. The role of the
nascent Bulgarian navy saw a major shift from the moment
the Black Sea region of Dobrudja became a battleground.
Its chief mission became the defence of Bulgarian
harbours and the border from the Russian navy. In spite
of their limited means, and with the aid of their German
allies, they successfully pushed back against the Russian
forces. A representative of the Bulgarian defence ministry
provided a detailed description of Bulgarian military forces
and technology up to the close of the First World War.

[talian IANTD instructor Edoardo Pavia lectured on the
topic of the sinking of the ship HMHS Britannic near the
Greek island of Kea. The sister to the world famed Titanic
and the less known Olympic, she was built as a passenger
ship but was repurposed at the height of the First World
War as a hospital ship for the transport of the wounded
(HMHS is short for His Majesty’s Hospital Ship). After a
number of expeditions financed by National Geographic,

6. Fabio Ruberti offers a fascinating presentation /
Slusatelji sa zanimanjem prate predavanje Fabija
Rubertija (Photo: K. Ivkovic)

Drednought za potrebe austrougarske ratne mornarice.
Zanimljive detalje iz razdoblja 1. svjetskog rata u
Bugarskoj prezentirao je Radoslav Simeonov. Od
trenutka kada je i crnomorska regija Dobrudza postala
bojiste, znacenje tek uspostavljenih bugarskih pomorskih
shaga se znatno promijenilo. Njihov glavni zadatak
postaje obrana Bugarskih luka i granice od Ruske
mornarice, a unato¢ limitiranim sredstvima, uz pomo¢
svojih saveznika Nijemaca, uspjeSno su odagnali ruske
snage. Djelatnik Ministarstva obrane Republike Bugarske
zatim je detaljno opisao razvoj bugarskih vojnih snaga i
tehnologije do zavrSetka 1. svjetskog rata.

Talijanski IANTD instruktor Edoardo Pavia odrzao je
predavanje na temu potonuc¢a broda HMHS Britannic
nedaleko otoka Kea u Grckoj. Sestrinski brod svjetski
poznatog Titanica i manje poznatog Olympica, izgraden
kao putnicki brod, u jeku Prvog svjetskog rata dobiva
novu funkciju pa biva prenamijenjen u bolni¢ki brod za
prijevoz ranjenika (prefiks HMHS - His/Her Majesty’s
Hospital Ship). Nakon nekoliko ekspedicija financiranih
od strane National Geographica, Pavia sa svojim timom
istrazuje okolnosti potonuca, a rezultate istrazivanja imali
su priliku Cuti svi posjetitelji medunarodne konferencije u
Zadru.

Hrvatski povjesni¢ar i podvodni fotograf, Danijel Frka,
izloZio je pregledno predavanje o podmornicama iz
1. svjetskog rata Cije se posljednje pocivaliste nalazi
u dubinama Jadranskog mora. Brodovi koji se mogu
kretati na povrSini mora, ali i pod njom, po prvi su puta
predstavljene covjedanstvu u Prvom svjetskom ratu
i predstavljale su iznimno opasno i u€inkovito oruzje u
pomorskom ratovanju. Tijekom &etverogodi$njih ratnih
aktivnosti na Jadranu, potoplien je impresivan broj
podmornica svih suprotstavljenih strana, a Frka je tijekom
svog predavanja sazeto izloZzio uzroke i posljedice
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Pavia and his team investigated the circumstances of the
sinking, and presented the findings to the international
conference participants in Zadar.

Croatian historian and underwater photographer Danijel
Frka presented an overview of World War | submarines
that found their final resting place on the bottom of the
Adriatic. Ships that could navigate the sea surface and
beneath it were first seen during World War | and were
a very dangerous and effective weapon in naval warfare.
An impressive number of submarines were downed in the
Adriatic on all the opposing sides during the four years of
war, and Frka offered a concise overview of the causes
and consequences of the sinking of these ships.

Jurica Vuceti¢, the head of the service for the economy
and for property rights relations of the state administration
office in Zadar County and a war history enthusiast,
spoke of the SMS Zenta, a light cruiser of the navy of the
Austria-Hungary dual monarchy. The story of the Zenta,
a ship just short of a hundred metres in length, began
with her construction in Pula in 1898. After navigating in
Asia and South America she was deployed in 1914 for
what turned out to be her final mission—to bomb the town
of Bar in Montenegro. During the mission the Zenta was
trapped and sunk by combined French and British naval
forces and is remembered in European history as the first
naval ship of Austria-Hungary to be sunk in World War
[. The wreck was discovered in 2001. It now lies almost
untouched and covered with fishing nets at a depth of 73
metres in the waters off Bar.

Antonija Jozi¢ of the International Centre for Underwater
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potonuca.

Pricu o lakoj krstarici austrougarske ratne mornarice
i vodec¢em brodu svoje klase - SMS Zenta prezentirao
je Jurica Vuceti¢, voditelj Sluzbe za gospodarstvo i
imovinsko-pravne odnose Ureda drzavne uprave RH u
Zadarskoj zupaniji, te veliki zaljubljenik u ratnu povijest.
Prica o gotovo stometarskom brodu Zenta zapocinje
njegovom gradnjom u Puli, 1898. godine. Nakon krstarenja
po Aziji i Juznoj Americi, poslan je 1914. godine na, kako
se ispostavilo, posljednju misiju - bombardiranje grada
Bara u Crnoj Gori. Tijekom misije, Zenta je zarobljen i
potoplien od strane Francuskih i Britanskih pomorskih
snaga i tako ostao zapaméen u Europskoj povijesti kao

7. Antonija Jozi¢ of host organisation ICUA Zadar
lectures on the work of conservation-restoration pro-
fessionals / Predstavnica domacina, MCPA Zadar,

Antonija Jozi¢ odrzala je predavanje iz konzervator-
sko-restauratorske struke (Photo: M. Kaleb)



8. The participants at the former St Nicholas church /
Zajednicka fotografija ispred crkve sv. Nikole
(Photo: I. Skoro)

Archaeology in Zadar offered a unique approach to the
presentation of insights into the World War | period. Her
presentation focused on the conservation and restoration
of underwater finds from the Albanien and Szent Istvan
wrecks. Artefacts were recovered during expeditions
to these wrecks from the ship’s equipment and that of
the sailors who worked on them. These artefacts were
subjected to treatments adhering to the principles of the
restoration-conservation profession that significantly
retarded their natural degradation.

The closing lecture at the conference was given by Jurica
Bezak of the Croatian Conservation Institute on the topic
of the wreck of the ltalian warship Cesare Rossarol. The
sinking of this scout cruiser in 1918 was caused by naval
mine the ship hit while manoeuvring on the route from
Pula to Rijeka. It now lies at a depth of fifty metres in the
waters of Liznjan and is one of the most visited wrecks in
the Adriatic Sea.

The close of the lecture segment of the conference
saw the participants and visitors visit the underwater
archaeology gallery, where they had an opportunity
to see showcase finds from excavations conducted by
ICUA Zadar. There was also a tour of all our restoration
and conservation workshops.

The lecturers offered a presentation of their research
and projects of equal interest to both specialists and
the broader public, and described examples of good
and bad practices in the presentation of underwater
cultural heritage. For us at ICUA Zadar it was an honour
to organise and host this event in the European Year
of Cultural Heritage and in this way mark the 100th
anniversary of the sinking of the SMS Szent Istvan and of
the end of the First World War.

=R e

prvi austrougarski brod potoplien u Prvom svjetskom
ratu. Olupina je otkrivena 2001. godine, a i danas se
gotovo netaknuta i prekrivena ribarskim mrezama nalazi
na dubini od 73 metra u podmorju grada Bara.

Jedinstveni pristup u prezentaciji saznanja iz razdoblja
Prvog svjetskog rata ponudila je Antonija Jozi¢c (MCPA
Zadar) koja je na konferenciji odrzala predavanje o
konzervaciji i restauraciji podvodnih nalaza s brodoloma
Albanieni SzentIstvan. Tijekom ekspedicija na navedenim
olupinama prikupljeni su predmeti koji pripadaju opremi
broda i mornarima koji su na njima sluzili. Na njima
su provedeni postupci po nacelima restauratorsko-
konzervatorske struke koji su znatno usporili prirodno
degradiranje predmeta.

Posljednje predavanje na konferenciji odrzao je Jurica
Bezak (Hrvatski restauratorski zavod) na temu olupine
taljanskog ratnog broda Cesare Rossarol. Potonuce
izvidaCke krstarice na 1918. godine uzrokovala je
podmorska mina na koju je brod naletio tijekom
manevriranja na ruti od Pule do Rijeke. Danas leZi na
50 metara dubina u podmorju Liznjana i jedna je od
najposjecenijih olupina na Jadranu.

Po zavrdetku predavackog dijela konferencije, svim
sudionicima i posjetiteljima je otvorena Galerija podvodne
arheologije gdje su mogli vidjeti reprezentativne nalaze s
istrazivanja MCPA Zadar, a organiziran je i obilazak svih
radionica za restauriranje i konzerviranje u sklopu MCPA
Zadar.

Predavaéi su na znanstveni, ali i popularni nadin
predstavili svoja istraZivanja i projekte, te opisali primjere
dobre i loSe prakse u prezentaciji podvodne kulturne
bastine. Kao djelatnicima MCPA Zadar, bila nam je ¢ast
biti domacinom i organizirati ovaj dogadaj u Europskoj
godini kulturne bastine i na ovaj nacin obiljeziti 100-tu
godisnjicu potonuéa broda SMS Szent Istvan te stotu
obljetnicu zavrSetka Prvog svjetskog rata.
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FIRST POLISH-CROATIAN
ARGHAEOLOGICAL CULTURAL HERITAGE

COLLABORATION

1. The formal exchange of the cooperation agree-
ment / Svecéani trenutak predaje ugovora o suradnji
(Photo: M. Kaleb)

In 2018 the International Centre for Underwater
Archaeology in Zadar began its collaboration with
the Museum of the First Piasts (Muzeum Pierwszych
Piastéw) at Lednica in Poland. The core mission of this
major institution is to showcase medieval cultural heritage
on and around Poland’s Lake Lednica.

International collaboration in the field of underwater
archaeology is one of the core segments of the work
of the International Centre for Underwater Archaeology
(ICUA) in Zadar and the initiative to establish this
collaboration was thus met with great enthusiasm at
ICUA. This international contact is the result of the fruitful
culture activity of the team at the Croatian embassy in
Warsaw under the leadership of the ambassador, HE
Andrea Beki¢. Following a round of correspondence
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Medunarodni centar za podvodnu arheologiju u Zadru
zapoceo je u 2018. g. suradnju s Muzejom prvih Piasta
(Muzeum Pierwszych Piastéw) na Lednici u Poljskoj.
Glavna zadaca te velike ustanove je prezentacija
ranosrednjovjekovne kulturne bastine na i oko podrucja
jezera Lednica u Poljskoj.

Medunarodna suradnja na polju podvodne arheologije
jedan je od najvaznijih segmenata Medunarodnog
centra za podvodnu arheologiju u Zadru (MCPA Zadar) i
upravo je zato inicijativa za suradnju u zadarskom centru
prihvacena s entuzijazmom. Uspostava medusobnih
kontakata plod je bogate kulturne djelatnosti ekipe
hrvatskog Veleposlanstva u VarSavi, pod vodstvom
veleposlanice, njezine ekscelencije Andreje Bekic.
Nakon prvih pismenih kontakata izmedu dvije ustanove,

2. A presentation of the work of ICUA Zadar / Preda-
vanje o MCPA Zadar (Photo: M. Kaleb)




Y '
3. The team from Zadar with their Polish hosts; from
left to right: / Zadarski tim s poljskim domacinima;
s lijeva na desno: Andrzej Pydyn, Janusz Gorecki,
Roko Suric, Andrzej M. Wyrwa, Maja Kaleb, Luka

Bekic, Jerzy Jacek Domicz, Andrzej t ozowski, Danu-
ta Nowacka (Photo: B. Prabucki)

between the two institutions, an official visit was staged
of ICUA staffers to the museum at Lednica. The visit took
place from the 15th to 19th of July 2018.

At the heart of the visit was the formal signing of an inter-
institutional agreement establishing scientific cooperation
between the Polish museum of the First Piasts and ICUA
Zadar. The agreement was signed by museum director
Andrzej M. Wyrwa and ICUA director Luka Beki¢. On
hand for the signing ceremony were Croatian honorary
consul in Poznan Jerzy Jacek Domicz and Andrzej
tozowski, the municipal mayor of tubowo. It is worth

5. A presentation of the key ICUA projects for our
Polish colleagues / predstavijanje najvaznijih pro-
jekata MCPA poljskim kolegama (Photo: R. Suric)

dogovoren je i sluzbeni posjet djelatnika MCPA Zadar
muzeju na Lednici. Posjet je realiziran u razdoblju od 15.
do 19. srpnja 2018. g.

Osnovna svrha posjeta bila je sluzbeno i formalno
potpisivanje meduinstitucionalnog ugovora u kojem se
dogovara znanstvena suradnja izmedu poljskog Muzeja
Prvih Piasta na Lednicy i MCPA Zadar. Ugovor su
potpisali ravnatelj muzeja prof. dr. sc. Andrzej M. Wyrwa
i ravnatelj centra doc. dr. sc. Luka Beki¢, a sveéanom
potpisivanju prisustvovali su i po€asni konzul Republike
Hrvatske u Poznanju Jerzy Jacek Domicz te nacelnik
opcine tubowo Andrzej t.ozowski. Valja napomenuti kako
je Opcina tubowo vec¢ je duze vrijeme u pobratimskom
statusu s na8im gradom Ninom, pa ¢ée ova nova suradnja
pridonijeti novim vezama.

Znanstvena suradnja ¢e se bazirati na istrazivanju
ranosrednjovjekovnih vladarskih sredista, s hrvatske
strane Nina i okolice,

MUuUZEUM
PIERWSZYCH Pl1ASTOW

MA LEDMICY

4. The tour / Obilazak (Photo: R. Suric)
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BALUZELM
ARCHEOLOGICIHE
W FOZNANIU

"

6. The visit to the archaeological museum in Poznan
/ Posjet Arheoloskom muzeju u Poznanu
(Photo: M. Kaleb)

noting that the Municipality of tubowo has for some time
now been twinned with the Croatia town of Nin and this
new collaboration is sure to pave the way to new contacts.

Theresearch cooperation willbe based onthe investigation
of the seats of power of early medieval rulers—in Croatia
this is Nin and its environs, and in Poland the area of
Ostréw Lednicki (Lednicki Island). Besides being key
political hubs of early medieval states, it is thought
that Croatian and Polish rulers were baptized into the
Roman Catholic Church at these sites. There are also

r]
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a s poljske podrucja Ostrowa Lednickog. Osim &to se
radi o vaznim politi¢kim sredistima ranosrednjovjekovnih
drzava, pretpostavlja se da su se na tim mjestima pokrstili
hrvatski i poljski vladari, a postoje i brojne druge paralele
koje valja podrobno istraziti. Dva otoka pruzaju pregrst
zanimljivih povijesnih pri¢a koje ¢e se u ovoj suradniji
nastojati rasvijetliti. Bitan segment suradnje biti Ce i
popularizacija kulturne bastine kojom se ta dva prostora
mogu podigiti.

Zadarski tim podvodnih arheologa u ovoj posjeti
sacCinjavali su ravnatelj MCPA doc. dr. sc. Luka Bekié,
Roko Suri¢ iz Odjela prezentacije podvodne bastine
MCPA i Maja Kaleb iz Odjela edukacije i dokumentacije
MCPA. Po potpisivanju ugovora odrzana je prezentacija,
u kojoj se poljskim kolegama u kratkim crtama predstavio
MCPA Zadar. Nakon formalnog dijela u upravnoj zgradi
muzejskog sklopa, domacini su zadarski tim proveli kroz
muzejske odjele. Tako su imali priliku vidjeti stari muzejski
postav s dvije drvene ladve (monoksila), priviemene
izlozbe i restauratorsko - konzervatorske radionice
muzeja. Posebno je zanimljiv muzej na otvorenom, na
Ostrowu Lednickom, gdje se mogu vidjeti konzervirani
ostaci zidane crkve i palace te ostaci masivnih zemljanih
bedema.

7. Preparations for the dive in Lake Lednica / Pri-
preme za zaron u jezero Lednicu (Photo: L. Bekic)

NICOLAUS COPERMICUS
UNIVERSITY
IM TORUR



many other parallels that deserve deeper study. The two
islands offer an abundance of fascinating history that this
collaboration will aim to shed more light on. An important
part of this collaboration will be the popularization of the
cultural heritage these two places boast.

The team of ICUA Zadar underwater archaeologists on
this visit consisted of ICUA director Luka Beki¢, Roko Suri¢
from our underwater heritage presentation department,
and Maja Kaleb from our education and documentation
department. The signing of the agreement was followed
by a brief presentation of the work of ICUA for our Polish
colleagues. After the formal part of the event at the
museum’s administrative building the Polish hosts guided
the ICUA team through the museum departments. They
had an opportunity to view the museum exhibition of two
wooden boats (monoxylons), the temporary exhibits and
the museum’s restoration-conservation workshop. Of
particular interest is the open-air museum on Lednicki
Island were the team had an opportunity to see the
conserved remains of the walled church and palace and
the remains of the massive earthwork ramparts.

The Museum of the First Piasts at Lednica also manages
a reserve with Piast dynasty fortifications in Giecz and
the Wielkopolska ethnographic park. The core thread of
the museum’s work is to showcase the early medieval

9. A diver next to the wooden piles of the medieval
bridge / Ronilac pored drvenih pilona srednjovje-
kovnog mosta (Photo: L. Bekic)

8. Finds from the excavations in the lake / Pregled
nalaza s iskopavanja u jezeru (Photo: R. Suric)

Muzej Prvih Piasta na Lednici upravlja i arheoloSkim
rezervatom s fortifikacijom iz razdoblja Piasta u Gieczu te
Wielkopolskim etnografskim parkom. Osnovna nit vodilja
muzeja je prikaz ranosrednjovjekovnog razvoja Poljske
drzave, koji je odvijao upravo u naselju koje je bilo
smjesteno na otoku usred jezera, pod imenom Ostrow
Lednicki. U tom utvrdenom ranosrednjovjekovnom
naselju poljski kralj MieSko 1. Sagradio je krS¢ansku
crkvu te je tim ¢inom poveo cijelu Poljsku i poljake u
obitelj kr8canskih nacija. Njegovo slavno djelovanje
s otoka Ostrow Lednicki i uspjeSno vladanje nastavio
je i sin Boleslav Hrabri. Ledni¢ko jezero smjesteno je
u srcu podrucja koje je Cinilo jezgru najranije poljske
srednjovjekovne drzave, a u relativnoj blizini jezera
nalaze se i druga vazna naselja te drzave: Poznanj,
Gniezno i Giecz.

Za vrijeme posjeta samom Ledni¢kom otoku, hrvatski
struénjaci imali su priliku zaroniti na tri nalazista u jezeru
Lednica, na kojima im je poljski kolega dr. sc. Andrzej
Pydyn, voditelj Instituta podvodne arheologije na
Sveudilistu Nikola Kopernik u Torunu, pokazao ostatke
drvenih mostova koji su otoCice spajali s obalom jezera.
S obzirom na to da su se u trenutku posjeta vrSila
podvodna arheoloska iskopavanja, iskoriSten je trenutak
da se obide lokalitet, te da poljski kolega pokaze svojim
gostima, kojim tehnikama iskopavanja i dokumentiranja
se sluze na takvim istrazivanjima. Ovaj obilazak
posluzio je za obostranu razmjenu iskustva i ideja u vezi
istrazivanjem takvih podvodnih nalaziSta. U kudici na
otoku, koju poljski kolege koriste kao arheoloSku bazu
odrzano je predavanje u kojem je predstavlien MCPA
Zadar, a druzenje na LedniCkom otoku iskoriSteno je i
za planiranje konkretnih koraka u buduéoj suradnji na
poljskim i hrvatskim nalazistima.

Treci dan posjeta hrvatski je tim proveo u glavhom gradu
Poljske, Varsavi, tijekom kojeg je posjeéen Poljski drzavni
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10. Preparations for the viewing of the archaeologi-
cal trenches beneath the platform / Pripreme za pre-
gled arheoloske sonde ispod platforme

(Photo: L. Bekic)

development of Poland that took place at the settlement
located on Lednicki Island in Lednica Lake. At this
fortified early medieval settlement Mieszko | of Poland
erected a Christian church and, by doing so, moved the
whole of Poland and the Polish nation into the fold of
Christian nations. His glorious work on Lednicki Island
and successful reign was continued by his son Bolestaw
| the Brave. Lake Lednica is located in the centre of
the region that constituted the heartland of the earliest
Polish medieval state. Close to this lake are the other key
settlements of this state: Poznan, Gniezno and Giecz.

During the visit to Lednicki Island the visiting Croatian
experts had an opportunity to dive at three sites in Lake
Lednica at which their Polish colleague Andrzej Pydyn,
the head of the underwater archaeology institute at
Nicolaus Copernicus University in Torun, showed them
the remains of the wooden bridges that connected
the islets to the shores of the lake. As underwater
archaeological excavations were ongoing during the visit
it was an opportunity to tour the site and for the Polish host
to show his guests the excavation and documentation
techniques being applied at these excavations. The tour
was also an opportunity to exchange experiences and
ideas related to the excavation of underwater sites of this
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arheolodki muzej. Domacini, zamjenik ravnatelja dr. sc.
Wojciech Borkowski te muzejski savjetnik Witold Migal
primili su hrvatski tim na sluzbeni sastanak. Raprava se
na sastanku odvijala o projektima iz podrucja podvodne
arheologije u koje je bio ukljuéen varSavski muzej, kao
i hrvatskim iskustvima iz sli¢nih projekata, a obiSao se
i stalni postav muzeja. Posjet ovom vaznom muzeju
iskoriSten je i za razmjenu publikacija, pa su knjiznica
Drzavnog arheoloSkog muzeja Poljske i Knjiznica MCPA
Zadar bogatije svaka za stotinjak novih izdanja.

Za vrijeme posjeta VarSavi odrzan je i sastanak u

11. The meeting at the State Archaeological Museum
in Warsaw / Sastanak u Poljskom drzavnom arhe-
oloskom muzeju u Varsavi (Photo: Z. Korzeniewska)




kind. A presentation of the work of ICUA was staged at
the house on the island used by the Polish colleagues as
their archaeological base of operations. The time spent
on Lednicki Island was also used to plan concrete steps
in our future collaboration at Polish and Croatian sites.

The third day of the visit saw the Croatian team in the
Polish capital Warsaw and included a visit to the Polish
State Archaeological Museum. The hosts, deputy director
Wojciech Borkowski and museum advisor Witold Migal,
received the Croatian team for an official meeting. The
discussion focused on projects in the field of underwater
archaeology in which this museum has taken an active
role and Croatian experiences from similar endeavours,
followed by a tour of the museum’s permanent exhibition.
The visit to this important museum was also an opportunity
to exchange publications and the libraries of the State
Archaeological Museum in Warsaw and of ICUA Zadar
are both now richer for a hundred new editions.

The time in Warsaw was also an opportunity for a
meeting at the Croatian embassy in Poland where the
ICUA underwater archaeologists were warmly received
by the ambassador, HE Andrea Beki¢. At the embassy
meeting the team from Zadar informed the ambassador
of the outcome of the visit and what potential further steps
lie ahead in this collaborative effort. The ambassador
expressed the embassy’s readiness to provide further
assistance in developing cooperation in the field of
underwater cultural heritage between the two countries.

The archaeologists from Zadar also had the opportunity
to experience the great warmth of the Polish people and
their links with Croatia, who were particularly gracious
in congratulating us at every corner for the najlepszu
druzynu pitkarsku, that is to say the best team at the
recent football World Cup. We can only hope that this
first step will be fruitful and that our collaboration in the
years to come will see optimal development to the benefit
of specialists, our cultural heritage and the friendship
shared by Croatia and Poland.

Patstwone Muzeum
Archeolegiczne

12. An exchange of duplicates with the library of the
State Archaeological Museum in Warsaw / Razmjena
dubleta s knjiznicom drZzavnog arheoloskog muzeja
u Varsavi (Photo: Z. Korzeniewska)

Veleposlanstvu Republike Hrvatske u Poljskoj u kojem
je podvodne arheologe MCPA srdac¢no primila njena
ekscelencija veleposlanica dr. sc. Andrea Bekic.
U Veleposlanstvu su zadarski struénjaci izvijestili
veleposlanicu otome kakoje proSao dotadasnjidio posjeta,
te koji su potencijalni buduci koraci u samoj suradniji.
Na primanju je istaknuta spremnost Veleposlanstva na
daljnju pomo¢ u razvitku suradnje na polju podvodne
kulturne bastine u ovim dvjema drzavama.

Zadarskiarheoloziimalisu priliku doZivjeti veliku srdacnost
i povezanost poljskog naroda s hrvatskim, a posebno
je simpati¢no bilo primanje Cestitki koje su Poljaci na
svakom koraku upucivali hrvatskim gostima za ,najlepszu
druzynu pitkarsku“ odnosno najbolju nogometnu
reprezentaciju na netom zavr§enom svjetskom prvenstvu
u nogometu. Ostaje samo za pozeljeti kako ¢e ovaj prvi
korak uroditi plodom te da ¢e se suradnja kroz godine
koje dolaze razviti u pravom smislu, od ¢ega bi dobrobit
imali struénjaci, kulturna bastina i prijateljstvo ovih dviju
drzava.

13. ICUA archaeologists with HE Andrea Bekic, am-
bassador at the Croatian embassy in Warsaw / Ar-
heolozi MCPA s veleposlanicom, njenom ekscelenci-
jom Andrejom Beki¢ u hrvatskom Veleposlanstvu u
Varsavi (Photo: D. Bekic)
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INTERNATIONAL CONFERENGE ON
UNDERWATER CULTURAL HERITAGE IN

EUROPE TODAY

In collaboration with the Croatian Ministry of Culture
the International Centre for Underwater Archaeology
in Zadar, a UNESCO Category Il centre, staged an
international conference on Underwater Cultural Heritage
in Europe Today. The event, held on the 25th and 26th of
October 2018, is part of our celebration of the European
Year of Cultural Heritage. The conference is supported
by the Central European Initiative—a forum for culture
and research that Croatia is presiding over as of January
of this year, the UNESCO Regional Bureau for Science
and Culture in Europe, Antenna Office in Sarajevo, the
European Commission Representation in Croatia and the
Europe Direct Zadar Information Centre.

The event was staged under the high patronage of
UNESCO Director-General Audrey Azoulay and is part
of the official programme of the Croatian presidency of
the Committee of Ministers of the Council of Europe and
presented as such in Strasbourg on the 30th of May.

CEI
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1. The ICUA’s director Luka Bekic welcome address
at the St Nicholas church / Pozdravni govor ravnate-
lja Luke Bekica u crkvi sv. Nikole (Photo: K. Ivkovic)

U okviru Europske godine kulturne bastine Medunarodni
centar za podvodnu arheologiju u Zadru, UNESCO-ov
centar Il. kategorije, u suradnji s Ministarstvom kulture
organizirao je od 25. do 26. listopada 2018. medunarodnu
konferenciju pod nazivom ,,Podvodna kulturna bastina u
Europi danas”. Medunarodna konferencija sufinancirana
je sredstvima Srednjoeuropske inicijative (CEl), kulturne i
znanstvene medunarodne organizacije kojom Republika
Hrvatska predsjeda od sije¢nja 2018. godine, sredstvima
osiguranim od strane UNESCO-vog Regionalnog Ureda
u Sarajevu, Predstavnistva Europske komisije u Hrvatskoj
i Informacijskog Centra Europe Direct Zadar.

Manifestacija je organizirana pod visokim pokroviteljstvom
glavne ravnateljice UNESCO-a gde. Audray Azoulay,
dio je sluzbenog programa predsjedanja Republike
Hrvatske Odborom ministara Vijeéa Europe i kao takva
predstavljena u Strasbourgu 30. svibnja 2018. godine.




2. The lecture of Mladen Pesic at the former St Nich-
olas church building / Predavanje Mladena PeSica u
bivsoj crkvi sv. Nikole (Photo: M. Kaleb)

By organising the Underwater Cultural Heritage in Europe
Today conference the ICUA Zadar joins numerous
Croatian and European institutions in celebrating the
European Year of Cultural Heritage in 2018 and putting
cultural heritage in the focus. Almost half (453) of all sites
included on the UNESCO World Heritage List are located
in Europe, while the eighty-nine inscribed examples
of intangible heritage in the EU make up a quarter of
UNESCO’s Representative list of intangible cultural
heritage. The decision to declare the European Year of
Cultural Heritage was made by the European Parliament
and the Council of the European Union on the 17th of
May 2017. The decision was aimed at encouraging
people to investigate Europe’s rich and diverse cultural
heritage, to protect its unique value and to consider the
role of cultural heritage in our everyday lives.

The first day of the two-day event was staged on
Thursday the 25th of October at the former St Nicholas
church. At the Conference international experts from
twelve European countries exchanged their experiences
and showcased their achievements in the protection
and preservation of underwater cultural heritage. The
participants were welcomed by ICUA Zadar director
Luka Beki¢ and by the deputy head of the archaeology
department at the University of Zadar Dario Vujevic.

Bearing in mind that cultural heritage has been
recognised as an important factor in national identification
and constitutes a long term resource in sustainable
development this forum was an opportunity to hear
fascinating presentations on our diverse underwater
heritage, its preservation, protection, appreciation,
presentation and popularisation, and the possibilities
open to us with our present technology in facilitating and
accessing underwater cultural heritage.

Internotional conference on Uﬂlm'iﬂmnl Heritage
' of the EU ard Europe on the m'rln ?lil I'l Toar
nl(uh-ml Ilrrf'rugu- -

i .-J )
rtl-ﬂn T R R SR
oy o Tt

¥ 2bsliafapoda 2018 5w erkwi S Mikels
M-'d FLTELCETY er-':- i1 i-u‘rldml wrkeeiaglle o Tedvu -

INFD; WWW.ICUR.HR

Europska
komisija

PINTRE [DWEPLLE SETETTIVY

Organiziranjem konferencije ,,Podvodna kulturna bastina
u Europi danas” MCPA Zadar pridruzio se brojnim
hrvatskim i europskim instituciama u obiljezavanju
Europske godine kulturne bastine 2018. stavljajuci
kulturnu bastinu u srediste pozornosti. Gotovo polovina
svih lokaliteta (453) uvrstenih na Popis svjetske bastine
UNESCO-a nalazi se u Europi, dok 89 upisa nematerijalne
bastine EU-a cini Cetvrtinu Reprezentativnhog popisa
nematerijalne kulturne bastine UNESCO-a. Odluku o
proglasenju Europske godine kulturne bastine donijeli su
Europski parlament i VijeCe Europske unije 17. svibnja
2017. g. Namjera je bila potaknuti ljude na istrazivanje
bogate i raznovrsne kulturne bastine Europe, Stititi

3. The ICUA underwater archaeology gallery / MCPA
Galerija podvodne arheologije (Photo: M. Kaleb)
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4. International meeting at the Rector’s palace /
Medunarodni sastanak u Knezevoj palaci
(Photo: K. Ivkovic)

The conference lecturers and their presentations:

e Mr Mladen PeS8i¢, ICUA Zadar, Croatia’s Rich
Underwater Heritage in Old and New Research Projects
e Ms Barbora Machova, Institute of Archaeology of the
CAS, Czech Republic, First Steps in Underwater Cultural
Heritage Protection in the Czech Republic

e Mr Andrzej Pydyn, Nicolaus Copernicus University in
Torun, Poland, Underwater Archaeological Heritage of
Poland - Current Research and Future Development

e Mr Cyrii Dworsky, National Management,
UNESCO  Prehistoric  Pile  Dwellings  Around
the Alps (KuratoriumPfahlbauten, UNESCO-
WelterbePrahistorische Pfahlbauten um die Alpen),
Austria,Underwater Cultural Heritage as a New Mission
in Austria

e Mr Roman Scholz, German Archaeological Institute
(DAI), Germany, Submerged - Perspectives and Limits of
Underwater Archaeology in Germany

e Mr Miran Eri¢, Institute for the Protection of Cultural
Heritage of Slovenia, Underwater Cultural Heritage in
Slovenia and Future Protection Perspectives

* Ms Peta Knott, Nautical Archaeology Society (NAS),
United Kingdom, The Sea Knows no Boundaries: Public
Access to Underwater Cultural Heritage Throughout
Europe

e Ms Liisa Randmaa, Estonian Maritime Museum,
Estonia, Maritime Archaeology in a Museum Setting

e Ms Annie Dumont, Department for Underwater
Archaeological Research (DRASSM), Ministry of Culture
and Communication of the French Republic, Ms Marion
Foucher, University of Burgundy in Dijon, France,
Underwater Cultural Heritage of French Rivers

e Mr Massimo Capulli, University of Udine, Department
of Humanities and Cultural Heritage, ltaly,Underwater
Archaeology in Italy: Training and Research

o Mr Attila J. Téth, Arpad Museum, Réckeve, Hungary,
News and Actual State of Underwater Archaeological
Research in Hungary

e Mr Dimitris Kourkoumelis, Ephorate of Underwater
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njezinu jedinstvenu vrijednost te promisljati o mjestu koje
kulturna bastina zauzima u nasim zivotima.

Prvi dan dvodnevne manifestacije odrzan je u ¢etvrtak 25.
listopada 2018. u crkvi sv. Nikole. Na stru¢noj konferenciji
medunarodni stru¢njaci iz dvanaest europskih zemalja
razmijenili su iskustva te predstavili dostignuca u zastiti i
ocuvanju podvodne kulturne bastine. Pozdravne govore
odrzali su ravnatelj MCPA Zadar dr.sc. Luka Bekié i
zamijenik procelnika Odjela za arheologiju izv.prof.dr.sc.
Dario Vujevicé.

Uzimajuéi u obzir Cinjenicu da je kulturna bastina
prepoznata kao vazan faktor nacionalne identifikacije
i predstavija dugoro€an resurs za odrzivi razvoj, bila
je ovo prigoda poslusati zanimljiva izlaganja o bogatoj
podvodnoj bastini, o njenom oéuvanju, zastiti, valorizaciji,
prezentaciji i popularizaciji kao i o mogucnostima
danasnje tehnologije koja olakSava otkrivanje i pristup
podvodnoj kulturnoj bastini.

Na konferenciji su sudjelovali predavaci sa sliede¢im
prezentacijama:

* g. Mladen PeSi¢, MCPA Zadar, ,,Hrvatska bogata
podvodna bastina u starim i novim istrazivackim
projektima”;

e gda. Barbora Machova, ArheoloSki institut (Institute
of Archaeology of the CAS), Ceska Republika ,,Podeci
zastite podvodne kulturne bastine u Cegkoj Republici”;

* g. Andrzej Pydyn, Sveuciliste Nicolaus Copernicus
u Torunu, Republika Poljska, ,,Podvodna ahreoloska
bastina Poljske — danasnja istrazivanja i buduci razvoj”;
e g. Cyril Dworsky, Upravni odbor UNESCO-vih
prapovijesnih naseobina sojenica (Kuratorium
Pfahlbauten, UNESCO-Welterbe Préhistorische
Pfahlbauten um die Alpen), Austrija, ,,Podvodna kulturna
bastina kao nova misija Austrije”;

* g. Roman Scholz, Njemacki arheoloski institut (DAI),
Njemacka, ,,Potoplieno — moguénosti i granice podvodne
arheologije u Njemackoj”;

e g. Miran Eri¢, Institut za zastitu kulturne bastine
Slovenije, ,,Podvodna kulturna bastina u Sloveniji i
mogucnosti buduce zastite”;

* gda. Peta Knot, Nauti¢ko arheoloSko drustvo (Nautical
Archaeology Society — NAS), Velika Britanija, ,,More ne
poznaje granice: javni pristup podvodnoj kulturnoj bastini
Europe”

e gda. Liisa Randma, Pomorski muzej Estonije (Estonian
Maritime Museum), Estonija, ,,Pomorska arheologija u
muzejskom okruzenju”;

e gda. Anni Dumont, Odjel za podvodna i podmorska
arheoloska istrazivanja (DRASSM), Ministarstvo kulture
i komunikacija Francuske Republike, gda. Marion
Foucher, Sveuciliste Burgundy u Dijonu, Francuska,



Antiquities,

Ministry of Culture
and Sports of the
Hellenic Republic,
Protecting the
Underwater
Cultural Heritage

in Greece — An

Obligation or a

Necessity?

. Ms Iwona

Pomian, Central

Maritime Museum

in Gdansk, Ms

Agnieszka Olech,

Ministry of Culture

and National

Heritage, Poland;

Underwater

Archaeological Sites in Poland;

* Ms Barbara Davidde, Superior Institute for Conservation
and Restoration, Ministry of Cultural Heritage and Activities
and Tourism, ltaly, Preservation and Conservation of
Underwater Cultural Heritage in Italy: An Overview

e Ms Brigita Petek, Ministry of Culture, Directorate for
Cultural Heritage, Slovenia, Underwater Heritage — Legal
Protection in Practice

e Ms Rita Auriemma, University of Salento, Italy, The
Faro Convention and the Sustainable Valorisation of the
Underwater Heritage: Case Studies and Projects in the
Adriatic and lonian Sea

e Ms Andrea Cukrov, Cultural Property Documentation
and Registration Service, Directorate for the Protection
of Cultural Heritage, Mr SaSa Denegri, Conservation
Department in Split for the area of the Split-Dalmatia
County, Ministry of Culture, Croatia, System of Protection
and Supervision of Underwater Cultural Heritage by
Inter-Sector Cooperation Between State Administration
Bodies

At the close of the lecture sessions the conference
participants were provided a tour of the ICUA underwater
archaeology gallery and our workshops and other
facilities.

On day two of the event, Friday the 26th of October, Mr
Hrvoje Manenica, the assistant to culture minister Nina
Obuljen Korzinek, opened an International Meeting at the
concert hall of the Rector’s palace. Welcome addresses
were delivered by Mr Branko Bari¢evi¢, the head of the
European Commission Representation in Croatia, Mr
Mario Horvati¢, the assistant to the foreign and European
affairs minister for multilateral and global affairs, and
Jagoda Suraé, the deputy mayor of Zadar.

5. Ulrike Guerin speaks at the Rector’s palace /Ulrike
Guerin govori u Knezevoj palaci (Photo: M. Kaleb)

,,Podvodna kulturna bastina francuskih rijeka”;

* g. Massimo Capulli, Odjel za humanisti¢ke znanosti
i kulturnu bastinu, Sveudiliste u Udinama (University
of Udine, Department of Humanities and Cultural
Heritage), ltalija, ,,Podvodna arheologija u Italiji: obuka
i istrazivanje”;

e g. Attla J. Toéth, Muzej Arpad, Réckeve,
Madarska,,,Novosti i stanje podvodnih arheolo$kih
istrazivanja u Madarskoj”;

* g. Dimitris Kourkoumelis, Odjel za podvodne starine
(Ephorate for underwater antiquities), Ministarstvo kulture
i sporta Helenske Republike, ,,Zastita podvodne kulturne
bastine u Grckoj - obveza ili nuznost?”;

e gda. Ilwona Pomian, Nacionalni pomorski muzej u
Gdansku, gda. Agnieszka Olech, Ministarstvo kulture
i nacionalne bastine Republika Poljska; prezentacija
,,Podvodna arheoloSka nalazista u Poljskoj”;

» gda. Barbara Davidde, Visoki institut za konzervaciju
i restauraciju, Ministarstvo kulturne bastine i turizma
Talijanske Republike, ltalija, ,,Zastita i konzervacija
podvodne kulturne bastine u ltaliji — pregled”;

e gda. Brigita Petek, Sektor za nepokretnu bastinu,
Ministarstvo kulture, Republika Slovenija, ,,Podvodna
bastina — pravna zastita u praksi”;

e gda. Rita Auriemma, Sveuciliste Salento, Italija, ,,Faro
konvencija: prema odrzivijoj valorizaciji podvodne bastine.
Studije slu¢aja i projekti na Jadranskom i Jonskom moru”;
* gda. Andrea Cukrov, Sluzba za dokumentaciju i registar
kulturnih dobara, Uprava za zastitu kulturne bastine, g.
SasSa Denegri, Konzervatorski odjel iz Splita za podrucje
Splitsko-dalmatinske Zupanije, Ministarstvo kulture,
,,Sustav zastite i nadzora podvodne kulturne bastine te
medusektorska suradnja izmedu tijela drzavne uprave”.
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The meeting focused on the implementation of the 2001
UNESCO Convention on the protection of underwater
cultural heritage. Croatia was the third country in the
world to ratify the Convention, reaffirming the importance
it assigns to the protection of underwater cultural heritage.

Mr Sini$a SeSum, the head of the UNESCO Antenna Office
in Sarajevo, spoke of the importance of the ICUA Zadar as
a UNESCO Category Il centre for Croatia and Southeast
Europe as a whole. He noted that UNESCO Director-
General Audrey Azoulay approved UNESCO auspices
for this event because of the importance of promoting the
broadest possible ratification and implementation of the
2001 Convention and the congruence of the aims of the
conference in Zadar with the objectives of the European
Year of Cultural Heritage. UNESCO recognised the high
level of development of underwater archaeology and
worked with Croatia to achieve an agreement to found
ICUA Zadar as the first institution of its kind in Croatia
under the auspices of UNESCO.

Ms Urlike Guérin of the UNESCO headquarters in Paris
reiterated the importance of the Convention adopted
in Paris in 2001 as the first multiparty international
agreement that offers a systematic and comprehensive
approach to the protection of underwater cultural heritage
and called on UN Member States to sign and ratify the
Convention, with the current number of State Parties to

the Convention numbering sixty.

She also spoke of the UN 2030 Agenda for Sustainable
Development adopted at the General Assembly in
New York in September of 2015. The international
community for the first time ever recognised the role of
cultural heritage and creative industries as the drivers of
sustainable development. The Agenda 2030 puts forward
seventeen sustainable development goals, of which
goal number fourteen, Conserve and sustainably use of
oceans, has been identified as critical to the protection of
underwater cultural heritage.

6. The visit to antiquities museum in Nin / Posjet
Muzeju ninskih starina (Photo: R. Suric)
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Po =zavrSetku predavanja sudionicima konferencije
organizirano je razgledavanje MCPA Galerije podvodne
arheologije te posjet radionicama i prostorijama Centra.

Drugog dana u petak 26. listopada 2018. izaslanik
ministrice kulture dr. sc. Nine Obuljen Korzinek pomocnik
ministrice dr. sc. Hrvoje Manenica otvorio je medunarodni
sastanak u koncertnoj dvorani Knezeve palace.
Sudionicima se obratio voditelj PredstavniStva Europske
komisije u Hrvatskoj dr.sc. Branko BariCevi¢, pomoénik
ministrice za multilateralu i globalna pitanja Ministarstva
vanjskih i europskih poslova g. Mario Horvati¢ te
zamijenica gradonacelnika Zadra dipl. iur. Jagoda Surac.
Sastanak je bio posvecen pitanjima provedbe UNESCO-
ve Konvencije iz 2001. godine o zastiti podvodne kulturne
bastine. Republika Hrvatska ratificirala je Konvenciju kao
treca drzava u svijetu, potvrdujuéi time znacaj koji pridaje
zastiti podvodne kulturne bastine.

O vaznosti MCPA Zadar kao UNESCO-ovog centra
Il. kategorije ne samo u Hrvatskoj nego i jugoisto¢noj
Europi, govorio je \voditelj Regionalnog ureda
UNESCO-a u Sarajevu g. Sinisa Sesum. Istaknuo je
kako je glavna ravnatelica UNESCO-a gda. Audrey
Azoulay odobrila pokroviteljstvo UNESCO-a upravo
zbog vaznosti promicanja najSire moguce ratifikacije
i provedbe Konvencije iz 2001. godine te poklapanja
zadaca Zadarske konferencije s ciljevima Europske
godine kulturne bastine. Podvodna arheologija je vrlo
dobro razvijena Sto je UNESCO prepoznao te je na
temelju dvostranog ugovora izmedu Republike Hrvatske
i UNESCO-a osnovan MCPA Zadar kao prva ustanova
takve vrste u Hrvatskoj pod pokroviteljstvom UNESCO-a.

Predstavnica SrediSnjeg ureda UNESCO-a u Parizu gda.
Urlike Guérin, ponovila je vaznost Konvencije usvojene
u Parizu 2001., prvog mnogostranog medunarodnog
ugovora koji se sustavno i sveobuhvatno bavi zastitom
podvodnih kulturnih dobara te pozvala zemlje ¢lanice
UN-a na potpisivanje i ratificiranje predmetne Konvencije
(broj drzava stranaka koje su pristupile Konvenciji
dosegnuo je broj 60).

Osvrnula se i na UN-ov Program odrzivog razvoja 2030.
tzv. Agendu 2030. usvojenu na UN-ovoj Opcoj skupstini
u New Yorku u rujnu 2015. Medunarodna zajednica po
prvi puta je prepoznala ulogu kulturne bastine i kreativnih
industrija kao pokretace odrzivog razvoja. Agenda 2030.
sadrzi 17 ciljeva odrzivog razvoja, a upravo je Cilj 14.
Odcuvanje vodenog svijeta prepoznat kao najvazniji za
zastitu podvodne kulturne bastine.

Sudionicima konferencije MCPA Zadar predstavljen je
dokumentarni film pod nazivom ,,O¢uvanje potopljene
bastine” redatelja Marina Fulgosija. U filmu je prikazana
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7. The participants at “Five Wells Square” (Trg pet bunara) in Zadar / Zajednicka fotografija, Trg

pet bunara Zadar (Photo: K. Ivkovic)

Director Marin Fulgosi’s documentary film “Preserving
Submerged Heritage” was screened for the participants
of the ICUA Zadar conference. The documentary
showcases the tradition of studying our maritime legacy in
Croatia, the progress that has been made in recent years
in conducting a quality system of surveys, investigation
and protection of underwater archaeological sites, and
the activities and departments at ICUA.

Saturday the 27th of October saw an organised visit to the
town of Nin and a tour of its antiquities museum. Ms Anita
Jeli¢ and Ms Marina Simigié provided expert guidance
in presenting the re-conservation of the early Croatian
Condura Croatica boats.These boat were discovered in
the lagoon near Nin in 1966 and are a part of the original
tradition of Croatian shipbuilding.

Croatia has a tradition spanning over 160 years in its
institutional care for cultural heritage. This two-day
international conference achieves a critical segment of the
ICUA’s core mission to disseminate available specialist
data between Croatian archaeologists and experts from

abroad. The event also reaffirmed our commitment
to encourage diverse aspects of archaeological
investigation, the comprehensive valorization of
archaeological monumental heritage, and the adequate
incorporation of archaeology into the society as a whole.
The ICUA Zadar will continue in its mission to nurture the
systematic and quality development of the archaeological
profession both at the national level and in its European
neighbourhood.

tradicija proucavanja pomorskog nasljeda u Republici
Hrvatskoj, napredak koji je postignut posljednjih godina
u provodenju kvalitethog sustava rekognosciranja,
istrazivanja i zastite podvodnih arheoloskih nalazista,
djelatnostima te odjelima Centra.

U subotu 27. listopada 2018. organiziran je posjet Ninu
te obilazak Muzeja ninskih starina. Uz stru¢no vodstvo
gde. Anite Jeli¢ i gde. Marine Simigi¢ predstavljen je
projekt rekonzervacije staro hrvatskih brodova Condura
Croatica. Rijec je o tipu broda koji je pronaden u ninskoj
laguni 1966. godine i koji predstavlja originalnu tradiciju
hrvatske brodogradnje.

Briga za kulturnu bastinu u Republici Hrvatskoj
institucionalno traje vise od 160 godina. Organiziranjem
dvodnevne medunarodne konferencije ostvarena je i
osnovna zadaca Centra, a to je prijenos dostupnih struc¢nih
i znanstvenih informacija izmedu hrvatskih arheologa
i strunjaka iz inozemstva. Jednako tako, potvrdena je
Zelja za poticanjem razliéitih arheolo$kih istrazivanja, za
sveobuhvatnim valoriziranjem arheolo$kog spomeni¢kog
nasljeda kao i adekvatnom inkorporiranju arheologije u
drustvo u cjelini. Misija MCPA Zadar i nadalje ¢e biti briga
0 sustavnom i kvalitethom razvoju arheoloSke struke
kako na nacionalnoj razini tako i u kontekstu europskog
okruzenja.
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THE EARLY CROATIAN BOATS FROM NIN -
RE-CONSERVATION PART 2

The conservation and restoration department at the
International Centre for Underwater Archaeology is now
in the third year of work in the process of re-conserving
two early Croatian wooden boats from Nin, the Condura
Croatica boats dated to the late eleventh century. The
condura boats were discovered in the 1960s in Nin Cove
and were investigated and extracted from the marine
environment. This was followed by a conservation and
restoration procedure carried out at the Archaeological
Museum in Zadar. Since the late 1980s they have been
on display at the Museum on Nin Antiquities. With the
highly vulnerable wooden structure exposed to the
unfavourable microclimatic conditions in which the
boats were housed, it was just a few years later that the
museum staff began noticing the degradation of the wood
and to warn the competent authorities of the necessity
of undertaking urgent interventions to protect the boats
and retard the degradation process. Samples of the wood
were taken in 2010 and sent for analysis, with the results
showing that iron sulphate, pyrite, was forming within the
wooden structure of the boats. The long-term exposure
of the boat structure to these unfavourable microclimatic
conditions, in combination with the large quantities of
polyethylene glycol (PEG) used in its conservation,
had led to accelerated oxidation. The oxidation of pyrite
produces hydrous iron sulphates (melanterite, rozenite)
visible as large quantities of powder formed on the boat
structures, and sulphuric acid that penetrates into the
structure of the wood and acidifies the wood, which in
the end leads to the accelerated chemical and physical
degradation of the wood.

The first phase of the re-conservation of the Nin boats
has been ongoing since 2016 thanks to funding provided
by the culture ministry. 2016 saw the processing and
analysis of documentation on the previously conducted
archaeological and conservation-restoration work, the
documenting of the current condition and a new analysis

60 SUBMERGED HERITAGE / POTOPLJENA BASTINA 8

1. Documenting the Nin 2 boat prior to the launch of
this year’s works / Dokumentiranje broda Nin 2 prije
pocetka ovogodisnjih radova (Photo: A. Jelic)

Odijel konzerviranja i restauriranja Medunarodnog centra
za podvodnu arheologiju ve¢ trecu godinu zaredom
provodi proces rekonzerviranja dva starohrvatska drvena
broda iz Nina, brodica nazvanih kondurama i datiranim
u kraj 11. st. Kondure su 1960.-ih godina otkrivene
u podmorju Ninskog zaljeva, na njima su provedena
arheoloska istrazivanja te su izvadene iz mora. U tim je
godinama uslijedio postupak konzerviranja i restauriranja
brodica u ArheoloSkom muzeju u Zadru, a od kraja
1980.-ih godina kondure su izlozene u dvorani Muzeja
ninskih starina. S obzirom na osjetljivost drvene grade
te nepovoljne mikroklimatske uvjete u kojima su brodice
smjestene, ve¢ nakon nekoliko godina djelatnici Muzeja
zamijetili su degradacijske promjene na drvenoj gradi te
se pocelo upozoravati nadlezne sluzbe na nuznost $to
hitnije intervencije u smislu zastite i usporavanja procesa
degradacije. 2010. godine uzeti su uzorci drvene grade
i poslani na analize Ciji su rezultati pokazali da je unutar
strukture drveta brodske konstrukcije doslo do formiranja
Zeljezovog sulfida odnosno pirita, a viSegodiSnje
izlaganje brodskih konstrukcija prethodno spomenutim
nepovoljnim mikroklimatskim uvjetima u kombinaciji s




velikim koli€inama koriStenog polietilen glikola izazvalo
je njegovu ubrzanu oksidaciju. Oksidacijom pirita nastali
su hidrolizirani Zzeljezovi sulfati (melanterit, rozenit)
tada vidljivi u obliku velike koli¢ine formiranog praha
na brodskim konstrukcijama te sulfatna kiselina koja
prodire u strukturu drveta i zakiseljava drvenu gradu

Sto u konaénici dovodi do ubrzanog kemijskog i fizickog
razaranja drvene grade.

Od 2016. godine zahvaljujuéi financijskim sredstvima

Ministarstva  kulture  zapocela je prva faza

rekonzerviranja ninskih brodica. U toj je godini izvrSena

obrada i analiza dokumentacije o ranije provedenim

arheoloskim i konzervatorsko-restauratorskim radovima,
2. Documenting the Nin 1 boat prior to the launch of [ESELCIUCIITEYCENIERNIeE (o] CleiRS Ty SRN R SR ol(9lY/CTe Ty P
this year’s works - he pyrite oxidation product (white nova analiza drva i formiranog praha ¢ime su potvrdeni
powder) is visible / Dokumentiranje broda Nin 1 prije prethodno odredeni uzrocnici propadanja, a isklju¢ena
pocetka ovogodisnjih radova, vidljivi i produkti oksi- mogucnost formiranja novih. Na osnovu dobivenih
dacije pirita (bijeli prah) (Photo: A. Jelic) rezultata analiza izraden je plan buducéih konzervatorsko-
restauratorskih radova kojim je planirano izvodenje
radova po fazama u terminu od sije¢nja 2017. do prosinca
2021. godine uz mogucnost produljenja radova do 2023.
godine u slu€aju nepredvidenih okolnosti.

of the wood and the powder being produced, which
confirming the above cited causal factors of degradation
and excluded the possibility of the formation of new
factors. Based on the results obtained from the analysis
a plan was formulated for future conservation-restoration
work that foresaw work in phases from January of 2017
to December of 2021, with an option to extend work into
2023 in the event of unforeseen developments.

U sliedecoj, 2017. godini, zapocelo je preliminarno
CiScenje kondura i uklanjanje viSka impregnacijskog
sredstva. Ta faza konzervatorsko-restauratorskih radova
uspjeSno je provedena na oba broda. Preliminarno
¢iSéenje podrazumijevalo je uklanjanje svih vidljivih
necistoca, tj. nakupljenih povrSinskih necistoca kao
S§to su Cestice praSine, pijeska te necisto¢a nastalih
uslijed djelovanja kukaca (paucina, jajasca) i formiranog
praha (bijelog, zutog, sivog) odnosno vidljivog produkta
oksidacije pirita (melanterit, rozenit) nakon cCega se
pristupilo uklanjanju impregnacijskog sredstva polietilen
glikola s povrsSine brodske konstrukcije, a koristenog u
ranijem konzervatorsko-restauratorskom postupku kao
povrSinska zastita.

Uklanjanjem polietilen glikola s povrSine brodske

The following year, 2017, saw the start of preliminary
cleaning of the condura boats and the removal of excess
impregnation substance. This phase of conservation-
restoration work was successfully carried out on both
boats. The preliminary cleaning included the removal of
all visible dirt, i.e. accumulated surface impurities such
as particles of dust, sand and impurities created by
insects (cobwebs, eggs) and the formed powder (white,
yellow and grey), i.e. the visible product of the oxidation
of pyrite (melanterite, rozenite) whereupon we undertook
the removal of the impregnation substance polyethylene
glycol from the surface of the boat structure, used in 3. Plan view of the Nin 2 boat / Tlocrt broda Nin 2
the previous conservation-restoration procedure as the (By: M. Curkovicé Madiraca)

CES W T A
DAL, MADRTHE DORLURATH T AL
STARCSAVATSIIN BRCODWA
[ DONGURS CROATIEY
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surface protection.

The removal of the polyethylene glycol from the surface
of the boats revealed details of the structure of the
boats, i.e. the method in which the wooden structure
was constructed and the appearance of the frames and
planking, and the positions of iron elements and wooden
pegs, metal ties used to bind wooden sections and the
method used to fill in gaps. The newly discovered details
were documented in drawings in 2016, which was also
the start of work in 2018 with drawn documentation made
of both vessels—the plan views and side views.

Given that there was a significant hazard of the boats
coming apart into their constituent elements they were
secured with polypropylene netting on the outside,
between the planking and the metal cradle that held them,
once drawn documentation had been completed. This
year's re-conservation phase included the cleaning and 4. Mechanical cleaning of the wood / Mehanicko
removal of acidic sections of the wood and other products ciscenje drvene grade (Photo: Z. Vrgoc)

of the oxidation of pyrite. The prior analysis established
that the wood was acidic in places at which there had
once been iron elements, i.e. the nails used to join the
planking to the frames. These places are visible on the
planking as circular openings (holes) with a diameter of
about one centimetre, and as wide and deep fissures in
the frames.

konstrukcije otkrili su se detalji poput same konstrukcije
broda, odnosno nadin slaganja drvene grade te
izgled rebara i oplate broda, zatim polozaj Zeljeznih
elemenata i drvenih klinova, metalne poveznice kojima
su se medusobno povezivali drveni dijelovi u cjelinu
kao i nacin zapunjavanja Supljina. Novootkriveni detalji
dokumentirani su na nacrtnu dokumentaciju iz 2016.
godine ¢ime su ujedno i zapocCeli radovi u 2018. godini.

The identification of acidic parts of the wood was effected
Nacrtno su dokumentirana oba broda, tlocrti i bokovi.

with demineralised water and universal litmus paper. The
universal litmus paper was placed against a few drops
of demineralised water applied to the wooden surface
around the round openings and within the fissures, with
the paper turning from dark yellow to red in the presence
of acid as verification of the acidification of the wood. This
procedure was used to test every visible round opening
in the planking and each of the fissures in the frames. A
small number of the round openings in the planking did
not show acidification, which was the result of the use
of wooden pegs for joining in the previous conservation-
restoration procedure and the taking of samples for wood
type analysis in 2008. The same procedure determined
that acid had penetrated into the structure of the wood
with a radius of about one centimetre around most acidic 5. Achieving a neutral level at one of the many acidic
round openings. All the fissures in the frames showed round openings / Postizanje neutralnosti na primjeru
acidity, although the extent of acid penetration into the jednog od mnogih kiselih kruznih otvora

structure of the wood could not be determined before the (Photo: A. Jelic)

Kako postoji velika moguénost raspadanja brodova na
sastavne dijelove, po zavrSetku nacrtne dokumentacije
brodovi su osigurani postavljanjem polipropilenske
mrezice s vanjske strane, izmedu oplate broda i
reSetke. OvogodiSnja rekonzervatorska faza ukljucivala
je cis¢enje i uklanjanje kiselih dijelova drvene grade i
drugih produkata oksidacije pirita. Prethodnim analizama
ustanovljeno je da je drvena grada kisela na mjestima
gdje su nekad bili zeljezni elementi odnosno cavli,
koristeni za spajanje oplate i rebara brodova. Na oplati
brodova ta su mjesta bila vidljiva kao kruzni otvori ili rupe
promjera od oko 1 cm, a na rebrima kao Siroke i duboke
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6. Creating drawn documentation of the frames /
Nacrtno dokumentiranje rebara (Photo: A. Jelic)

cleaning of the frames began.

In order to properly carry out the phase of detailed
cleaning and removal of acidic sections, each part of the
boat’s structure was taken apart, both the planking and
the frames, and each subjected to separate testing for
wood acidification and cleaning. Cleaning and removal
of acidic sections was done mechanically using hand-
held chisels with semi-circular profile and scalpels of
various sizes working through to the uninfected, neutral
wood. During the removal of the acidic sections of wood
we conducted periodic testing to see if the cleaning had
removed all the affected acidic wood. When neutrality
was achieved a small section of unaffected wood was
also removed in order to ensure the success of the
procedure. On the whole about one centimetre of wood
was removed around each of the round openings affected
by the acidification. After cleaning the initial acidic round
openings of about one centimetre became neutral round
openings with a diameter of about three centimetres. This
procedure was used to clean out some 260 acidic round
openings in the planking of the Nin 2 boat and around
eighty on the planking of the Nin 1 boat, on which work
is still in progress. The cleaning and removal of acidic
sections of the frames was done with a power chisel and
scalpels. Periodic testing of the procedure was done
in the same manner as with the planking, with the final
neutral fissures being larger and of irregular form. All 24
frames of the Nin 2 boat were cleaned, with cleaning of
the frames of the Nin 1 boat still to be completed. The
detailed cleaning phase was completed with the cleaning
of the surface of each wooden element with ethyl alcohol
to remove undesirable glossiness and oily surface texture
to restore a more natural wood appearance.

Given that every part of the boat’s structure was cleaned
individually we concurrently removed metal ties and the
mixture of polyethylene glycol, hemp, sand and sawdust
used tofillin gaps in the previous conservation-restoration
procedure—the conservation-restoration plan anticipates
the replacement of this filler with other suitable material

pukotine.

Lokalizacija kiselih dijelova drvene grade vrSila se uz
pomo¢ demineralizirane vode i univerzalnog lakmus
papira. Na par kapljica demineralizirane vode nanesene
na povrsinu drveta oko kruznih otvora i unutar pukotina
prislanjao se univerzalni lakmus papir koji u sluaju u
prisutnosti kiseline mijenjao tamnozutu boju u crvenu,
kao dokaz zakiseljenosti drvene grade. Ovim postupkom
provjeravao se svaki vidljivi kruzni otvor oplate i svaka
pukotina rebara. Manji dio kruznih otvora oplate nije
pokazivao zakiseljenost, a posljedica su upotrebe drvenih
klinova za spajanje u prethodnom konzervatorsko-
restauratorskom postupku i uzimanja uzoraka za
provodenje analize vrste drveta provedene 2008. godine.
Istim postupkom ustanovljeno je prodiranje kiseline u
strukturu drveta u radijusu od priblizno 1 cm oko vedine
kiselih kruznih otvora. Svaka pukotina rebara pokazuje
kiselost, a stvarno prodiranje kiseline u samu strukturu
drveta nije bilo moguce odrediti prije samog pocetka
¢iséenja rebara.

Kako bi se pravilno provela faza detaljnog cis¢enja i
uklanjanja kiselih dijelova, odvajao se svaki dio brodske
konstrukcije kako oplate tako i rebara te posebno
provjeravao zakiseljenost drvene grade i vrSilo CiScenje.
Cigéenje i uklanjanje kiselih dijelova oplate vrsilo se
mehanicki uz pomo¢ ruénih dlijeta polukruznog profila i
skalpela razli¢itih veli€ina do nezarazenog, neutralnog
dijela drvene grade. Tijekom uklanjanja kiselih dijelova
drvene grade povremeno je provjeravano dolazi li se
¢iS¢enjem do nezarazenog, neutralnog dijela drveta. Po
postizanju neutralnosti uklonjen je i mali dio neutralne
drvene grade kako bi bili sigurni uishod postupka. Ve¢inom
se oko svakog kiselog kruznog otvora oplate uklonio
priblizno 1 cm drvene grade. Nakon ¢iS¢enja prvotni kiseli
kruzni otvor promjera od oko 1 cm u konacnici postaje
neutralni kruzni otvor promjera od oko 3 cm. Navedenim
postupkom ocisc¢eno je oko 260 kiselih kruznih otvora na
oplati broda Nin 2 te osamdesetak na oplati broda Nin
1, na kojem su radovi jo$ u tijeku. Ciséenje i uklanjanje

7. The Nin 2 planking after cleaning / Oplata broda
Nin 2 nakon ¢iscenja (Photo: A. Jelic)

in bl
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8. A section of the Nin 1 planking after cleaning /
Dio oplate broda Nin 1 nakon ¢iScenja
(Photo: A. Jelic)

(araldite, balsite, balsa wood). This procedure made
it impossible to simply restore small parts of the boat
structure to their actual positions and they were therefore
temporarily fixed to a thin substrate of polystyrene
(Styrofoam) using thin malleable stainless steel wire and
in this manner placed back in their original position in the
boat’s structure. Thicker polystyrene was used as support
within the planking and frames in order for the planking
and frames of the boat to retain their proper form prior to
the phase that will see the parts of the boat structure re-
joined, which is planned for next year. Top view and side
view drawn documentation was made of the frames on a
1:1 scale on transparent polypropylene substrate in order
to have the best possible documentation. They were
additionally protected and fixed in place by wrapping
them in transparent wrapping foil and as such temporarily
returned to the boat planking.

In the coming years we plan to carry out the remaining
phases of the conservation-restoration plan, including
joining all the parts of the boat structure, integrating the
gaps created in the cleaning process, the continued
removal of acidic parts of the wood, and toning the
integrations on both boats.

Carrying out the conservation-restoration work to
completion is only one segment of the overall protection
of this unique cultural property. The expected results of
the conservation-restoration work are the improvement of
the boat structure and the renewed visual identity of the
boats, while for the highest possible level of retardation of
the wood degradation process the key thing is to create
suitable and stable microclimatic conditions. Establishing
stable microclimatic conditions will minimalise the speed
of the pyrite oxidation process and thereby achieve the
greatest possible retardation of wood degradation in the
Nin boats. A complete overhaul of the exhibition space
is, therefore, absolutely essential, otherwise the same
issues will crop up in the very near future.

64 SUBMERGED HERITAGE / POTOPLJENA BASTINA 8

kiselih dijelova rebara vrSilo se upotrebom elektricnog
dlijeta i skalpela. Provjeravanje postupka vrsilo se na isti
nacin kao kod oplate, a u konaénici su neutralne pukotine
nepravilnog oblika i vecih dimenzija. O¢iSéena su sva
rebra odnosno njih 24 s broda Nin 2 dok &iS¢enje rebara
s broda Nin 1 tek slijedi. Sama faza detaljnog ¢is¢enja
zavrSena je CiScenjem povrsine svakog elementa drvene
grade etilnim alkoholom ¢ime je uklonjen nezeljeni sjaj
i masna povrSinska tekstura, a drvu vracen prirodniji
izgled.

Buduéi da se pojedinaéno distio svaki dio brodske
konstrukcije, paralelno se vrSilo i uklanjanje metalnih
poveznica i smjese polietilen glikola, kudelje, pijeska i
pilievine koristene za popunjavanje Supljina u prijasnjem
konzervatorsko-restauratorskom postupku, a d&ija je
zamjena nekim od odgovarajuéih materijala (araldit, balsit,
balsa drvo) predvidena konzervatorsko-restauratorskim
planom. Ovaj postupak doveo je do nemoguénosti
jednostavnog vradanja manjih dijelova brodske
konstrukcije na stvarne pozicije te su isti privremeno
fiksirani na tanku podlogu od polistirola (stiropora)
pomocu tanke savitljive inox zice i na taj nacin vraceni
u izvorni polozaj unutar brodske konstrukcije. Takoder,
deblji dijelovi polistirola koristeni su i kao podupiraci
unutar oplate, ali i unutar rebara kako bi i oplata i rebra
broda zadrzali pravilnu formu do faze medusobnog
spajanja dijelova brodske konstrukcije u cjelinu koja je
planirana za sljede¢u godinu. Radi bolje dokumentacije
rebara, ista su i nacrtno dokumentirana, tlocrt i bokocrt,
u realnoj veli€ini na prozirnoj polipropilenskoj podlozi,
dodatno zasti¢ena i fiksirana u cjelinu zamatanjem s
prijanjaju¢om prozirnom folijom te kao takva privremeno
vraéena na oplate brodova.

U godinama koje slijede planirano je provesti i ostale
faze konzervatorsko-restauratorskog plana poput
medusobnog spajanja dijelova brodske konstrukcije
u cjelinu, integriranje Supljina nastalih pri ¢iséenju i
uklanjanju kiselih dijelova drvene grade te toniranje
integracija na oba broda.

Provodenje konzervatorsko-restauratorskih radova do
kraja samo je jedan od segmenta u ocuvanju i zastiti
ovog jedinstvenog kulturnog dobra. Oc&ekivani rezultati
konzervatorsko-restauratorskin radova su poboljSanje
brodske konstrukcije i novi vizualni identitet brodova
dok je za maksimalno usporavanje procesa degradacije
drvene grade kljuéna uspostava odgovarajucih i
stabilnih mikroklimatskih uvjeta. Uspostavom stabilnih
mikroklimatskih uvjeta minimalizirat ¢e se brzina reakcije
oksidacije pirita, a time i maksimalno usporiti proces
degradacije drvene grade ninskih brodova. Stoga je
potpuna sanacija izlozbenog prostora neophodna, u
protivnom s istim problemima suocit ¢emo se vrlo brzo u
skoroj buducnosti.



THREE IRON ANCHORS CONSERVED AND
RESTORED AT ICUA ZADAR

Over the past few years the conservation and restoration
department at the International Centre for Underwater
Archaeology in Zadar has provided conservation and
restoration treatment for three large iron anchors. Two
anchors were recovered forty years ago during the
investigation of the shipwreck off Gnali¢ Island, while the
third anchor is in the holdings of the Croatian Academy
of Sciences and Arts in Zadar for which we do not have
data on its date or the location at which it was found. All
three anchors were exhibited in the open in inadequate
conditions, which accelerated their deterioration.
Destructive corrosive processes are evident on the
anchors, and are assisted by the presence of oxygen,
humidity and salts in the air, and have led to significant
damage to the bodies of the anchors, to the degradation
of the iron material and the decomposition of the iron
core.

Joining the ICUA specialists in working on these
anchors were Jean Bernard Memet and Philippe de
Viviés, restorers with France’s A-Corros Expertise and
specialists in the field of electrolysis procedures involving
metal archaeological artefacts, to whom we are grateful
for their assistance and very useful advice.

One of the most important post-medieval shipwrecks
in the Mediterranean was discovered in the 1960s off
Gnali¢ Island near Biograd. The vessel that sank here
was transporting a cargo of artisan and craft products
manufactured in the late sixteenth century in workshops
from the Mediterranean to northern Europe. Given the
wealth and diversity of the finds this wreck is often referred
to as a “mirror of renaissance Europe” (Radi¢ Rossi et al.
2013, 65). Among the many recovered finds are two large
iron anchors extracted from the sea and exhibited in the
open without prior conservation—one at the front of the
building of the Biograd na Moru heritage museum and the
other on an elevation on the square facing the building of
the National Museum in Zadar.

1. Anchor no. 1 at the facade of the building of the
heritage museum in Biograd na Moru / Sidro br. 1 na
procelju zgrade Zavicajnog muzeja Biograd na Moru
(Photo: A. Jozic)

Odjel konzerviranja i
centra za podvodnu arheologiju u Zadru u posljednjih je
nekoliko godina provodio konzervatorsko-restauratorske
radove na tri velika Zeljezna sidra. Dva su sidra izvadena
prilikom istrazivanja brodoloma kod oto¢i¢a Gnali¢
prije Cetrdesetak godina dok je trece sidro dio fundusa
Hrvatske akademije znanosti i umjetnosti iz Zadra te nisu

restauriranja Medunarodnog
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The anchors experienced rapid deterioration in these
conditions and were a danger to the visitors that climbed
on them to take photographs. In order to prevent the
further degradation of this valuable cultural property both
anchors required urgent conservation and restoration

treatment.

Work was launched on both iron anchors using
funding provided through the culture ministry. They
were transported to the workshop of the ICUA Zadar
conservation and restoration department where, in
controlled conditions, the conservation and restoration
process was initiated.

Step one involved preliminary cleaning and testing of the
level of degradation on the surface of the anchors. Visible
on the surface were corrosion processes caused, for the
most part, by the presence of chloride ions. The plan was
to have the treatment process focus first on removing
these ions applying the electrolytic reduction method.

The basic electrolytic reduction method involves forming

3. Preparing anchor no. 2 for the electrolytic reduction
procedure / Priprema sidra br. 2 za postupak
elektroliticke redukcije

(Photo: M. Curkovié Madiraca)
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2. Anchor no. 2 on an elevation on the square facing
the National Museum in Zadar / Sidro br. 2 na platou
ispred zgrade Narodnog muzeja u Zadru

(Photo: A. Jozic)

poznati podaci o dataciji i lokalitetu njegova pronalaska.
Sva su tri sidra bila izlozena na otvorenom prostoru i u
neadekvatnim uvjetima $to je uzrokovalo njihovo jo$
ubrzanije propadanje. Na sidrima su vidljivi destruktivni
korozijski procesi koji su potpomognuti prisutnoScu
kisika, vlage i soli u zraku doveli do vecih oStecenja na
tijelima sidara te do degradacije Zeljeznog materijala i
raspadanja zeljezne jezgre.

Uz djelatnike MCPA, u radovima na
sidrimasudjelovalisuiJeanBernard
Memet te Philippe de Vivies,
francuski restauratorii strunjaci na
podru€ju elektrolitickih postupaka
na metalnim arheoloskim
predmetima iz institucije A-Corros
Expertise kojima se i ovim putem
zahvaljujemo na pomodi i korisnim
savjetima.

K

v LTI
ey

1960.-ih godina u blizini otoCica
Gnali¢ nedaleko Biograda
otkriven je jedan od najznacajnijih
novojekovnih brodoloma na
Mediteranu. Potonuli brod prevozio
je raznovrstan teret umjetnickih
i obrtni¢kih proizvoda izradenih
krajem 16. st. u radionicama od
Sredozemlja do sjevera Europe. S
obziromnabogatstvoiraznovrsnost
nalaza, brodolom se ¢€esto titulira
“ogledalom renesansne Europe”
(Radi¢ Rossi et al. 2013, 65).
Medu mnogobrojnim nalazima
pronadena su i dva velika Zeljezna
sidra koja su izvadena iz mora
i nekonzervirana izlozena na
otvorenom prostoru, jedno na



4. Measuring the corrosion potential of anchor no. 2
/ Mjerenje korozijskog potencijala sidra br. 2
(Photo: A. Jelic)

an electrolytic cell between two metals immersed in an
electrolyte. The corroded metal object serves as the
cathode, with stainless steel serving as the anode. The
most frequently used electrolyte is a mildly alkaline
aqueous solution. The electric charge coming from
an external source initiates a redox reaction within the
cell and, in the ensuing electrolysis process, will cause
reduction at the cathode and oxidation at the anode.
The removal of chloride using the electrolytic reduction
method yields good results when working with large
metal objects with a preserved metal core because there
is, in the course of the electrolytic reduction, along with
diffusion, also an electromotive force at play that directs
the chloride ions towards the anode—that is to say it
actively extracts chloride ions from the cathode, i.e. the
corroded metal object that is saturated with these ions
(Kralik 2016, 289).

Besides removing chloride in the case of archaeological
iron artefacts, this method also successfully reduces most
corrosion products to stable magnetite, which contributes
to the consolidation and stabilisation of the corrosion
layers. This also facilitates mechanical cleaning; reducing
associated risks, and facilitates the identification of
corrosion as the process makes the original surface more
stable and compact.

As our anchors met all the prerequisites for the success of
this method the decision to move forward in its application

procelju zgrade Zavi€¢ajnog muzeja Biograd na Moru, a
drugo na platou ispred zgrade Narodnog muzeja u Zadru.

U takvim su uvjetima sidra rapidno propadala, a
predstavljala su i opasnost za posjetitelje koji su se po
njima penjali i fotografirali. Kako bi se sprijecila daljnja
degradacija ovog vrijednog kulturnog blaga, bilo je hitno
potrebno provesti konzervatorsko-restauratorske radove
na oba sidra.

Zahvaljujudi financijskim sredstvima Ministarstva kulture,
pokrenuti su radovi na oba zeljezna sidra. Sidra su
prevezena u radionicu Odjela konzerviranja i restauriranja
MCPA Zadar gdje je u kontroliranim uvjetima zapoceo
proces konzerviranja i restauriranja. Najprije se pristupilo
preliminarnom ¢iS¢enju te je ispitan stupanj degradacije
povrSine sidara. Na povrSinama sidara bili su vidljivi
korozijski procesi uzrokovani u najvec¢oj mjeri prisutnosScu
kloridnih iona te je predvideno da ¢e radovi ponajprije biti
usmijereni na uklanjanje istih i to metodom elektroliticke
redukcije.

Osnova metode elektroliticke redukcije sastoji se u
formiranju elektrolitskog ¢lanka izmedu dva metala
uronjena u elektrolit. Korodirani metalni predmet
sluzi kao katoda, dok je anoda od nehrdajuceg celika.
NajceSce koriSten elektrolit je blago luznata vodena
otopina. Elektricni naboj koji dolazi iz vanjskog izvora
pokrecée redoks reakcije unutar ¢lanka te ¢e se u procesu
uspostavljene elektrolize na katodi vrSiti redukcija,
a na anodi oksidacija. Uklanjanje klorida metodom
elektroliticke redukcije daje dobre rezultate kad se radi
o metalnim predmetima velikih dimenzija s o€uvanom
metalnom jezgrom bududi da je za vrijeme elektrolitiCke
redukcije uz difuziju prisutna i elektromotorna sila koja
kloridne ione usmjerava prema anodi, tj. aktivno izvlaci
kloridne ione iz katode, odnosno korodiranog metalnog
predmeta koji je njima zasi¢en (Kralik 2016, 289).

5. Changes in the chloride concentration during
electrolytic reduction / Promjena koncentracije
klorida tijekom elektroliticke redukcije

(By: A. Jozic)
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6. Work on anchor no. 1 following electrolytic
reduction / Radovi na sidru br. 1 nakon elektroliticke
redukcije (Photo: Z. Vrgoc)

was the logical choice. Two basins were fabricated to size
for the desalination of the anchors. Once the basins had
been made, all large corrosion deposits on the surfaces
of the anchors were removed in order to free up space
for the electrical contact between the anchors and the
source of electrical power, and the anchors were laid into
the insulated basins. The electrolytic reduction process
was conducted in the same manner for both anchors.

Stainless steel screws were fixed at five evenly distributed
contact points in the metal core and connected by
insulated wires to the negative pole of the power source.
Stainless steel netting was then wrapped around the
entire surface of the anchors and also connected with
insulated wire to the positive pole of the power source.
During this phase a multimeter was used to measure
resistance to ensure that there was no electrical contact
between the anode (the stainless steel netting) and the
cathode (the anchor). A 5 per cent solution of sodium
hydroxide was then added to the basins to serve as the
electrolyte.

The corrosion potential of the anchor was measured with
a voltmeter and a reference electrode and a sample of the
solution was taken to measure the chloride concentration
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Osim uklanjanja klorida u slu¢aju arheoloSkih zZeljeznih
predmeta, ovom se metodom takoder u stabilni magnetit
uspjesno reducira vecéina produkata korozije, $to pridonosi
konsolidaciji i stabilizaciji slojeva korozije. Takoder
se pospjeSuje i sigurnije obavlja mehanicko ciscenje
predmeta i olakSava njihovo otkrivanje buduéi da sam
proces ¢ini izvornu povrsinu stabilnijom i kompaktnijom.

Kako su naSa sidra zadovoljavala sve preduvjete
uspjeSnosti navedene metode, odluka o provodenje
iste nametnula se kao logi¢an odabir. U tu su svrhu za
postupak odsoljavanja sidara po mjerama izradena dva

7. Anchor no. 2 following the conservation-

restoration intervention / Sidro br. 2 nakon
konzervatorsko restauratorskih radova
(Photo: A. Jozic)
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8. Iron anchor from the Croatian Academy of Sciences
and Arts in Zadar before the intervention / Zeljezno
sidro iz fundusa Hrvatske akademije znanosti i
umjetnosti u Zadru prije radova (Photo: K. Ivkovic)

prior to the activation of the electric circuit. A saturated
calomel electrode was used as the reference electrode,
with the first sample of the solution serving as an initial
point of reference in monitoring the leaching out of
chloride. Once these parameters were established the
power was turned on, beginning the process of stabilising
the anchors by electrolytic reduction.

From earlier electrolytic procedures on various
archaeological artefacts we have data on the required
potential values for wrought and cast iron based on
various reference electrodes. Our anchors are made
of wrought iron and the potential value (based on a
saturated calomel electrode) required for the electrolytic
reduction stabilisation procedure is from -0.79V do -0.99V
(= -800mV to -1000mV).

Daily monitoring was required to keep the anchor
potential constantly within the cited range, checking both
the potential of the artefact and the voltage and current,
given their proportional relationship. If the potential of
the artefact increases, the current must be reduced and,
conversely, if the potential drops, the current must be
increased.

bazena. Nakon izrade bazena uklonjene su sve masivnije
korozijske naslage s povrSine sidara s ciljem oslobadanja
prostora za elektri¢ni kontakt sidra s izvorom struje te su
sidra polozena u izolirane bazene. Proces elektroliticke
redukcije oba sidra proveden je na isti nacin.

Na pet ravnomjerno rasporedenih kontakinih mjesta
u metalnu jezgru sidra uglavljeni su inox vijci koji su
pomocu izoliranih Zica spojeni na negativan pol izvora
struje. Oko Citave povrsSine sidra potom je omotana inox
mreza koja je takoder pomodu izolirane zice spojena
na pozitivan pol izvora struje. U tijeku ove faze pomocu
multimetra za mjerenje otpora provjeravano je da nema
elektricnog kontakta izmedu same anode (inox mreza)
i katode (sidro). U bazen je zatim kao elektrolit dodana
5%-tna otopina natrijevog hidroksida.

Prije ukljuéenja struje izmjeren je korozijski potencijal
sidra pomocu voltmetra i referentne elektrode te je uzet
prvi uzorak otopine u kojem je izmjerena koncentracija
klorida. Kao referentna elekiroda koriStena je zasicena
kalomel elektroda, a prvi uzorak otopine posluzio je kao
polazisna to¢ka za pracenje izlu€ivanja klorida. Nakon
provijere navedenih parametara ukljuéena je struja i
zapoCeo je proces stabilizacije sidara elektrolitickom
redukcijom.

Iz ranije provedenih elektrolitickih postupaka na razli¢itim
arheoloskim predmetima, poznati su podaci o potrebnim
vrijednostima potencijala za kovano i lijevano zeljezo
prema razli¢itim referentnim elektrodama. Nasa sidra
izradena su od kovanog zeljeza i vrijednosti potencijala
(prema zasic¢enoj kalomel elektrodi) potrebne za postupak
stabilizacije elektrolitiCkom redukcijom iznose od -0,79V
do -0,99V (= -800mV do -1000mV).

Kako bi potencijal sidra konstantno bio unutar navedenih
vrijednosti, bilo je potrebno svakodnevno praéenje, kako

9. A detail of an anchor fluke prior to the intervention
/ Detalj lopatice sidra prije radova (Photo: K. Ivkovic)
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The potential of the anchor was measured at all five
contact points at which the stainless steel screws
had been affixed (using the reference electrode and a
voltmeter). Samples of the electrolyte were also taken
every seven days in order to measure the concentration
of leached chlorides. Given that both anchors were
brought on land and dried out many years prior to this
desalination, the majority of corrosive deposits with the
concentration of chlorides that are first leached out have
already flaked off, and this electrolytic reduction process
aimed to draw out the chlorides that remained trapped
in akaganéite. Given that thus “encrusted” chlorides
are much more difficult to leach out and leach out at a
slower rate, the electrolyte solution had to be replaced
during the electrolytic reduction process. When chloride
measurements in the electrolyte samples no longer
indicated an increase in the concentration, the electrolytic
reduction process is completed and the anchors were
neutralized with demineralised water. When neutralisation
was completed the basins were taken apart and the
anchors dried. Drying was followed by the mechanical
cleaning of the anchors using a combination of manual,
electric and pneumatic tools.

Once mechanical cleaning of the anchors had been
completed we applied corrosion inhibitors and the
appropriate final protection, adapted to the outdoor
presentation of the anchors. One of the anchors was
restored to the square facing the building of the National
Museum in Zadar, where it awaits more fortunate
circumstances that will see it presented in a more
suitable manner and one appropriate to its significance.
The conservation and restoration procedure at the ICUA
workshops has recently been completed on the other
anchor and it awaits transport to its home museum in
Biograd na Moru.

The conservation and restoration of the iron anchor from
the holdings of the Croatian Academy of Sciences and
Arts in Zadar began in July of 2018. The iron anchor,
another five anchors of various sizes, and an iron ship’s
cannon, are kept in the area behind the building of the
Croatian Academy of Sciences and Arts’ Institute for
Historical Sciences in Zadar. In spite of the fact that the
anchor was unprotected and exposed to the elements the
original surface of the anchor is well preserved, which
significantly expedited the conservation and restoration
process.

The iron anchor from the academy holdings is of the
admiralty pattern, with a length of 3.32 metres without
the stock, located near the top. One arm is 1.3 metres
long, while the other arm is damaged and thus shorter,
measuring 1.17 metres. Both arms have damaged
fukes, on the lower part of which we see the highest
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10. Abrasive blasting / Pjeskarenje (Photo: A. Jozic)

potencijala predmeta, tako i napona te jakosti struje
buduéi da su iste proporcionalno povezane. Ukoliko
potencijal predmeta poraste, potrebno je smanijiti struju i
obrnuto ukoliko potencijal pada, struja se mora povecati.

Potencijal sidra mjerio se u svih pet kontaktnih mjesta
gdje su postavljeni inox vijci (pomocu referentne elektrode
i voltmetra). Uz to se svakih sedam dana uzimao uzorak
elektrolita u kojem se mijerila koncentracija izluéenih
klorida. Buduci da su oba sidra izvadena i osuSena dugi
niz godina prije desalinizacije, vecina korozijskih naslaga
s koncentracijom klorida koja se prva izlu€uje ve¢ je otpala
te se ovim postupkom elektroliticke redukcije nastojalo
izvuci kloride koji su ostali zarobljeni u akaganitu. S
obzirom da se ovako “inkrustrirani” kloridi mnogo teze i
sporije izlu€uju, u tijeku postupka elektroliticke redukcije
bilo je potrebno izvrditi izmjene otopine elektrolita. Kada
mjerenje klorida u uzorcima elektrolita viSe nije biljezilo
porast koncentracije, zavrSen je proces elektrolitiCke
redukcije te su sidra neutralizirana demineraliziranom




level of corrosion. The circumference of the anchor is
48 centimetres at the bottom, with the narrowest part
measuring 38 centimetres. The entire surface of the
anchor was corroded and at places we could make out
cracking of the corrosion layer in the form of flakes of
various sizes, which would spall off when touched.
Preliminary cleaning established a well-preserved original
surface without signs of active corrosion. As a result, and
due to the limited funding available, no desalination was
undertaken and the conservation-restoration work was
directed primarily at mechanical cleaning and protection.

The preliminary work phase saw the photographing
and documenting of the existing condition of the iron
anchor. Work continued with detailed measurement of
the iron anchor and the protection of the floor and wall
face against which the anchor rests. Prior to mechanical
cleaning the anchor was given a detailed wash with large
quantities of denatured ethyl alcohol (96%). Zones were
established for mechanical cleaning in light of the size
and upright position of the anchor. The peeling flakes of
the corrosion layer were removed with handheld tools
whenever possible. This was followed by mechanical
cleaning with power tools mounted with rotating metal
brushes of various sizes and shapes. Removal of most
of the corrosion layer was followed by abrasive blasting
of the anchor until the original surface was achieved. The
abrasive used was 90 ym corundum (aluminium oxide)
and quartz sand with 0.035 to 0.063 millimetre grains.
Stubborn corrosion deposits that could not be removed
by blasting were removed using an ultrasonic pin and an
ultrasonic chisel. Mechanical cleaning was followed by
coating the anchor in a hot solution of tannin acid powder
in demineralised water, ethanol and phosphoric acid.
Distilled or demineralised water is used in this solution
because tap water may contain chloride ions and other
dissolved salts that encourage iron corrosion. Ethanol is
used as a wetting agent that enhances the flow of the
solution into porous corrosion layers and into all fissures
on the iron surface, while phosphoric acid lowers the
pH value of the solution and reacts with iron ions to
form ferric phosphate, which protects iron (from: www.
canada.ca). The frangible cracks on the anchor were
filed with a two-component epoxy resin to which an
appropriate pigment was added. The final phase of the
conservation-restoration work on the iron anchor saw
the application of a final protective coating adapted to
the outdoor exhibition conditions. All materials used in
the conservation and restoration of the iron anchor are
reversible. The conservation work adhered to all rules of
the profession and the process of the deterioration of the
iron anchor has been retarded.
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11. Applying the protective coatings / Nanosenje
zastitnih premaza (Photo: Z. Vrgoc)

vodom. Nakon zavrSene neutralizacije uslijedilo je
rastavljanje bazena i suSenje sidara. Nakon susSenja,
pristupilo se mehanic¢kom ¢iscenju sidara kombiniranom
upotrebom ru¢nog, elektricnog i pneumatskog alata.

Po zavrSetku mehani¢kog ciScenja sidra, uslijedilo je
nanoSenje inhibitora korozije i odgovaraju¢e zavrSne
zaStite prilagodene prezentaciji sidara u vanjskim
uvjetima. Jedno je sidro tako vraéeno na plato ispred
zgrade Narodnog muzeja u Zadru gdje ¢eka neku sretniju
priliku kako bi se prezentiralo na odgovarajuci i onaj
nacin koji zasluzuje. Na drugom je sidru netom zavrSen
konzervacijsko-restauracijski postupak te u radionicama
MCPA &eka svoj prijevoz u domicilni muzej u Biogradu
na Moru.

Konzerviranje i restauriranje Zeljeznog sidra iz fundusa
HAZU Zadar zapocelo je u srpnju 2018. godine. Zeljezno
sidro smjesteno je s ostalih pet sidara razli€itih dimenzija
i Zeljeznim brodskim topom iza zgrade Zavoda. Unato€
¢injenici Sto je sidro bilo nezastiéeno i izlozeno na
otvorenom prostoru, izvorna povrSina sidra dobro je
oCuvana $to je uvelike olak$alo proces konzerviranja i
restauriranja.

Zeliezno sidro iz fundusa HAZU je admiralskog tipa,
duzine oko 3,32 m bez precke koja se nalazi pri vrhu.
Duzina jednog kraka iznosi 1,3 m dok je drugi krak bio
o8tecen i puknut te zbog toga kraéi i dug 1,17 m. Oba
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12. An iron anchor following the conservation-
restoration intervention / Zeliezno sidro poslije
konzervatorsko-restauratorskih radova

(Photo: K. Ivkovic)
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kraka imaju lopate koje su bile ostecene i ispod kojih
je bio vidljiv najveéi stupanj korodiranosti. Obujam
sidra, pri dnu iznosi 48 cm dok je najuzi dio obujma 38
cm. Sidro je bilo korodirano cijelom povrS§inom te su
na nekim dijelovima povrSine bila vidljiva napuknuca
korozijskog sloja u obliku ljuski razli¢itih dimenzija, koje
su se pri dodiru trusile s povrSine sidra. Preliminarnim
¢iSéenjem utvrdena je dobro oCuvana izvorna povrsina
bez znakova aktivne korozije. 1z tih se razloga kao i zbog
ogranicenih financijskih sredstava nije proveo postupak
desalinizacije te su konzervatorsko-restauratorski radovi
bili prvenstveno usmjereni na mehanicko Cciscenje i
zastitu.

U preliminarnoj fazi rada fotografirano je i dokumentirano
zateCeno stanje Zeljeznog sidra. Radovi su nastavljeni
detaljnim mjerenjem Zzeljeznog sidra te zastitom poda i
fasade na koju je sidro naslonjeno. Sidro je prije poCetka
mehanickog €is¢enja detaljno isprano u velikim koli¢inama
denaturiranog etilnog alkohola (96%). S obzirom na
veli¢inu sidra i njegov uspravan polozaj, odredene su
zone po kojima ¢e se odvijati mehanicko €iS¢enje. Ljuske
korozijskog sloja koje su se trusile uklonjene su ruénim
alatom koliko god je bilo moguce. Potom je uslijedilo
mehanic¢ko CiSéenje upotrebom elektricnog uredaja s
metalnim rotiraju¢im ¢etkama razli¢itih veli¢ina i oblika.
Nakon §to je uklonjen veci dio korozijskog sloja, uslijedilo
je pjeskarenje povrSine sidra do izvorne povrsine.
Abrazivno sredstvo koje je koriSteno za pjeskarenje jest
korund (aluminijev oksid) od 90 um te kvarcni pijesak sa
zrncima debljine 0,035 - 0,063 mm. Tvrdokorne naslage
korozije koje nije bilo moguce uklonuti pjeskarenjem,
uklonjene su upotrebom ultrazvucne igle i ultrazvu¢nog
dlijeta. Nakon mehani¢kog &iS¢enja, sidro je premazano
vruéom otopinom praha tanina u demineraliziranoj vodi,
etanolu i fosfornoj kiselini. U spomenutoj se otopini
koristi destilirana ili demineralizirana voda s obzirom da
vodovodna voda moze sadrzavati kloridne ione i druge
otopljene soli koje poti€u koroziju Zeljeza. Etanol se
koristi kao sredstvo za vlazenje koje povecava protok
otopine u porozne korozijske slojeve i u sve pukotine na
povrsSini Zeljeza dok fosforna kiselina smanjuje pH otopine
te reagira s ionima Zeljeza da bi se formirao Zeljezni
fosfat koji Stiti zeljezo (preuzeto iz: //www.canada.ca/
en/). Pukotine na sidru koje su bile lomljive zapunjene
su dvokomponentnim epoksidnim ljepilom uz dodavanje
odgovarajuéeg pigmenta. U zavrsnoj fazi konzervatorsko-
restauratorskih radova na Zeljeznom sidru naneseni su
zavrdni zastitni premazi prilagodeni uvjetima izlaganja
sidra na otvorenom prostoru. Svi materijali koji su
koristeni za konzerviranje i restauriranje Zeljeznog sidra
su reverzibilni. Provedenim konzervatorskim radovima
postivana su sva pravila struke te je proces propadanja
zeljeznog sidra usporen.



OUR SIDE OF THE
ICUA COURSE

Kees Post
(Photo: R. Suric)

Ella Samut-Tagliaferro
(Photo: R. Suric)

Let’s get introduced...

Ella (30) graduated as an archaeologist and has worked in
the cultural heritage sector in the Maltese Islands for the
last 8 years. She has worked as a freelance archaeologist,
has formed part of the Fragsus ERC Archaeological Project
team, and has worked with the Superintendence of Cultural
Heritage in Malta. Her interests include cultural heritage,
photography, and travel.

Kees (51) graduated in law. After working as a lawyer
in a shipping company, he now works as a judge in The
Netherlands. He likes sailing, diving and maritime history.

Why did you choose to do the course with ICUA Zadar?

Ella: | got to know about the ICUA Zadar through the
UNESCO website a few years back. Over the years, the
centre has provided consistent professional training and
courses for underwater archaeology. Knowing this, and
having heard about how beautiful Croatia is, there was no
other option but to do the course with ICUA.

Kees: | followed an online course in Underwater Archaeology

2. Location of the courses - Bale, bay Colone / Mjesto
odrzavanja tecajeva - Bale, uvala Kolone
(Photo: E. Samut-Tagliaferro)

Upoznajmo se...

Ella (30) diplomirani je arheolog i radila je u polju kulturne
bastine na Malteskim otocima zadnjih 8 godina. Radila
je honorarno kao arheolog, bila dio ekipe arheoloSkog
projekta Fragsus ERC, te je radila sa Konzervatorskom
sluzbom kulturne bastine Malte. Zanima se za kulturnu
bastinu, fotografiju i putovanja.

Kees (51) je diplomirani pravnik. Po zavrSetku odvjetnicke
karijere u brodarskoj kompaniji, radi kao sudac u
Nizozemskoj. Voli ploviti, roniti i pomorsku povijest.

Zasto ste se odlucili za MCPA Zadar tecaj?

Ella: Saznala sam za MCPA Zadar preko web stranice
UNESCO-a prije nekoliko godina. Tijekom posljednjih
godina, Centar je pruzao dosljedno struéno usavrS§avanje
i teCajeve podvodne arheologije. Znajuéi to i Cuvsi kako
je Hrvatska prekrasna, nije bilo druge opcije nego odraditi
te€aj s MCPA.

Kees: Pratio sam online Te€aj podvodne arheologije
koji je organiziralo Pomorsko arheolosko drustvo (NAS).
Kako je MCPA Zadar obrazovni partner NAS-u, pronasao

3. Students attend a lecture by ICUA instructor Mladen
Pesi¢ / Studenti na predavanju MCPA instruktora
Mliadena Pesica (Photo: M. Kaleb)
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4. Practice at the sea / Vjezbe pod morem
(Photo: M. Pesic)

with the Nautical Archaeological Society (NAS). ICUA Zadar
is a training partner of the NAS, and | found ICUA’s website
to be very professional. Having sailed in Croatia, | was well
aware of Croatia’s maritime tradition and clear waters for
practical training. So ICUA was a logical choice.

Which courses did you follow at ICUA Zadar?

Ella: We both did the NAS Introduction to Maritime
Archaeology and the NAS Part-l course on Underwater
Archaeology. After that, | did the Underwater
Photogrammetry Course. The courses were held at the Old
Diver dive centre at the Mon Perin campsite, right outside of
Bale, between the towns of Rovinj and Pula.

So what did you learn?

Kees: The theoretical lectures gave us an overview of the
field, from locating a site through project safety, survey
methods, dealing with finds, to post-field activity. During our
dives, we trained in recording a site and mapping it in the
Site Recorder program.

Ella: The photogrammetry course was divided into two
parts: theory and practice. We learnt about the principles of
photogrammetry, equipment and software to use, and how
to use them. We then put all this into practice — diving at an
underwater site, taking images underwater, and 3D model
making back at the Old Diver dive centre.

What was your favourite part of the course?

Ella: The processing of the photographs we took during
fieldwork. It's a lengthy process but then you get to see the
results of all the work —a 3D model of an ancient feature!

Kees: The diving assignments felt like playing in a National
Geographic movie. And after the courses, | participated in
an underwater excavation near Velika Sestrica island. For
me as a sailor, it was exciting to investigate the last voyage
of this ancient sailing ship. It felt like underwater detective
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samsluzbenu stranicu koja je djelovala vrlo profesionalno.
Plovio sam ve¢ po Hrvatskoj, pa mi je bila poznata hrvatska
pomorska bastina i ¢isto more za prakti¢ni dio teGaja. MCPA
Zadar je bio logi¢an izbor.

Koje tecajeve ste pratili s MCPA?

Ella: Oboje smo pohadali NAS-ov Uvod u priobalnu i
podvodnu arheologiju, te NAS-ov | stupanj priobalne i
podvodne arheologije. Po zavrSetku NAS te€ajeva, ja sam
nastavila s teCajem podvodne fotogrametrije. Tecajevi su
se odrzavali u kampu Mon Perin nedaleko od Bala, izmedu
Rovinja i Pule.

Sto ste naudili?

Kees: Teorijska predavanja su nam omogudila cjelokupan
pregled ovog polija, od pronalaska nalazista, preko
sigurnosti provodenja projekta, metoda pretrazivanja, skrbi
za nalaze, pa do post-istrazivackih aktivnosti. Tijekom
prakticnog dijela, ronjenja, vijezbali smo biljezenje podataka
o nalazi$tu za potrebe kartiranja u programu Site Recorder.

Ella: TecCaj podvodne fotogrametrije bio je podijeljen u
dva dijela: teorija i praksa. Naucili smo osnovne principe
fotogrametrije, upoznali se s opremom i programom Agisoft
Photoscan, te kako ih upotrebljavati. U prakticnom dijelu
te€aja primijenili smo sve nauc¢eno - ronjenje na podvodnom
nalazistu, fotografiranje pod morem, te izradu 3D modela
po povratku u ronilacki centar The Old Diver.

5. Ella, moments after recovering an artefact / Ella,
nekoliko trenutaka nakon otkrica artefakta
(Photo: R. Suric)




6. Kees, excavating with the waterdredger / Kees,
iskopavanje s vodenom mamut sisaljkom
(Photo: M. Pesic)

work.

And the worst part?

Ella: Moments after | began documenting a part of an
ancient feature, the camera battery died — this meant we had
to stop the dive, get back to the shore, head back to the dive
centre, and then start the fieldwork all over again. To make
things tough, the wind picked up and it began to rain — one
of the prevalent rainstorms seemed to be forming. Luckily,
when we got to shore we found out that a colleague had
spare equipment. We got back into the water with the spare
equipment and managed to complete the documentation. It
was good practice, as these things happen when you are
out on the field...

Kees: The worst part was definitely flying back home,
leaving behind hundreds of wrecks that are waiting to be
researched.

Would you be back again?

Kees: Gladly! It was a rich trip, with the ICUA-staff so willing
to share knowledge. | have caught this virus now, so | will
use the fall and winter to read and study. And | hope to do
the NAS Part-1l course with ICUA in 2019.

Ella: Definitely! | will visit Croatia again to continue to
explore the historic towns, beautiful nature, and renowned
diving sites! Hopefully | will also get the chance to further my
training and possibly join the ICUA team for some fieldwork.

7. Instructor Luka Bekic¢ shows to Ella and Kees finds
from excavation / Instruktor Luka Bekic¢ prezentira
Elli and Keesu nalaze s iskopavanja (Photo: R. Suric)

Koji dio te¢aja vam je bio najdrazi?

Ella: Procesuiranje fotografija koje smo snimili tijekom
terenskog rada. To je dugotrajan proces, ali na kraju imate
priliku vidjeti rezultat svog rada - 3D model drevne strukture!

Kees: Tijekom ronila¢kih zaduzenja osjecao sam se
kao u nekoj ulozi u filmu National Geographic-a. Naime,
nakon tecaja, sudjelovao sam u podvodnom arheoloSkom
iskopavanju brodoloma kraj otoka Velika Sestrica. Za mene,
kao moreplovca, bilo je uzbudljivo istrazivati posljednje
putovanje ovog antickog jedrenjaka. Sve je podsjecalo na
podvodni detektivski posao.

A koji dio je bio najgori?

Ella: Nekoliko trenutaka nakon §to sam poc¢ela dokumentirati
drevnu strukturu, baterija na kameri je - umrla. To je znacilo
da moramo prekinuti ronjenje, oti¢i natrag na obalu, pa do
ronilackog centra i zapoceti s terenskim radom ispocetka.
Da bi stvari bile joS teze, digao se vjetar i pocela je kiSa -
Cinilo se kao da se sprema kiSna oluja. Srecom, kad smo
dosli na obalu saznali smo da jedan od kolega ima rezervnu
opremu. Vratili smo se u more s kompletiranom opremom
i uspjeli zavrsiti dokumentiranje. Bila je to dobra vjezba
jer se ovakve stvari Cesto dogadaju tijekom terenskih
istrazivanja...

Kees: Najgori dio definitivno je bio povratak Kkudi
zrakoplovom, ostavljajuéi iza sebe stotine brodoloma koji
¢ekaju da budu istrazeni.

Biste li se opet vratili?

Kees: Rado! Bilo je to bogato putovanje s ekipom MCPA
Zadar, koja je tako voljna dijeliti znanje. Sada sam zarazen
ovim virusom pa ¢u iskoristiti jesen i zimu za €itanje i uéenje.
Nadam se da ¢u nastaviti te€aj NAS-a, Il stupanj, s ekipom
MCPA Zadar u 2019. godini.

Ella: Definitivno! Ponovno ¢u posijetiti Hrvatsku kako bih
nastavila istrazivati povijesne gradove, prekrasnu prirodu i
poznate ronilacke lokacije! Nadam se da cu dobiti priliku
dodatno se usavrSavati i eventualno prikljuéiti se ekipi
MCPA u nekim terenskim radovima.
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