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INTRODUCTION

Five Years of the International Centre
for Underwater Archaeology in Zadar, a
UNESCO Category 2 Centre

The International Centre for Underwater Archaeology in Zadar
was founded in 2008 pursuant to an international agreement
signed between the United Nations Educational, Scientific, and
Cultural Organization and the Republic of Croatia. The adminis-
tration and financing of the Centre and of its activities are pro-
vided for largely by Croatia and UNESCO. Although five years is
not a long time, for the institution it constitutes its history-and in
this regard it is worth noting some of the key dates in the Cen-
tre's formative period:

eningEaIR¥atiar ing20Uy4
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-The proposal to establish a regional centre for underwater archae-
ology prompted intense negotiations between the Croatian au-
thorities and UNESCO, notably on the occasion of the Third Min-
isterial Conference on Cultural Heritage in South-Eastern Europe
that took place in Ohrid (the former Yugoslav Republic of Mace-
donia) on 3-4 November 2006.

- A proposal for the establishment of a regional centre for under-
water archaeology in Zadar, Croatia, as a Category 2 centre under
the auspices of UNESCO was included in the provisional agenda
of the 177th session of the Executive Board, at the request of Cro-
atia, in Paris on 31 August 2007.

- A report was presented in Paris on 17 September 2007 by the
Director-General of UNESCO on the feasibility study concerning
the proposal for the establishment of a regional centre for under-
water archaeology in Zadar, Croatia as a category 2 centre under
the auspices of UNESCO.

- Ata session held on 19 March 2008 Croatian Government adopt-
ed a Regulation establishing the International Centre for Under-
water Archaeology in Zadar.

- The agreement between UNESCO and Croatian Government
to establish a regional underwater archaeology centre in Zadar,
Croatia as a category 2 centre under the auspices of UNESCO was
signed in Paris on 1 August 2008.

During the almost six years since its founding the Centre has in-
creased the number and broadened the range of its projects. From
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Navrsenih pet godina Medunarodnog centra
za podvodnu arheologiju u Zadru, UNESCO-
vog centra Il kategorije

Medunarodni centar za podvodnu arheologiju u Zadru osnovan
je 2008.g. u skladu s medunarodnim ugovorom potpisanim iz-
medu Organizacije Ujedinjenih naroda za obrazovanje, znanost
i kulturu i Republike Hrvatske. Upravljanje te financiranje centraii
njegovih aktivnosti uglavhom provode RH i UNESCO. Mada peta
obljetnica nije mnogo, za ovu instituciju to je ve¢ povijest, pa tako
valja podsjetiti na neke najvaznije datume u stvaranju centra:

- Prijedlog osnivanja regionalnog centra za podvodnu arheologiju
potaknuo je intenzivne pregovore izmedu hrvatskih vlasti i UNES-
CO-a, posebno prilikom Tre¢e ministarske konferencije o kulturnoj
bastini u jugoisto¢noj Europi koja se odrzala na Ohridu u bivsoj
jugoslavenskoj Republici Makedoniji od 3. do 4. studenog 2006.

- Prijedlog osnivanja Regionalnog centra za podvodnu arheolo-
giju u Zadru, Hrvatska, kao centra kategorije 2 pod pokrovitelj-
stvom UNESCO-a uvrsten je u priviemeni dnevni red 177. sjednice
Izvrsnog odbora, na zahtjev Hrvatske, u Parizu 31. kolovoza 2007.

- lzvjesce generalnog direktora UNESCO-a o studiji izvedivosti
prijedloga za osnivanje Regionalnog centra za podvodnu arhe-
ologiju u Zadru, Hrvatska, kao centra kategorije 2 pod pokrovi-
teljstvom UNESCO-a predstavljeno je u Parizu 17. rujna 2007.

- Vlada Republike Hrvatske je na sjednici odrzanoj 19. ozujka
2008.g. donijela Uredbu o osnivanju Medunarodnog centra za
podvodnu arheologiju u Zadru.

- Ugovor izmedu UNESCO-a i Vlade Republike Hrvatske o uspo-
stavljanju Regionalnog centra za podvodnu arheologiju u Zadru,
Hrvatska, kao centra kategorije 2 pod pokroviteljstvom UNESCO-
a, potpisan je u Parizu, 1. kolovoza 2008. g.

Kroz tih gotovo Sest godina od osnivanja, centar je povecavao
broj i irio raspon svojih projekata. Jos na pocetku, Republika Hr-
vatska predvidjela je osnovne aktivnosti centra u svome prijedlo-
gu za osnivanje. Tako je prijedlogu predo¢enom UNESCO-u poi-
mence predvideno kako ce centar:

— profesionalno objediniti djelatnost podvodne arheologije u
Republici Hrvatskoj;

— organizirati kvalitetnu obuku i specijalizaciju stru¢njaka u pod-
vodnoj arheologiji na nacionalnoj i medunarodnoj razini;

— promicati jacanje kapaciteta, izvrsnost i znanstvena istrazivanja;
— unaprijediti znanstvena i stru¢na istraZivanja podvodnih arhe-
oloskih nalazista;

— analizirati i predstaviti nalaze;

— provoditi konzerviranje podvodnih arheoloskih nalaza;

— promicati nacela Konvencije i njezinog Priloga.

Na tim se osnovama tijekom ovih pet godina iskristalizirala i vizi-
jaMedunarodnog centra za podvodnu arheologiju Zadru a to je
ocuvanje i promocija podvodne kulturne bastine Hrvatske, jugo-
isto¢ne Europe i Sredozemlja. Tako je svakodnevna misija djelat-
nika i suradnika centra zastita, proucavanje i ocuvanje podvod-
ne kulturne bastine u Republici Hrvatskoj, razvitak medunarodne




the beginning Croatia set out the basic activities in its proposal to
establish the Centre. The proposal presented to UNESCO stated
that the Centre would:

- Professionally unify the activity of underwater archaeology in
the Republic of Croatia;

- Organize the high-quality training and specialization of experts
in underwater archaeology, nationally and internationally;

- Promote capacity-building, the pursuit of excellence and scien-
tific research;

- Improve scientific and expert research of underwater archaeo-
logical sites;

- Analyse finds and present them;

- Carry out the conservation of underwater archaeological finds;
- Promote the principles of the Convention and its Annex.

It was on these foundations over the past five years that a vision
has crystallised of the mission of the International Centre for Un-
derwater Archaeology in Zadar to preserve and promote the un-
derwater cultural heritage of Croatia, Southeast Europe and the
Mediterranean. The daily mission of the professionals and asso-
ciates of the Centre is to protect, study and preserve the under-
water cultural heritage of Croatia, to develop international expert
and research cooperation and education in the area of underwa-
ter archaeology, and to popularise and present underwater herit-
age to the expert and broader public.

ICUA Zadar, having emerged from the Croatia Conservation Insti-
tute, carrying forward the tradition of underwater archaeology in
the frame of the Ministry of Culture and recognising the almost
half-century old idea among many underwater archaeologists
of the need to create the centre on the Adriatic, achieved much
in these few years. During this time it has significantly improved
the quality and approach to underwater archaeological research
and the restoration and conservation of archaeological artefacts.
In adherence to and promoting the UNESCO Convention on the
Protection of the Underwater Cultural Heritage, the Centre acts as
a referral post for education in the area of underwater archaeol-
ogy, conservation and restoration for Croatia, Southeast Europe,
the countries of the Mediterranean and the world.

Every year ICUA organises several courses in the area of under-
water archaeology and diving, and on the restoration and con-
servation of underwater finds. As many as six different underwa-
ter research campaigns are organised every year, most of which
are international in character. During the past years ICUA has also
organised several notable research and expert symposia, numer-
ous workshops, seminars and public lectures and promotions.
Through its Internet site www.icua.hr the Centre regularly publish-
es announcements and reports on its activities and of the activi-
ties of other institutions and experts in the field. It is to be hoped
that ICUA will thus contribute significantly to linking experts and
the exchange of knowledge.

This yearbook is also particularly significant-as a print media it of-
fers a concise overview of the key projects in underwater archae-
ology not only pertaining to the Centre in Zadar, but also to other
institutions across Europe. The goal of the Submerged Heritage
yearbook s, through its content, to contribute to the promotion
of underwater heritage and to serve as a bridge of sorts be-
tween the expert and broader public. Only in this manner can
we improve the overall attitude towards underwater heritage
and develop awareness of the need to protect it.

The Editor

stru¢no znanstvene suradnje i edukacije u polju podvodne arhe-
ologije te popularizacija i predstavljanje podvodne bastine struc-
Nnoj i Siroj javnosti.

Kroz tih je nekoliko godina MCPA Zadar, proistekavsi iz Hrvatskog
restauratorskog zavoda, bastinedi tradiciju podvodne arheolo-
gije u okviru Ministarstva kulture i uvazavajuci gotovo polusto-
ljietne ideje mnogih podvodnih arheologa o potrebi osnivanja
ovog centra na Jadranu, postigao mnogo. U ovih nekoliko go-
dina uvelike je unaprijedio kvalitetu i pristup podvodnim arhe-
oloskim istraZivanjima te restauriranju i konzerviranju arheolos-
kih nalaza. Uvazavajuci i promovirajuc¢i UNESCO-vu Konvenciju
o zastiti podvodne kulturne bastine, centar djeluje i kao referalna
postaja za edukaciju u polju podvodne arheologije te konzervi-
ranja i restauriranja za Hrvatsku, jugoisto¢nu Europu, zemlje Sre-
dozemlja pai svijet.

Tako MCPA svake godine organizira nekoliko te¢ajeva iz polja
podvodne arheologije i ronjenja te restauriranja i konzerviranja
podvodnih nalaza. Godisnje se organizira i do 3est razlicitih pod-
vodnih istrazivanja od kojih ve¢ina ima medunarodni znanstve-
ni karakter. Tijekom ovih godina MCPA je organizirao i nekoliko
zapazenih znanstvenih i stru¢nih skupova, brojne radionice, se-
minare te javna predavanja i promocije. Kroz internetsku strani-
cu www.icua.hr redovno se objavljuju najave i izvjestaji o aktiv-
nostima centra ali i o aktivhostima drugih institucija i stru¢njaka
u ovom polju. Za nadati se da ¢e MCPA na te nacine $to vise pri-
donijeti u povezivanju stru¢njaka i razmjeni znanja.

Posebice je vazan i ovaj godisnjak, koji kao tiskani medij sadrza-
va kratak pregled najvaznijih projekata u podvodnoj arheologiji
ne samo zadarskog centra, nego i drugih institucija Sirom Europe.

Cilj je godisnjaka Potopljena bastina svojim sadrzajem pripomoci
promociji podvodne bastine i biti svojevrsni most izmedu stru¢ne
i Sire javnosti. Jedino na taj nacin je moguce unaprijediti op¢i pri-
stup podvodnoj bastini i razviti svijest o skrbi za njenom zastitom.

Urednik

B
Predstavnici UNESCO-a, Rosatti, Koeller, Roudil te Mesic i
Biskupic iz Ministarstva Kulture i gradonacelnik Zadra Vrancic,
na domjenku prilikom otvaranja MCPA 2009.g./ UNESCO
representatives, Rosatti, Koeller and Roudil with Mesic and
Biskupic from Ministry of culture and Zadar mayor Vrancic at the
opening of the ICUA Zadar in 2009.g. (photo: L. Bekic)

SUBMERGED HERITAGE / POTOPLIENA BASTINA 2




7 )

6

NEWS

Zadar hosts IKUWA 4, the 4th international
congress on underwater archaeology

One of the world’s premier international congresses on under-
water archaeology closed on Saturday 1 October 2011 at the cer-
emonial hall of the University of Zadar. The congress was held
under the supervision of a scientific committee composed of ex-
perts that have led previous IKUWA congresses and an organising

P— N 1 L
Dio predavanja odrzavan je u velikoj dvorani Sveucilista u Zadru

/ Some of the lectures were held at the main auditorium of the
University of Zadar (photo: L. Bekic)

committee composed of the hosts-representatives of a number
of institutions based in Zadar. From what we heard from many
of the participants the congress was a success in all aspects. The
congress focused in the important theme of Managing the Un-
derwater Cultural Heritage through various presentations tar-
geting its diverse aspects. The participant turnout was excellent
with over 200 people present from over forty countries on all
continents. An exhibition on Zaton and a Manual on the conser-
vation of underwater finds were presented during the congress.
The following congresses, IKUWA 5 and IKUWA 6, are to be held
in Cartagena in Spain and in Perth, Australia. You can find more
information on the congress at a number of Internet portals and
the official archive site www.icua.hr/ikuwa4.

Lecture on the application of radiation
methods in conservation at ICUA Zadar

A series of lectures were staged on 6 October 2011 at ICUA Zadar
by organisers the Ruder Boskovi¢ Institute, the Croatian Conser-
vation Institute and the International Centre for Underwater Ar-
chaeology on the topic of Radiation Methods in the Protection
of Cultural Heritage. The lectures continued from the seminar
held in Zagreb (4 and 5 October 2011) in the frame of the pro-
ject on technical cooperation with the International Atomic En-
ergy Agency (IAEA) under the title TC Project RER/8/015:“Using
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U Zadru odrzan 4. medunarodni kongres o
podvodnoj arheologiji IKUWA 4

U subotu 1.10.2011.g., u svecanoj dvorani Sveucilista u Za-
dru, zavrsio je jedan u nizu najvec¢ih medunarodnih kongre-
sa o podvodnoj arheologiji u svijetu. Kongres se odvijao pod
nadzorom znanstvenog odbora sastavljenog od stru¢njaka
koji su vodili dosadasnje kongrese IKUWA-a te organizacij-

Nakon promocije Prirucnika za restauriranje u MCPA Zadar je
prireden domjenak / A reception following the restoration
manual promo at ICUA Zadar (photo: L. Bekic)

skog odbora sastavljenog od domacina - predstavnika vise
institucija smjestenih u Zadru. Prema ono $to se moglo cuti
od brojnih sudionika, kongres je u potpunosti uspio, sto zna-
¢i da se vazna tema “Upravljanje podvodnom kulturnom ba-
stinom” razradila kroz razlicite prezentacije, koje su prikazale
svakojake njene aspekte. Odaziv sudionika bio je odli¢an pa
je zabiljezeno preko 200 sudionika iz preko 40 zemalja sa svih
kontinenata. Tijekom konferencije predstavljena je izlozba Za-
ton te Priru¢nik o konzerviranju podvodnih nalaza. Slijedece
konferencije IKUWA 5 i IKUWA 6 odrzati ¢e se u Cartageni u
Spanjolskoj i Perthu u Australiji. Vise informacija o tijeku kon-
ferencije moze se naci na razli¢itim internetskim portalima i
sluzbenoj arhiviranoj stranici www.icua.hr/ikuwa4

Predavanja o primjeni radijacijskih metoda
pri konzerviranju odrzana u MCPA Zadar

U organizaciji Instituta Ruder Boskovi¢, Hrvatskog restaurator-
skog zavoda i Medunarodnog centra za podvodnu arheologi-
ju u Zadru u ucionici MPCA Zadar odrzala su se 6.10.2011.g.
predavanja na temu “Radijacijske metode u zastiti kulturne
bastine”. Predavanja su se odrzavala u nastavku seminara u
Zagrebu (4.i5.10.2011.) u okviru projekta tehnicke suradnje
s Medunarodnom agencijom za atomsku energiju - IAEA pod
nazivom TC Project RER/8/015: “Primjena nuklearnih tehnika



za karakterizaciju i o¢uvanje predmeta kulturne bastine na
podrucju Europe”. Zasebna predavanja u Zadru organizira-
na su u sklopu odrzavanja Naprednog tecaja konzerviranja
i restauriranja podvodnih arheoloskih nalaza u organizaciji
Medunarodnog centra za podvodnu arheologiju u Zadru -
UNESCO-vog centra Il kategorije. Mario Braun iz Hrvatskog
restauratorskog zavoda i Dusan Razem s instituta “Ruder Bos-
kovic¢” govorili su o metodama konzerviranja koje koriste nu-
klearno zracenje. Quoc Khoi Tran, stru¢njak iz ARC-Nucléart,
Grenoble, Francuska, predstavio je bogate rezultate rada
J svojeg laboratorija na impregnacijskoj zastiti drvenih brod-
~ skih konstrukcija koje potjecu iz mokrog okruzenja. Preda-
’ vanja i rasprave su se odvijale na engleskom jeziku, a ulaz

" je bio slobodan.

Predavanja su odrZana u predavaonici centra / The lectures were
held at the Centre’s lecture hall (photo: L. Bekic)

Nuclear Techniques for the Characterisation and Preservation of |

Cultural Heritage Artefacts in the European Region”. The separate

lectures in Zadar were organised in the frame of the Advanced

Course on the Conservation and Restoration of Underwater Ar-

chaeological Finds organised by the International Centre for Un-

derwater Archaeology in Zadar, a UNESCO category Il centre. Mario

Braun of the Croatian Conservation Institute and Dusan Razem

of the Ruder Boskovi¢ Institute spoke of the methods of conser-

vation that make use of nuclear radiation. Quoc Khoi Tran, an ex-

pert from ARC-Nucléart in Grenoble, France presented the wealth f
of results from the work of the laboratory he leads pertaining to % = :%.‘ 3
the impregnation protection of wooden ship structures that orig- LRt
inate from wet environments. The lectures and discussions were

.
held in English and entry was open to all. : Aﬁr" A - %
il . ‘““l

Professor Tran observes with interest the work on metal finds at
the Centre / Profesor Tran je sa zanimanjem promotrio rad na
metalnim nalazima u centru (photo: L. Bekic)

Zamijenjen zastitni kavez na arheoloskom
nalazistu pred uvalom Koromasna na
otoku Zirju

Nakon $to je gotovo 14 godina stitio brojne anticke amfore kod
otoka Zirja, stari kavez zarastao je i ostetio se uslijed djelovanja
mora. Na rimskom brodolomu s teretom od oko stotinjak am-

e : fora 8. prosinca 2011. postavljen je novi kavez dimenzija 17 x
Veliki kavez na-mjesto postavljanja preveo se brodom u 9 metara. Ovaj kavez pripada u seriju tehnic¢ki usavrienijih ka-
jednom komadu / The large cage was transported by ship to the veza koji su gradeni s jacom konstrukcijm i od boljih materijala
installation site in onepiece (photo: L. Bekic) nego njihovi prethodnici. Stoga se njegov zivotni vijek na dnu

New protective cage at Koromasna Bay
archaeological site on the island of Zirje

After protecting the many Roman period amphorae in the waters of k
the island of Zirje for almost fourteen years the old cage has become 3
overgrown and damaged by the effects of the sea. A new cage of 17

by 9 metres was installed over the Roman period shipwreck and its

cargo of about one hundred amphorae on 8 December 2011. This

cage is from a series of technically improved cages built with a strong- ;

er structure and from better materials than previous models. Its life R AT A2 T TN TV T BT [ VALY £ T L2 e LT ]
span on the seabed is thus expected to be from twenty to thirty [Tl LR T COF T W TR T LYTA (2] Tl {30 W =X 1)
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years. This method of protecting underwater sites from looters
has shown itself very effective and this valuable site has thus been
saved for at least the coming thirty years. The campaign was or-
ganised and conducted by the Croatian Conservation Institute
in collaboration with Neptun Sub and the Adriatic Diving Service
(Jadranski ronilacki servis) while the installation of the cage was
covered by the International Centre for Underwater Archaeology
and numerous media houses.

UNESCO stages international scientific
colloquium and regional meeting
in Brussels

On the occasion of the 10th anniversary of the adoption of the
Convention on the Protection of the Underwater Cultural Heritage
UNESCO organised a symposium on factors that effect underwa-
ter cultural heritage. The final day of the gathering also included
a regional meeting of representatives of EU countries including
membership candidate countries at which there was a discus-
sion of the status of underwater heritage and the Convention.
The symposium and regional meeting were staged at the hall of
the Royal Library in Brussels from 13 to 15 December 2011. This
event drew a large number of experts from European, American
and Asian countries.

Skup se odrzao u dvorani Kraljevske knjiZnice / The gathering
was held at the hall of the Royal Library (photo: L. Bekic)

Close of a successful Advanced Course on
Conservation and Restoration

Zadar was the venue from 26 September to 24 December 2011
of an Advanced Course on Conservation and Restoration of Un-
derwater Archaeological Finds. The course was organised by the
International Centre for Underwater Archaeology with the sup-
port of the UNESCO office in Venice. Six people participated in
the advanced course from Southeast Europe and the Mediter-
ranean Ana Dimcevska (Macedonia), Petra Zdravkovi¢ (Monte-
negro), Maja Zivkovi¢ (Serbia), Marko Barisi¢ (Bosnia-Herzegovi-
na), Omayra Gorostidi Eibar (Spain), Antonija Vodanovi¢ (Croatia)
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mora predvida na 20 do 30 godina. Ovaj nacin zastite podvod-
nih nalazista od pljackasa pokazao se kao vrlo ucinkovit stoga je
i ovo vrijedno nalaziste tako spaseno bar za narednih tridesetak
godina. Akciju je organizirao i provodio Hrvatski restauratorski
zavod u suradnji s Neptun sub-om i Jadranskim ronilackim ser-
visom a samo postavljanje kaveza popratio je Medunarodni cen-
tar za podvodnu arheologiju u Zadru i brojni mediji.

I nakon sluzbenog dijela sudionici su obavljali mnoge konzultacije
/ The participants engaged in numerous consultative meetings

following the official part of the gathering (photo: L. Bekic)

Odrzan medunarodni znanstveni kolokvij i
regionalni sastanak u organizaciji
UNESCO-a u Brusselu

U organizaciji UNESCO-a je povodom 10-te godisnjice Kon-
vencije o zastiti podvodne kulturne bastine organiziran znan-
stveni skup o ¢cimbenicima koji utjecu na podvodnu kulturnu
bastinu. Uz ovaj skup posljednji dan se odrzao i regionalni sa-
stanak predstavnika zemalja EU ukljucujuci i zemlje kandidate
za ¢lanstvo na kojem se raspravljalo o stanju podvodne basti-
ne i Konvenciji. Znanstveni skup i Regionalni sastanak su odr-
zani u dvorani Kraljevske knjiznice u Brussel-u od 13. do 15.
prosinca 2011.g. Ovaj dogadaj privukao je mnostvo strucnja-
ka iz raznih zemalja Europe i Amerike i Azije.

Uspjesno zavrsio Napredni tecaj
konzerviranja i restauriranja

U razdoblju od 26.09.2011 do 24.12.2011. u Zadru je odrzan na-
predni tecaj za restauriranje i konzerviranje podvodnih arheolos-
kih nalaza. Tecaj je odrzan u organizaciji Medunarodnog centra
za podvodnu arheologiju uz potporu UNESCO-vog ureda u Vene-
ciji. Na naprednom tromjesec¢nom tecaju sudjelovalo je Sest su-
dionika iz podrucja jugoistocne Europe i Mediterana: Ana Dim-
¢evska (Makedonija), Petra Zdravkovi¢ (Crna Gora), Maja Zivkovi¢
(Srbija), Marko Barisi¢ (Bosna i Hercegovina), Omayra Gorostidi
Eibar (Spanjolska), Antonija Vodanovi¢ (Hrvatska), te dvije sudi-

onice iz Meksika i Namibije - Maria Teresa Ramirez Miranda i Fo-
usy Kambombo. Svi polaznici su prosli prakti¢ni dio tecaja koji je
u svakoj od specijaliziranih radionica za obradu metala, keramike
i organskog materijala trajao po ¢etiri tiedna. Uz stru¢no vodstvo
iskusnih restauratora Hrvatskog restauratorskog zavoda upozna-
ti su s razli¢itim metodama restauracije podvodnih nalaza, te



joined by two participants from Mexico and Namibia - Maria Te-
resa Ramirez Miranda and Fousy Kambombo. All of the partici-
pants completed the practical segment of the course that includ-
ed four-week segments in each of the specialised workshops for
the processing of metal, ceramics and organic material. Under
the expert guidance of the experienced restorers of the Croatian
Conservation Institute they learned the various methods of restor-
ing underwater finds - during the
course they learned themselves
how to conduct each of the
phases applied in conserva-
tion-restoration work and
their documentation. In
the frame of the theoret-
ical segment of the course
the participants attended
eleven lectures giv-

en by the

Fousy Kambombo polira restauriranu zdjelu / Fousy Kambombo
polishes a restored bowl (photo: M. Curkovic)

course organisers and eminent visiting professors. An English lan-
guage Conservation of Underwater Archaeological Finds Manu-
al was printed for the course that served the participants of the
course as core literature. After their three-month training all of the
participants successfully passed the exam on the practical and
theoretical segments of the course. The great interest for the Ad-
vanced Course on Conservation and Restoration of Underwater
Archaeological Finds, which has received 26 applications from
fifteen countries, will certainly be an incentive to continue stag-
ing this fascinating and beneficial course.

Cooperation, partnership and financing of
Regional Centres for Cultural Heritage in
Southeast Europe

The recent first meeting of regional centres for cultural
heritage in Southeast Europe, staged at the International

su tijekom tecaja i sami naucili i odradili sve faze koje se pri-
mjenjuju prilikom konzervatorsko-resturatorskih radova i nji-
hove dokumentacije. U sklopu teoretskog dijela polaznicima
je odrzano 11 predavanja od strane organizatora tecaja, kao
i uvazenih gostujucih profesora. Povodom odrzavanja teca-
ja tiskan je i “Priru¢nik za konzervaciju podvodnih arheolos-
kih nalaza” na engleskom jeziku koji je polaznicima tecaja slu-
zio kao osnovna literatura prilikom odrzavanja tecaja. Nakon
tromjesecne obuke svi polaznici su uspjesno polozili ispit iz

Omayra Gorostidi Eibar i Maria Teresa Ramirez Miranda
ocitavaju vrijednosti soli na titratoru / Omayra Gorostidi
Eibar and Maria Teresa Ramirez Miranda taking readings

of salt values from a titrator (photo: A. Jelic)

prakti¢nog i teoretskog dijela tecaja. Veliki interes za napred-
ni tecaj konzervacije i restauracije podvodnih arheoloskih na-
laza, na koji se prijavilo 26 zainteresiranih iz 15 razlicitih drza-
va, zasigurno e potadi nastavak odrzavanja ovog zanimljivog
i korisnog tecaja.

Suradnja, partnerstvo i financiranje
Regionalnih centara za kulturnu bastinu u
jugoistocnoj Europi

Zavrsen je prvi sastanak Regionalnih centara za kulturnu bastinu
u jugoisto¢noj Europi s temom suradnja, partnerstva, financira-
nje koji se odrzao u Medunarodnom centru za podvodnu arhe-
ologiju. Sastanak su pozdravnim govorom otvorili zamjenik Mi-
nistrice kulture RH prof. Berislav Sipus, voditelj odjela za kulturu
UNESCO-vog ureda u Veneciji Antony Krause i ravnatelj MCPA
dr. sc. Luka Beki¢. Na prvom dijelu sastanka su svoj dosadasnji
i bududi rad predstavili UNESCO-vi regionalni centri iz Albanije,
Bugarske, Crne Gore, Makedonije i Hrvatske. Njihova postignuca
dokaz su da su ovakvi centri jedni od temeljnih ishodista eduka-
cije i suradnje na prostoru jugoisto¢ne Europe. Ustanovljeno je
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Sudjelovalo je 24 ljudi iz vise od 7 zemalja te 5 medunarodnih
organizacija / Twenty-four people from over seven countries

and five international organisations participated (photo: M.
Pesic)
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Centre for Underwater Archaeology, focused on coopera-
tion, partnership and finance. The meeting was opened
by welcome addresses from Deputy Minister of Culture
Berislav Sipus, the head of the culture department at the
UNESCO office in Venice Antony Krause and ICUA direc-
tor Dr Luka Beki¢. The first segment of the meeting saw
the UNESCO regional centres in Albania, Bulgaria, Mon-
tenegro, Macedonia and Croatia present their work to
date. Their achievements are proof that these centres
are one of the core sources of education and coopera-
tion in Southeast Europe. It was established that their
development will continue to enjoy the support of com-
petent state institutions and of UNESCO, among other
ways via the Culture: A Bridge to Development Europe-
an programme. The second half of the meeting was ded-
icated to a presentation of financing methods that could
in the future contribute to the better development and
sustainability of the UNESCO centres. Representatives of
the World Bank, European Commission, the Regional Co-
operation Council and the European Fund for the Balkans
explained in detail the systems and methods of financ-
ing available though their institutions and spoke of the
structures and possibilities to apply for projects at their
addresses. Also contributing to the discussion were rep-
resentatives of institutions from other countries such as

Sastanak je protekao u radnoj atmosferi okruglog stola / The
meeting was conducted in a round table working atmosphere
(photo: M. Pesic)
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Venice Office

* and Culture in Europe

da ce se njihov razvoj i dalje podrzavati od strane nadleznih dr-
zavnih institucija, kao i UNESCO- a, medu ostalim i putem europ-
skog programa Culture: A bridge to Development. Drugi dio sa-
stanka bio je posvecen predstavljanju nacina financiranja koji bi
u buduc¢nosti mogli pridonijeti boljem razvoju i odrzivosti UNES-
CO-vih centara. Predstavnici Svjetske Banke, Europske komisije,
Vijeca za regionalnu suradnju i Europskog fonda za Balkan pobli-
7e su opisali sustave i nacine financiranja putem svojih ustanova,
te priblizili strukture i mogucnosti prijave projekata na njihove
adrese. Raspravi su pridonijeli i predstavnici institucija iz drugih
zemalja poput Turske i Italije. Savjeti i smjernice koje su dali za-
sigurno ¢e pomodi centrima da se i dalje razvijaju uz pomoc eu-
ropskih i medunarodnih fondova. Zajednicki je zaklju¢ak da su
ovakvi sastanci potrebni radi prosirivanja regionalne suradnje i
daljnjeg unapredenja brige o kulturnoj bastini.

= F=r: ]

: Regional Bureau for Science



The archaeological research of Suleiman’s bridge was presented
by campaign head Mladen Pesic¢ / Arheoloska istraZivanja
Sulejmanova mosta predstavio je njihov voditelj, Mladen Pesic¢
(photo: L. Bekic)

Turkey and Italy. The advice and guidelines they provid-
ed will certainly help the centres to continue developing
with the help of European and international funds. The
joint conclusion is that these kinds of meetings are nec-
essary to broaden regional cooperation and the further
development of care for cultural heritage.

Lecture on the research of Suleiman’s
bridge

A lecture was given on 24 April 2012 at ICUA Zadar on the re-
search of Suleiman’s bridge at Darda before representatives of
the Turkish culture and tourism ministry, the Turkish Interna-
tional Cooperation and Development Agency (TIKA), the Turk-
ish Embassy and Croatian experts. The research of this major
archaeological find has been led for several years now by Mlad-
en Pesic¢ of ICUA Zadar in collaboration with the Croatian Con-
servation Institute. A Turko-Croatian delegation inspected the
wooden segments of the bridge that are being conserved at
the Department for Conservation and Restoration of Underwa-
ter Finds in Zadar. As part of the event Anastazija Magas-Mesic,
head of the Conservation Department in Zadar, held a presen-
tation of the research and restoration of Maskovi¢ Han in Vrana.

First NAS Introduction and Part 1
Certificate in foreshore and underwater

archeology course completed in Zadar

After the successful completion of the instructor’s course this
spring ICUA archaeologists Mladen Pesi¢ and Luka Beki¢ have
earned the status of tutors in the NAS training system. The Nau-
tical Archaeology Society (NAS) of Portsmouth in Great Britain
is one of the best-known international organisations engaged
in marine archaeology in the world. The international NAS train-
ing programme has offered courses in nautical archaeology for

Odrzano predavanje o istraZivanju
Sulejmanovog mosta

U MCPA Zadar je 24.4.2012. pred predstavnicima turskog
Ministarstva kulture i turizma, Turske medunarodne agen-
cije za suradnju i razvoj (TIKA), turskog veleposlanstva te
hrvatskim stru¢njacima odrzano predavanje o istrazivanju
Sulejmanovog mosta u Dardi. Istrazivanje ovog znacajnog
arheoloskog nalaza ve¢ nekoliko godina vodi Mladen Pesic¢
iz MCPA Zadar, u suradniji s Hrvatskim restauratorskim zavo-
dom. Tursko-hrvatska delegacija pregledala je i drvene dije-
love mosta koji se nalaze na konzerviranju u Odjelu za kon-
zerviranje i restauriranje podvodnih nalaza u Zadru. Osim
toga, Anastazija Magas-Mesi¢, procelnica Konzervatorskog
odjela u Zadru, odrzala je i prezentaciju istrazivanja i obno-
ve Maskovi¢a hana u Vrani.
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Voditelj restauratorske radionice Mladen Mustacek pokazao
je gostima ostatke mosta koji su u obradi/ The head of the
restoration workshop Mladen Mustacek shows the guests the
remains of the bridge under processing (photo: L. Bekic)
Zavrsen prvi NAS Uvodni tecaj i tecaj
I. stupnja u Zadru
Nakon uspjesnog zavrsetka instruktorskog tecaja u pro-
ljece, arheolozi MCPA, Mladen Pesic¢ i Luka Beki¢ postali su
instruktori u NAS-ovu sustavu obuke. NAS, odnosno Nau-
tical Archaeology Society iz Portsmoutha u Velikoj Britaniji
jedna je od najpoznatijih medunarodnih organizacija koja
se bavi pomorskom arheologijom u svijetu. Medunarod-
SUBMERGED HERITAGE / POTOPLIENA BASTINA 2

ni NAS obu¢ni program pruza tecajeve u nautickoj arhe-
ologiji ve¢ vise od 25 godina, a od 2012.g. NAS-ov obucni
partner postao je i MCPA Zadar. Ve¢ od 15. do 17. listopa-
da 2012.g. MCPA Zadar je proveo svoj prvi te¢aj podvod-
ne arheologije prema programu Nautical Archaeological
Society i to NAS Uvod u priobalnu i podvodnu arheologi-
juitecaj NAS | stupanj priobalne i podvodne arheologije.
Tecajevi su se sastojali od teoretskih predavanja u ucionici
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NAS training partner. By 15 to 17 October of 2012 ICUA Zadar had [ ETli (0 X3 { LA I R 1y Lol g (+) Tl (o F Y : 1= 419

conducted its first underwater archaeology courses according

to the Nautical Archaeological Society programme, these being  IEVIE ANV (VRN o] 1'4ulel g1 g WeTeToleTe I s W1 (| E NI EIETd aTTed (o155
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course and the NAS Part 1certificate in foreshore and underwa- VISR IR0 o o Xalil iR el v E NN ENEX N M T (@101

ter archaeology course. The courses consisted of theory lectures  IREIIE) MV EIHERN VN I (IS CY M EIN UV EIERZ NGV EIN €))

at the ICUA lecture hall in Zadar and hands-on underwater les- EEEVETERNCIIN(ETET9H

sons at the Sveti Bartul archaeological site at Kozino near Zadar.

The courses were successfully completed by four participants [EE S (X EL T RL LX) 2 IR S A LT (T ATH Y27 T

N e YN L (TN S OB E I ER TR C (GO E)MEVS  The field segment of the course was conducted at beautiful Sveti

ya Mateeva (Bulgaria) and Maria Ktori (Cyprus). Bartul cove in KoZino (photo: L. Bekic)
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DEEP-SEA
SURVEY OFF
KONAVLE, CROATIA

Jeffrey Royal, Luka Beki¢
jroyal@rpmnautical.org, Ibekic@icua.hr

In July and August of 2012 the International Centre for Un-
derwater Archaeology and the RPM Nautical Foundation con-
ducted a two-week survey of the seabed off the Konavle coast.
This research campaign was conducted with funds from RPMN
and the Ministry of Culture of the Republic of Croatia. The co-
directors of the research campaign were Dr Luka Beki¢ and
Dr Jeffrey Royal, with an expert team consisting of Mladen

search sh:p Hetcule; m.Croat:anwgters7_'lstraz__:vacki brod Hercules u hrvqtsk:m vodama _{photo L Bekn:) e — —
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DUBINSKO PRETRAZI-
VANJE PODMORJA U/

KONAVLE, HRVATSKA

—
Jeffrey Royal, Luka Bekic

jroyal@rpmnautical.org, Ibekic@icua.hr

Medunarodni centar za podvodnu arheologiju i RPM Nautical
fundacija proveli su tijekom srpnja i kolovoza 2012.g. dvotjed-
no pretrazivanje podmorja uz obalu Konavala. Ova istrazivac-
ka akcija provedena je sredstvima RPMN-a i Ministarstva kul-
ture RH. Voditelji istrazivanja bili su dr. Luka Bekic i dr. Jeffrey
Royal, a u stru¢noj ekipi su bili Mladen Pesi¢, Domagoj Per-
ki¢ i George Robb. Uz njih su u projektu sudjelovali studen-
ti arheologije iz Caroline, te posada i tehnicko osoblje broda.

Istrazivacki brod (R/V) Hercules proveo je operaciju visesno-
pnim sonarom (multibeam sonar) tijekom srpnja. Cilj pro-
grama istrazivanja bio je provesti istrazivanje visesnopnim
sonarom uzduz hrvatske obale do granice od 100 metara
dubine u blizini Prevlake na jugu do rta Velikog Paca na sje-
veru. Buduc¢i da je ovo bila prva sezona, odredeno je jed-
nostavno podrucje za istrazivanje koje se moglo dovrsiti
tijekom dva tjedna.

2. Podrucje pregleda podmorja s nekim metama / The seabed
area surveyed with some of the targets
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Pesi¢, Domagoj Perki¢ and George Robb. Also participating

in the project were archaeology students from Carolina, and
the ship’s crew and technical personnel.

Multibeam operations were undertaken during July by the R/V
Hercules. The survey program aims to conduct multibeam sur-
vey along the coast of Croatia out to the 100-m depth contour
from near Prevlaka in the south to Rt Veliki Pac in the north.
As this was the inaugural season, the area designated for sur-
vey was kept manageable and easily completed in the two-
week time frame.

The principal methods for this program of work were remote
sensing with a multibeam echosounder and verification of
anomalies with a Remote Operated Vehicle (ROV). Both survey
and verification was carried out with RPMNF’s research vessel
Hercules, which is equipped with a hull-mounted multibeam
echosounder sonar system' and can deploy its ROV. The R/V
Hercules runs overlapping survey lanes along the contours of
the seafloor to reach 200% coverage of the bottom. Data from
the multibeam operations was processed during, and directly
after, the collection phase to produce three-dimensional mod-
els of the seafloor, which was then analyzed for anomalies.?
Anomalies were examined for association with either geolog-
ic formations or deposits consistent with shipwreck sites, the
latter were plotted for verification. Once plotted in navigation
and spatial recording software, the R/V Hercules was navigated
and positioned over anomaly positions and the ROV equipped

3. Pripreme za spustanje ROV-a / Preparations for a ROV descent
(photo: D. Perkic)

Glavne su metode ovog programa rada bile daljinski pregled
visesnopnim sonarom i provjera anomalija daljinski uprav-
ljanom robot ronilicom (ROV - Remotely Operated Vehicle).
Istrazivanje i provjere obavljeni su RPMNF-ovim istrazivackim
brodom Hercules, koji je opremljenim visesnopnim sonarom
postavljenim na trup! i moze otpustati svoj ROV. Brod Her-
cules prolazi podrucja dvostrukim putanjama kako bi se pre-
gledana podru¢ja na morskom dnu preklopila i tako postigla

4. George Robb upravlja rukama robota / George Robb controls
the robot hands (foto: L. Bekic + ROV kamera)

with a transponder was deployed.3 It was then possible to track = |

both the R/V Hercules and the ROV within the three-dimension-
al seafloor models and obtain precise locations for sites and ran-
dom finds. During verification operations, the locating of each
anomaly, as well as stray material near anomalies and sites, was
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facilitated by a sonar affixed to the ROV. Once cultural mate-
rial was located and positions recorded, a visual investigation
ensued through the use of still and video cameras. Whenev-
er deemed necessary, representative material was collected
from the surface of the site in order to ascertain provenience.

Sites discovered during the
survey of the seabed

A sonar (multibeam) survey established 17 potential positions
(targets), for verification. During the last week of the campaign
a ROV was deployed to survey 12 of these sites, including one
site at around 30 meters depth, that was also checked by di-
vers. Out of these 12 sites, several are of interest both from the
archaeological and historical aspect.

CR12-AA - Konavoske stijene

This disorganized site lying approximately 1.3 km offshore is a
mound comprised of mud-sand, and from its surface appearance
has been disturbed. Overall, the disturbance pattern appears

5. Domagoj Perkic sondira potencijalno nalaziste / Domagoj
Perkic sounds a potential site (photo: L. Bekic)

200-postotna pokrivenost dna. Podaci dobiveni istrazivanjem
visesnopnim sonarom obradivani su tijekom i neposredno po-
slije faze prikupljanja kako bi se izradili trodimenzionalni mo-
deli podmorja koji su se zatim analizirali s obzirom na anoma-
lije.2 Anomalije su se testirale kako bi se odredilo odnose li se
na geoloske formacije ili ostatke potonulih brodova, koji se
potom oznacavaju za provjeru. Nakon oznacavanja u softve-
ru za navigaciju i prostorno snimanje, Hercules bi doplovio do
mjesta anomalije i spustio ROV opremljen transponderom.3
To je omogucilo pracenje broda Hercules i ROV-a unutar tro-
dimenzionalnih modela podmorja kako bi se ustanovile pre-
cizne lokacije nalazista i slucajnih pronalazaka. Tijekom ope-
racije provjeravanja, lociranje svih anomalija, kao i rasutog
materijala u blizini anomalija i nalaziSta, obavljeno je sonarom
pricvrs¢enim na ROV. Poslije lociranja kulturnog materijala i
biljezenja pozicija obavljen je vizualni pregled fotoaparatom
i videokamerom. Kad je bilo potrebno, s povrsiine nalazista
prikupio se uzorak materijala kako bi se utvrdilo podrijetlo.

| Model tip EM3002D proizvodaca Kongsberg Maritime; emitira vise od 500 zasebnih sonarnih snopova maksimalnom brzinom od 40 puta u
sekundi. Navedeni se snopovi emitiraju na dvije frekvencije, s odasiljia¢ima u dvije glave, od 297 i 303 MHz. Sustav ima razlucivost dubine od 1 cm.
/ Model type EM3002D from Kongsberg Maritime division; emits in excess of 500 individual sonar beams at a maximum rate of 40 times per second; these
beams are emitted on the two frequencies, differentiated by head, of 297 and 303 MHz. The system has a depth resolution rating of 1 cm.

2 Podaci dobiveni visesnopnim sonarom prikupljeni su Kongsbergovim softverom SIS, obradeni CARIS HIPS/SIPS-om i modelirani softverom IVS
Fledermaus za analizu anomalija. Istrazivaci angazirani od strane Highland Geo Solutions Inc. iz Frederictona, NB, Kanada, obavili su prikupljanje i
obradu svih podataka. / Multibeam data was acquired through Kongsberg’s SIS software, processed in CARIS HIPS/SIPS, and modeled in VS Fledermaus
software for anomaly analysis. All acquisition and processing of data was performed by surveyors contracted from Highland Geo Solutions Inc. of
Fredericton, NB, Canada.

3 IVS je ljubazno ustupio modul prototipa softvera za prac¢enje svih brodova unutar 3D modela podmorja u Fledermausu. / [VS kindly provided a
prototype software module that allowed the tracking of all vessels within the 3-D models of the seafloor in Fledermaus
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Tabla 1 - Crtezi nalaza s Konavoskih stijena / Table 1 - Drawings
of the finds at Konavoske stijene (author: L. Bekic)

to be caused from fishing dragnets. Most of the artifacts are
ceramics, many are broken and scattered around the site. Mate-
rial on the surface of the Konavoske stijene wreck has the shape
forms of plates, bowls, and cups. One area has an approximately
1 x 1 meter concentration of what appears to be tableware. Sev-
eral examples were collected from this concentration: a bottom
of a bowl (T.1-2), a concretion that was partially buried (figure ),
and a portion of an amphora that had a small portion break off
during recovery (T.1-4), a portion of an amphora full of mud (T.1-
1), and a smaller bowl that had a portion of the rim break away
during recovery (T.1-3). There were also indications that more pot-
tery were buried in the mound.

The globular forms from this shipwreck are made of what appears
to be the same, red not fully refined clay, and we can postulate that
they were produced by a workshop for sale, i.e. part of the ship’s
cargo. We have not yet found any direct analogies for these pot-
tery types, however they are, by all accounts, most closely relat-
ed to Byzantine type ware. The bottom of the largest vessel (T.1-
4)is very similar to the well-known LRA 13 type amphora, i.e. the
Yassiada type | which are dated by the eponymous shipwreck to
the first half of the 7th century.

Two other globular vessels with small handles alongside the rim
(T.1-1,3) are similar to cooking pots that can be dated from the
5th to 8th centuries. These are, for example, a pot from Tarra-
gona from the late 5th century (Macias Sole 1998, fig. 2), pots
from the 7th century from the well-known Crypta Balbi site
(Ricci 1998, fig. 3,4), pots of the 71/72 forms from the 7th to 8th
century found at Crecchio (Staffa 1998, fig. 20) and a 7th to 8th
century pot from Otranto (Arthur, Patterson 1998, fig. 9-4). The
forms of this ware are also reminiscent of the finds from the
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Nalazista otkrivena prilikom pregleda
podmorja

Pregledom visesnopnim sonarom, odredeno je 17 potencijal-
nih pozicija - meta, koje je valjalo provjeriti. Tijekom zadnjeg
tjedna ROV-om ih je pregledano sveukupno 12, a jedna po-
zicija na tridesetak metara dubine i uz pomo¢ ronilaca. Od
ovih 12 pozicija nekoliko je arheoloski i povijesno zanimljivih.

CR12-AA - Konavoske stijene

Ovo neorganizirano nalaziste oko 1,3 km od obale je nakupina
mulja i pijeska i ¢ini se naruseno

prema izgledu njegove povrsi- &%

ne. Uopce, obrazac narusavanja h

Cini se da je uzrokovan ribarskim mre-

Zama potegacama. Vecina je predmeta ke-

ramicka, a mnogi su razbijeni i razbacani oko

nalazista. U materijalu na povrsini olupine Konavoske stijene
prepoznaju se oblici tanjura, posuda i $alica. Jedno podrucje
ima koncentraciju od 1x1 m necega $to se ¢ini kao posu-

de. Nekoliko je primjeraka prikupljeno iz navedene kon- &
centracije: dno posude (T.1-2), neprepo- |

znatljiv zahrdali Zeljezni predmet koji A

je bio djelomice zakopan (slika ) dio "

amfore koji je zadobio manje oste- |

¢enje pri vadenju (T.1-4), dio amfore \ i

pune mulja (T.1-1) te manja posuda

Ciji se dio ruba slomio prilikom vadenja

(T.1-3). Postoje naznake da je u nakupini za-

kopano jos keramike.

Globularni oblici s ovog brodolo- € T
ma izradeni su iz naizgled iste, cr-

vene nepotpuno procis¢ene gline,

pa mozemo pretpostaviti kako su pro-

izvod neke radionice namijenjeni proda-

ji, odnosno dio tereta broda. Izravne uspo-
redbe za ove keramicke tipove zasada nismo
pronasli, medutim, prema svemu sudeci
najsrodniji su bizantskim tipovima po- |
suda. Dno najvece posude, amfore (T.1- :
4) vrlo nalikuje poznatom tipu LRA 13 am- 4§
fore odnosno Yassiada tip | koji se prema 1!
istoimenom brodolomu datira u prvu po- ( '.

A
-
lovinu 7.st. %

Druge dvije globularne posude s malim ruc¢-

kicama uz obod (T.1-1,3), nalikuju oblicima lo-

naca za kuhanje koji se mogu datirati od 5. do 8.st.

To su na primjer lonac iz Tarragone s kraja 5.st. (Macias Sole
1998, sl. 2), lonci 7.st. iz poznatog nalazista Crypta Balbi (Ricci
1998, sl. 3,4), zatim lonaca for-

me 71/72 iz 7/8.st. pronadenih

u Crecchiu (Staffa 1998, sl. 20)

te lonac 7/8.st. iz Otranta (Ar-

thur, Patterson 1998, sl. 9-4). Ta-

koder, oblici ovog posuda podsje-

¢aju i na nalaze s ve¢ spomenutog

brodoloma Yassiada. Sudeci prema tome,

ovaj brodolom moze se datirati u razdoblje od kraja 5. do 8.st.,

7. Prikupljeni nalazi s nalazista CR12-AA Konavoske stijene / Collected
artifacts from Site CR12-AA Konavoske stijene (photo: L. Bekic)
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8. Rendgenske snimke i moguc izgled Zeljeznog predmeta u skici
/ X-ray images and possible appearance of iron object
(author: L. Bekic)

previously cited Yassiada shipwreck. Based on this the shipwreck
can be dated to the period from the end of the 5th to the 8th cen-
tury, but it should be noted that similar globular amphorae and
pots remained in use, at least during the 9th century if not later.

The purpose of the massive corroded iron object found among
the rubble on the shipwreck s still unclear. According to X-ray im-
ages, the elongated flat iron bar is gently curved on one side and
at least two iron pegs of rectangular cross-section are noticeable
in the concretion. At the moment it seems the object could have
served as a sort of reinforcement.

CR12-AB - Rt Lokvica

A mound of mud-sand lying approximately 1.6 km offshore is ori-
ented on a distinctly SE-NW axis; material extends from one end
of the site to the other. At the SE end of the site there are at least
three large iron anchors that lie in opposite directions next to
one another. The pattern has the appearance of anchors stowed
on deck. Each of the anchors has rings at the top of their shafts.
One of the visible anchor shafts has is square in section and the
arms form a slight V' Another anchor has a more lunette over-
all shape to the arms along with a small peak at the crown; the
flukes are clearly triangular. It is possible that wood remains are
located beneath the anchors.

On the NW end of the site formation another two anchors are
partially buried in the mound. One anchor has a ring at the top
of its shaft and an apparently square shaft in section. The second
anchor lies approximately 2 m from the first and has discernible
triangular flukes. At the center of the site is a possible cast-iron
verso (falconetti) that is highly concreted based on what appear

ali valja napomenuti kako se slicne globularne amfore i lon-
ci koriste i nadalje, barem jos i tijekom 9.st. ako ne i kasnije.
Zasada nije jasna namjena masivnog korodiranog Zeljeznog
predmeta, koji je pronaden medu krsem brodoloma. Prema
rendgenskim slikama, izduzena plosnata Zeljezna pologa je
blago povijena na jednoj strani i vidljiva su barem dva zelje-
zna klina kvadratnog presjeka u sraslini. Zasada je moguce da
je predmet sluzio kao neko ojacanje.

CR12-AB - Rt Lokvica

Nakupina mulja i pijeska oko 1,6 km od obale jasno je orijenti-
rana na os JI-SZ. Materijal se prostire od jednog do drugog kraja
nalazista. Na Sl dijelu nalazista najmanje su tri velika Zeljezna si-
dra koja u suprotnim smjerovima leze blizu jedno drugoga. Po-
lozaj ukazuje na sidra drzana na palubi. Sva sidra imaju prstene
na vrhu. Struk jednog od vidljivih sidra djelomice je kvadratnog
oblika, a krakovi pomalo tvore slovo ‘V’. Drugo sidro je vise u
obliku lunete do krakova, s malim Siljkom na kruni, a lopate su
jasno trokutaste. Moguce je da se ispod sidara nalaze ostaci drva.

9. Sidra sa olupine broda kod Rta Lokvica / Anchors from the
cape Lokvica wreck (ROV camera)
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10. Jeffrey Royal proucava nalaze / Jeffrey Royal studies the finds
(photo: D. Perkic)

to be regularly-spaced reinforcement hoops. Additionally, there
are four large (0.5-1.0 m) stones in this central area; these stones
appear smooth and are aligned in two parallel rows.

Considering the material observed on the surface of the site, some
preliminary hypotheses are possible for the provenience of the
wrecksite. The presence of the small wrought-iron swivel guns
places the wreck likely in the 16th century or later. By the late-
15th century merchantmen in the Mediterranean were arming
their vessels with wrought-iron swivel guns; this trend continued
to become a common practice in the 16th century in light of the
increased dangers of operating on a competitive and hostile sea
(Royal, McManamon 2009, 110,111). For example, the early 16th-
century Cattewater wreck was an armed merchantman that car-
ried three wrought-iron swivel guns mounted in wooden stocks;
the most complete example was 1.25 m long and had an out-
side diameter at the muzzle of ca. 7 cm (Redknap 1984, 39, 1997
49-63). These are dimensions similar to the gun on the Rt Lokvi-
cawrecksite. Likewise, there is some information provided by the
anchors. During the 14th and 15th centuries English anchors de-
veloped from curved to straight arms that initially had an angle
of approximately 40° to the shaft, and by 1600 the arms had wid-
ened to ¢.60° (Curryer 1999, 41). Unlike the palm-shaped flukes
characteristic of English anchors, most known Iberian anchors had
triangular-shaped flukes (Smith 1993, 122). Typically, Venetian an-
chors also had triangular-shaped flukes. Anchor arms forming a
more slightly bent form are typical of Spanish anchors, such as the
two possibly-Spanish anchors found on the wreck of La Trinidad
Valencera (1588) that have triangular flukes (Martin 1979, 31, 32;
Curryer 1999, 38-40). Taken as a whole, this vessel probably oper-
ated in the 16th century. At this time the Republic of Ragusa (Du-
brovnik) was a vibrant maritime trading center, which conducted
trade throughout the Mediterranean and flourished particularly
in the 16th century. Hence, a cultural association for the Rt Lokvi-
ca wreck of Venetian (or another Italian maritime city) or possibly
Spanish is possible.
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Na SZ strani nalazista druga su dva sidra djelomice zakopana u
nakupini. Jedno sidro ima prsten na vrhu struka i ocit pravokut-
ni presjek struka. Drugo je sidro oko 2 m od prvog i ima jasno
vidljive trokutaste lopate. U sredistu nalazista vjerojatno se nala-
zi top od kovanog zeljeza verso (falconetti) gotovo srasten s ne-
¢ime $to se Cini poput obruca za ojacanje postavljenim u pravil-
nim razmacima. Nadalje, tu su 4 velika kamena velicine 0,5 do 1
m u tom sredisnjem dijelu, koji se ¢ine glatkima i koji su poreda-
ni u dva paralelna reda.

Razmatrajuci materijal promatran na povrsini nalazista, moguce
su neke preliminarne hipoteze o podrijetlu olupine. Prisutnost ma-
log obrtnog oruzja od kovanog zZeljeza smjesta olupinu u 16. sto-
ljece ili kasnije. Od kraja 15. stoljeca trgovci na Mediteranu opre-
mali su svoje brodove obrtnim oruzjem od kovanog Zeljeza. Taj
se trend nastavio i postao uobicajena praksa u 16. stoljecu u svje-
tlu rastuce opasnosti poslovanja na kompetitivnom i neprijatelj-
skom moru (Royal, McManamon 2009, 110, 111). Primjerice, olu-
pina Cattewater iz ranog 16. stoljeca bio je naoruzani trgovacki
brod s tri topa od kovanog Zeljeza postavljena na drvenim posto-
ljima. Najcjelovitiji je primjer dio dugacak 1,25 m i imao je vanjski
promijer cijevi oko 7 cm (Redknap 1984, 39; 1997. 49-63). Navede-
ne su dimenzije slicne dimenzijama topa olupine kod rta Lokvice.
Takoder, i sidra nude neke informacije. Tijekom 14.i 15. st. engleska
su se sidra razvijala od zaobljenih do ravnih krakova koji su u po-
Cetku imali kut od oko 40° u odnosu na struk, a do 1600.g. krako-
vi su se prosirili na oko 60° (Curryer 1999, 41). Za razliku od lopata
u obliku dlana karakteristi¢nih za engleska sidra, najpoznatija su
iberska sidra imala lopate u obliku trokuta (Smith 1993, 122). | ve-
necijanska su sidra obi¢no imala lopate u obliku trokuta. Krakovi
sidra manje savinutog oblika tipi¢ni su za Spanjolska sidra, poput
onih mogucih Spanjolskih sidara nadenih na olupini La Trinidad
Valencera (1588.9.) s trokutastim lopatama (Martin 1979, 31, 32;
Curryer 1999, 38-40). Gledajuci u cjelini, ovaj je brod vjerojatno
plovio u 16. stoljecu. U to je doba Dubrovacka Republika bila zivo
srediSte pomorske trgovine koje je trgovalo na cijelom Sredoze-
mlju i posebno procvjetalo u 16. st. Stoga je moguca kulturna po-
vezanost olupine kod rta Lokvice s Venecijom, nekim drugim tali-
janskim pomorskim gradom ili ¢ak Spanjolskom.




CR12-ACand CR12-AD - Landing craft

These two sites are considered part of a single event due to
their both being formed by the deposition of specific and
identical landing craft. A distance of 400 m separated the
two sites. The landing craft are rectangular in shape due to
their flat-bottom construction, vertical sides and stern, and
vertical door at their bow. Both had tracked wheels and a
small bridge at their stern. Each was intact and did not ex-
hibit any significant damage; however, there were no vehi-
cles in their bays. Some debris was found around each land-
ing craft, along with some material between them that could
be associated with the vehicles they carried or other mate-
rial from the operation. CR12-AC also had a larger amount
of debris about 40 m to the E; this debris was linear I-beam
structures lying side-by-side and smaller metal objects scat-
tered around it.

12. Desantni brod na morskom dnu / Landing craft on the sea
bottom (ROV camera)

=3 =

13. Americki desantni brod LCM-Mk2 sli¢can onima pronadenima
na morskom dnu (izvor: http://www.ibiblio.org/hyperwar/USN/
ships/ships-lcm2.html) / US Landing craft LCM-Mk2 similar to the
ones discovered on sea bottom (source: http://www.ibiblio.org/
hyperwar/USN/ships/ships-lcm2.html)

CR12-AE - Fishing vessel

This pile of modern debris lies approximately 1.1 km off-
shore. Most of what is noted on the surface is metal debris
and fishing gear: nets, cables, and possibly a winch. How-
ever, there was also an anchor noted on the site. It had a
lunette shape with flukes that appear triangular. It appears
from initial inspection that this is the remains of a modern
fishing vessel.

14. Pogled visesnopnim sonarom na olupinu podmornice juzno od
Molunta / Multibeam view of Submarine wreck south of Molunat

11. Kontrolna soba Herculesa, Robert Woods proucava nalaz
desantnog broda na zaslonu / The control room on the Hercules:
Robert Woods studies the find of a landing craft on screen (photo:
L. Bekic)

CR12-ACi CR12-AD - Desantni brodovi

Navedena se dva nalaziSta smatraju dijelom jednog dogadaja s
obzirom na to da su oba nastala potapanjem specifi¢nih i iden-
ticnih desantnih brodova. Udaljenost od 400 m razdvaja dva na-
lazista. Desantni su brodovi pravokutnog oblika zbog konstruk-
cije ravnog dna, okomitih stranica i krme te okomitih vrata na
pramcu. Oba broda imaju gusjenicarske kotace i mali most na
krmi. Oba su nedirnuta i nema znatnijih ostec¢enja. Medutim,
u njima nije bilo vozila. Nesto je ostataka pronadeno oko sva-
kog desantnog broda, kao i nesto materijala izmedu njih koji se
moze povezati s vozilima koje su nosili i ostalim materijalom iz
operacije. Oko 40 m isto¢no od CR12-AC takoder je pronadena
veca kolic¢ina ostataka ravnih greda polozenih jedna uz drugu i
manjih metalnih predmeta rasutih oko njih.

CR12-AE - Ribarica

Ova nakupina modernih ostataka nalazi se oko 1,1 km od
obale. Vec¢ina onoga $to se vidi na povrsini metalni su ostaci
i ribarska oprema - mreze, uzad i mozda cekrk. Medutim, na
nalazistu je takoder pronadeno i jedno sidro oblika lunete s
lopatama koje se ¢ine trokutastima. Nakon prvog pregleda
¢ini se da je rije¢ o modernom ribarskom brodu.

CR12-AF - Podmornica

Ovo je otprije poznata olupina podmornice. Na temelju po-
dataka dobivenih visesnopnim sonarom, njezine su dimenzije
54,7 x 8,8 m, a podmornica se uzdize 5,2 m iznad morskog dna.
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CR12-AF - Submarine

This is a known submarine wreck. Based on the multibeam
data, its dimensions are 54.7 x 8.8 m, and it extends 5.2 m
above the seafloor.

CR12-AG - Giuseppe Garibaldi

Although not in the survey area, this modern wrecksite of the
Garibaldi was surveyed in order to calibrate the multibeam sys-
tem. According to the multibeam data the main section of the
Garibaldiis 87.0 x 18.3 m, and extends 14.8 m above the seafloor,
lying inverted. Another section 47 m to the WSW measures 20 x
13 m; it is not clear, but seems that this is part of the Garibaldi.
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15. Giuseppe Garibaldi u plovidbi tijekom ISvletskog rata (:zvor

www.divestar.eu) / Giuseppe Garibaldi sailing during WWI
(source: www.divestar.eu)

16. Strelice oznacuju anomalije koje predstavljaju otpale dijelove
broda / Arrows are marking anomalies which represent ship parts

The armoured cruiser Giuseppe Garibaldi was built in 1901
at the Italian shipyard in Genoa. She had a length of 111.6
and a breadth of 18.2 metres. The Garibaldi sailed into the
waters of Konavle on 18 August 1915 with a mission to
shell the railway near Cavtat. She sank upon being hit by
a torpedo launched by the Austro-Hungarian Navy sub-
marine U-4. Garibaldi had a crew of 578 at the time, fifty-
three of who perished when she sunk (Frka, Mesi¢, 2012,

368-375). The first dives to this ship were made in 2009 by
technical divers.

We can conclude that off the coast of Konavle we have
discovered several interesting sites, and some of them are
worth further investigation, despite the fact that they are
at great depths. We hope that this project will continue in
the years ahead, and it is planned to gradually expand the
search area to the north.
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CR12-AG - Giuseppe Garibaldi

lako nije obuhvaceno podrucjem istrazivanja, ova moderna
olupina Garibaldija pregledana je u svrhu kalibriranja visesno-
pnog sustava. Na temelju podataka dobivenih visesnopnim
sonarom, glavni je dio Garibaldija veli¢ine 87,0 x 18,3 m, uzdi-
ze se 14,8 m iznad morskog dna i lezi u okrenutom polozaju.
Na udaljenosti od 47 m prema ZJZ jos je jedan dio dimenzija
20 x 13 m; nije posve jasno, ali ¢ini se da je i to dio Garibaldija.

Oklopna krstarica Giuseppe Garibaldi izgradena je 1901.g. u
talijanskom brodogradilistu u Genovi. Bila je duga 111,6 a Si-
roka 18,2 metara. Garibaldi je pred obale Konavala doplovio
u cilju napada na zeljezni¢ku prugu kod Cavtata 18. kolovoza
1915.g. Potonuo je uslijed torpeda ispaljenih sa austrougarske
podmornice U-4. U trenutku potapanja, na brodu je bilo 578
¢lanova posade, od kojih su 53 poginula (Frka, Mesic¢, 2012,
368-375). Na ovaj brod su prvi zaronili tehnicki ronioci 2009.g.

Na kraju mozemo zakljuciti kako se ispred obale Konavala
pronaslo vise zanimljivih nalazista, a poneka od njih bi vri-
jedilo dalje istrazivati, usprkos ¢injenici da se nalaze na veli-
kim dubinama. Nadamo se kako ¢e se ovaj projekt nastaviti
i u godinama koje slijede, i planirano je podrucje pretraziva-
nja postupno Siriti prema sjeveru.
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1. Nadgrade potonulog parobroda Baron Gautsch kod Rovinja /
Superstructure of sunken steamship Baron Gautsch near Rovinj
(photo: N. Starcic)

ONCE AGAIN ON THE
COASTAL SURVEYS

OF ISTRIA

I —
Luka Beki¢
Ibekic@icua.hr

Constant underwater investigations are the only way of identify-
ing new archaeological sites and of monitoring already known
sites. The International Centre for Underwater Archaeology in
Zadar (ICUA) and the Croatian Conservation Institute (HRZ) have
conducted around one hundred dives in recent years. The result
is the identification of some twenty new sites off Istrian penin-
sula’s coastline, of which at least five are ancient shipwreck sites
and two are sites of the modern era, unknown until now (Beki¢
2011,2012).

Despite the fact that these sites have been plundered, archaeo-
logical science can still draw precious data from them. After the
discovery, general dating and evaluation of the state of preserva-
tion, some of these sites can and should be the subject of system-
atic archaeological investigations. It will therefore be possible to
preserve this part of our underwater cultural heritage and at the
same time advances in the scientific branch of archaeology will

| Rezultati rekognosciranja podmorja Istre objavljivani su u vise navrata, a
najopseznija objava je izasla u zborniku Histria Antiqua 21. / Istrian coastline
survey results were published on several occasions, most comprehensive in
Histria Antiqua 21.

JOS JEDNOM O RE-
KOGNOSCIRANJIMA
ISTARSKOG PR/OBAUA;

Luka Beki¢
Ibekic@icua.hr

Kontinuirani pregledi podmorja jedini su nacin da se usta-
nove nova arheoloska nalazista ali i da se prati stanje na ve¢
poznatima. Medunarodni centar za podvodnu arheologi-
ju u Zadru (MCPA) i Hrvatski restauratorski zavod (HRZ) su
kroz stotinjak urona tijekom ovih nekoliko godina u prioba-
lju istarskog poluotoka ustanovili ¢ak dvadesetak novih na-
lazista od kojih najmanje pet antickih i dva novovjekovna
brodoloma za koje se dosada nije znalo (Beki¢ 2011, 2012).

Usprkos ¢injenici kako su ostaci ovih brodoloma opljacka-
ni, arheoloska znanost iz njih ipak moze izvuci vrlo drago-
cjene podatke. Nakon otkrivanja i okvirnog datiranja te pro-
cjene ocuvanosti, moguce je, pa i pozeljno, na odredenim
lokacijama provesti sustavna arheoloska istrazivanja. Osim
napretka u arheoloskoj znanstvenoj grani, potice se i zasti-
ta podvodnog kulturnog blaga. To vrijedi i za brodolome iz
novije povijesti, koji datiraju iz razdoblja Svjetskih ratova, a
koji su u sustavu zastic¢enih zona sa kontroliranim posjetima
turista. Takve lokacije takoder se obilazi i prati njihovo sta-
nje. Upravo iz tog razloga, ova rekognosciranja obavljana su
prema redovnim godisnjim programima zastite kulturne ba-
stine Ministarstva kulture RH.
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2. Bekic i Pesic tijekom pregleda uvale Lone kod Rovinja / Beki¢
and Pesic¢ during examination of Bay Lone near Rovinj
(photo: M. Srecec)

be made. Same goes for shipwrecks from most recent history,
dating back to the World Wars, and which are in protected zones
with controlled tourists visits. These locations are also being vis-
ited and their condition monitored. For these reasons, the men-
tioned underwater investigations have been conducted accord-
ing to the regular annual programmes of the Ministry of Culture

4. Mjerenje kamenog zida na Muéjim sikama kod Rovinja /
Measuring stone walls at Mucje sike near Rovinj (photo: L. Bekic)
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3. Primjeri amfora pronadenih prilikom rekognosciranja Istre /
Examples of amphorae found during surveys in Istra (photo: L.
Bekic), 1. Mucje sike, 2. Polari, 3. Piruzi, 4.-5. Gustinja, 6. Kuje,
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a osnovu rezultata i izvjesca koja arheolozi predaju, konzerva-
tori Ministarstva kulture mogu zapoceti proces zastite nalazi-
sta upisom u sluzbeni Registar kulturnih dobara RH. Uz to, sva
ova saznanja posluziti ¢e da se upotpuni i ispravi novoizradena
digitalna baza podataka podvodne kulturne bastine, MACHU.
HR, koja se vodi pri Medunarodnom centru za podvodnu ar-
heologiju u Zadru.

Kao posebno vrijedna nalazista otkrivena ili potvrdena prilikom
ovih rekognosciranja su ranoanticki brodolomi kod rta Uljeva A
i hridi Seka te kasnoanticki brodolomi kod rta Uljeva B i otoka
Sv.lvana. Vrlo su znacajni i novodokumentirani ostaci arhitek-
tonskih sklopova u uvali Kolone i na Vilas Rubinu. Obje lokacije
mogu se opisati kao sklop pomorskih i gospodarskih objeka-
ta koji su sluzili dosada nepoznatim obalnim vilama rustikama.
Neobican je veliki suhozid na Mugjim sikama ¢ije je datacija za-
sada ipak nejasna, poput pristanista u uvali Vinjole. Oba objek-
ta zasigurno su postojala u anti¢ko doba, ali je moguce da su i
stariji. Sve ovo su znacajni arheolosko - povijesni tragovi koje
Ce trebati Stititi od potencijalne devastacije a za nadati se je
kako ce se ovakvi pregledi podmorja nastaviti i u buduénosti.




5. Skica najbitnijih potopljenih gradevina na Muéjim sikama /
Sketch of the most important submerged constructions on the
Mucdje sike (Google Earth, M. Pesic)

of the Republic of Croatia for the protection of cultural heritage.

Based on the results and reports submitted by archaeologists,
the conservators of the Ministry of Culture can start the process
of the protection of the sites by entering the sites in the Regis-
ter of Cultural Goods of the Republic of Croatia. Moreover, all the
new insights will be used to complete and correct the recently
made digital database of the underwater cultural heritage, MA-
CHU.HR, maintained by the International Centre for Underwater
Archaeology in Zadar.

Among the particularly valuable sites discovered or identified dur-
ing the underwater investigations is an Early Antique shipwreck
site at Uljeva A Cape and Seka Rock, and also Late Antique ship-
wreck sites at Uljeva B Cape and off the island of Sv. Ivan. Of par-
ticular importance are newly documented remains of architec-

tural complexes in the Bay of Kolone and at Vilas Rubin. Both of

these locations can be described as complexes of maritime build-
ings and production and storage facilities that were used by yet
unknown coastal villae rusticae. A dry stone wall of large dimen-
sions located at Mugje Sike is a curious find. Its dating is uncertain
for now, as is the dating of the dock in the Bay of Vinjole. Both of
these structures were certainly present in Antiquity, but it is pos-
sible that they are even older. These are all significant archaeo-
logical and historic traces that will have to be protected from po-
tential devastation. Hopefully, underwater investigations will
continue in the future.

6. Snimanje zidova na Mucjim sikama kod Rovinja totalnom
stanicom s obale / Recording the walls of Mudje sike near Rovinj
with total station from a shore (photo: L. Bekic)
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THE MAZOTOS H EPEYNA TOY NAY-
SHIPWRECK PROJECT EARIOAGIOAGI{VAOR

IN CYPRUS TOY 2THN KYTIPO .
—  ©

Anna Demetriou Avva Anuntpiou
annadem0206@hotmail.com annadem0206@hotmail.com

Cyprus, an island with a strategic geographical location, de- EEERN0{eYelel s (eTINCTo1 (o)< (o W ot N onvoTo ada\ AL A RN Lo (OIU e Lol oM
veloped its maritime activity and nautical tradition from an early el a(0FH Lo NeTo o loWeYo e lonna o) (el g Lo W (e I8 e (Va1 (g WatoToTo teToTo 0}
stage. Testimonies of these activities with wide archaeological in- et} {eYNVAVI o] (el (e ate¥ o101 (e Wo VAL VIVA (V\VA ) (o (0T \AVER VA (o) Vo]
terest, are located both in the region as well as in Cyprus. The dis-  [ele)elle).Xe)U(e RV o (0YIoYoIARVa (o)1 ({€o)Va (el (oTo o Roaual Y flole)/{(o]
covery and excavation of five shipwrecks connected with Cypriot  [SIe?XeleofoWeYe oW oW oa 1 s \A (V] foTo Rl 5 WolV/oT'Ce UIUT s (e {NeN o o) (o &
archaeology namely, Cape Gelidonya, Kyrenia, Uluburun, Cape B0 Rat3VasRVe(V1e\ (MY ) (o10Ne) ¢34 (€o)VA (o (MUt 1o \VA {0} (o] (o V'(g e ol
Iria and Ma'agan Mikhael, revealed the importance of conducting S elle)Ne)i(e MEETo TN ET=] [Te (o) W (€161 (e MUJ [V1 oIV I U [a AWV 'Ce TN 04 b5
underwater archaeological research on the island. In addition, the  EReIRANVATIANA (NN EXTe EXa NI [1ET=] MeTs (o1 (e VU IULe\VA da o] g[8 loToi (o}
discovery of underwater archaeological remains around Cyprus  [ReJtadeiVi0\a[alV}; (o] ¢To10) (Lo talleT0) (o1 le) NI 3 [ Ao} A0M o (aoa Lo AVip o] B
(shipwreck remains, anchorages, anchors, harbor, architectural  ERS LAYV R T(e 1YVIUI s WVI; (o] YT ((ANAe o) (el () XA L(HIA Lo R o &
remains), underlined the necessity of developing the discipline. ERNeIta{f )Xo s \VA ) feloM(*(e ke Xo1b1 (o Mo Mo\ (MY '{FoTe] o)\ (o ¥
However, although one of the first and most important excava- R CTIIWNITTe1Vilo WoTe) (Rt q(IAL M (0 q iV XeTby (o) NI ()oY TNV LeLo}Y;
tions in the history of underwater archaeology was conducted IR\ Reie\ e lexuapte RVIlot s\ Ao Yo b (V1T ua (=1 (Tonyq| Vg [FMOLoa el
on theisland, at the Kyrenia shipwreck (1967 - 1970, University of [iefe¥i{eTele & (oRV5Ye)VeTeNo3 (o us\VA (Vi) oToR (1oAY ¥ louteys (o]l Lo Rl
Pennsylvania), research carried out since then was limited to sur-  ERel (el lahi (ol agal (e[l leNela) Ile VAU ST o1V o (o) (L0 I on 1 \VA loR (o
face inspections of the sites with minimal Cypriot involvement. pia tn¢ evdAiag apxalohoyiag, oto Naudyto tng Kepuvelag
(1967 - 1970, MavemoTtrpio TnG MevoulBavia), ol €peuVeC
This tendency altered its course during the last six years. The in-  [1{e10R11e1e\V/¥loq o)y (ol g (1o Cc\RonvoRY (o1 Kot (eReqep o] (e o] {oa i 1o\
troduction of classes of underwater archaeology at the Depar-  [IReaia\Za((0Te\ale Vg ¥ota(lo1 (e aiaTel g (AMNASILoIIVATER 1 (o) (VR fFo1 (o]
tment of History and Archaeology of the University of Cyprus [ej8taVaRe 0INTE5{e) (s N (11 (o] (RIVA
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and the almost simultaneous accidental discovery of the shi-
pwreck of a merchant ship dated back to the late classical peri-
od (third quarter of the 4th century B.C) at the sea area of Mazo-
tos, on the southern coast of Cyprus, marked the beginning of
the development of the field in Cyprus.

The Mazotos shipwreck was reported to the Department of An-
tiquities in 2006. Its scientific significance was apparent from the
very beginning: it is the first shipwreck of the late classical peri-
od, found in the Southeast Mediterranean carrying Chian amp-
hora, at a depth where divers can work. Its research could shed
light on issues such as sea routes and trade relations among the
peoples of the Aegean and South Eastern Mediterranean du-
ring this period.

Its importance triggered the launch of the first Cypriot underwa-
ter archaeological project in 2007, undertaken by the Archaeo-
logical Research Unit (ARU) of the University of Cyprus, under
the direction of Dr Stella Demesticha, (Assistant Professor of Un-
derwater Archaeology, Chair of THETIS Foundation). During the
period 2007 - 2009, following authorization by the Department
of Antiquities, four surface inspections of the site were conduc-
ted, aiming the detailed mapping of the surface finds of the shi-
pwreck and its initial evaluation. To this end, the photogramme-
tric survey combined with the tape-measure triangulation was
used (under the responsibility of the Hellenic Institute of Mari-
time Archaeology of Greece) while at the same time a high re-
solution photomosaic of the site was created. The first surveys
demonstrated that the site comprises an assemblage of mainly
Chian amphorae (at least 500 amphorae were counted on the
surface) at a depth of 44 metres, stretching over an area of 17 x
7m on a sandy, almost flat seabed. The extent of the preservati-
on of the amphorae was of particular interest: in the centre of the
site at least four layers of amphorae seem to preserve their initial
stowage position. It is therefore a shipwreck of noteworthy scien-
tific significance as its good state of preservation indicates that
its research could provide important information on amphorae
stowage on ships, ship construction and site formation process.

3. Zuldoyn pikpwv Kataloinwy mou Byrkav amoé Tov
avappoentipa © Mavemotiuio Kumpou, Epsuvntiky Movada
Apxaiodoyiac / Collection of small remains extracted from the air
lift © University of Cyprus, Archaeological Research Unit

2. Avédkuon XiakoU augopéa © lMavemotriuio
Kumpou, Epsuvnriky Movdada Apyatoldoyiag/
Lifting a Chian amphora © University of Cyprus,
Archaeological Research Unit

1 '.

Autn n T1don SlagopomotiBnke ta TeAeuTaia €€L xpovia. H &1-
oaywyn pabnuatwv evaliag apyatoloyiag oto Turipa lotopi-
ag kat Apxatohoyiag tou Mavemotnuiov Kumpou kat n oxedov
TAUTOXPOVN TUXAI AVAKAAUYPN TOU VAUAYIOU EVOG EUTTOPIKOU
TAOIOU TTOU XPOVOAOYEiTal 0TNV UOTEPN KAAOOLKH TTEPi0d0
(Tpito Té€TapTo TOU 40U aiwva m.X) oTn Baldoola EPLOXT TOU
Madwtov, otn vaTia akth TnS KUmpou, amotéAecav tnv amap-
X1} avamtuéng Tou Topéa OTO VNOi.

To Navayio tou Malwtou ava@épBnke oto Turjpa ApxaloTn-
TWV 10 2006. H EMOTNUOVIKA TOU ONUacia ATav EUQavAE amod
TNV apxn: anmoteAoVOE TO TPWTO VAUAYLO TTOU XPOVONOYEITO
TNV VoTEPN KAAOOIKN Tepiodo mou evtomioTnke otn N.A Meod-
YELO VA LETAPEPEL XIAKOUC ap@popEic, o€ BaBo¢ mou pumopolv
va epyacTtouv dutec. H épeuvd Tou Ba umopouoe va amavti-
O€l 0€ EPWTAMATA TTOU APOPOULV TIC Baldooieg S1adpouEg Kal
TO guméPL0 PETAEY Twv Aawv Tou Atyaiou kat tng N.A Meoo-
yeiou autrjv Tnv mepiodo.

H onpaocia tou evepyomoinoe tnv évapén 1o 2007 TN mpwtNng
uTTo 3 PUXLAG APXALOAOYIKAG £EPEVVAG TTOU TTPAYUATOTIOONKE
amod KUTIPLAKOUG popeig, amdé Tnv Epguvntikri Movdda Apxai-
oloyiag (EMA) tou Mavemotnuiov Kumpou, uné tn S1e0Buv-
on NG Apog ZtéNag AgpéoTixa (Emikoupog KaBnyrjtpia Eva-
Aag Apxatohoyiag, Edpa 16pupatog OETIY). Katd tnv mepiodo
2007 - 2009, petd amod oxeTikn adeia amd 1o Tunua Apxato-
TATWY, TTPAYHATOTTOIONKAV TECOEPIC EMIPAVEIOKES ETTIOKO-
TINOEIG TNG B€0NG Pe 0TOXO TNV AMOTUTIWGON TWV EMIPAVELQ-
KWV EVPNUATWY TOU vauayiou Kal TNV EKTIUNON TNG onpaciag
Tou. [0 To okomd auTod XpnotpomotOnke n péBodog Tng Pw-
TOYPAMMETPIAC O OUVOIACUO E TIC LETPNOELG HE Tatvia (o
TNV €uBUVN ToU I6pLpatog Evahiwv Apxatoloyikwv Epgeuviv
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4. ZuvTHipnon Twv eUPNUATWY TTOU AVEAKUGTNKAV Ao To
Navdyto oo EpyaoTijpio Zuvtripnone Evahiwv Apxaiotitwv Tov
Tunuatog Apxatotitwyv © Mavemotiuio Kompou, Epsuvntikn
Movdéa Apxaiodoyiag / Conservation of the finds lifted from

the shipwreck at the Laboratory of Conservation of Underwater
Antiquities of the Department of Antiquities © University of
Cyprus, Archaeological Research Unit

Following the completion of the photographic documentation
and the mapping of the site, during the 2008 field seasons, cha-
racteristic types of amphora were lifted, all from the Aegean. Du-
ring 2009 the ARU collaborated with the research team of the La-
boratory of Marine Geology and Physical Oceanography of the
University of Patras. The field season focused on the geophysical
prospecting of the shipwreck area using proton magnetometer
and sub-bottom profiler, aiming to investigate the extent of the
shipwreck’s non - visible sections.

The surface inspection of the shipwreck indicated its importance
and the need to proceed to the excavation of the site.In 2010, the
ARU began the systematic excavation of the shipwreck in collabo-
ration with the Department of Antiquities and THETIS Foundation.

oy L

e Marvios shipersol i

5. Xaptn¢ ¢ Kumpov (A. Ayamiou, © lNavemotipio Kompovu,
Epeuvvnrikr) Movada Apyatoloyiag. Ta dedouéva ouykevipwOnkav
a6 tn lewAoyikr) Emokoénnaon tn¢ Kimpou) /Map of Cyprus. (A.
Agapiou, © University of Cyprus, Archaeological Research Unit.
Data compiled from the Geological Survey of Cyprus)
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™¢ EAAadac) evw mapaAnha SnuioupyriBnke éva uPnAng ava-
Auonc eWTopWaodiko TNE Béonc. O mPWTEC épeuveg katédelEav
OT11n Béon amoTeAE(Tal amo pia PEYAAN CUYKEVTPWON AUPOPEWY
(kaTapeTpriBnkav TouldyioTtov 500 EMEAVEIOKOI AUPOPEIC, OTNV
m\eloPn@ia toug and Tn Xio) o€ BAOo¢ 44 péTpwy TTOU KATA-
Aaupavel éktaon 17 x 7 pétpwv o€ appwdn, oxedov emimedo
BuBo. 1b1aitepo evdiagépov mapouaciace o Tpomog dlatripn-
oNG TWV ap@opéwv oTo BuBo: oTo KEVTPO TNG B€0NC TOUAG-
XLOTOV TECOEPLG OELPEG AUPOPEWVY paivovTal va dlatnpouv
TNV apxIkn toug Béon tomoBétnonc. MpoKelTal CUVENWG yla
éva vavdylo a&loonueiwTng EMOTNUOVIKAC onuaciag Kabwg
TO UYNAOG TOCOOTO SlaTrPNONG TOU KATASEIKVUEL OTI N €pEU-
va umopei va Swoel onuavTikd oTolxeia yla Tov Tpoémo oToi-
Ba&énc Twv apgopéwv oTo TA0IO, TOV TPOTIO VAUTINYIKAC Kal
otolxeia yia tn dadikacia dnuioupyiag tng O€ong Tou vava-
yiou (AgpéoTtixa 2010).

Méetd TNV OAOKANPWGON TNG WTOYPAPIKNG KAl OXEOIAOTIKIG
amotUTMTWONC TOU VAUAYiou, KATA TIC EPEUVNTIKEC TTEPIOSOUC
Tou 2008, mpayuatomnolfnke SetyuatoAnmTikry avéAkuaon xa-
POKTNPICTIKWV TUTIWV Ap@opéwyv, 6ot amod 1o Alyaio. Katda
TNV TEAEUTAIQ EM@PAVEIOKT EMIOKOTNON TN B€0onc, n EMA ou-
VEPYAOTNKE e To Epyaotriplo Oaldoatag lrewoyiag kat Quot-
KNG Qkeavoypagiag tou Mavemotnuiov tng Mdtpac. H épeu-
Va ETIKEVTIPWONKE 0TN YEWPUOLIKK S1a0KOTINGCN OTNV TTEPLOXN
Tou Navayiou pe Tn xprion MPWTOVIAKOU HAYVNTOUETPOU Kal
Topoypagou urtodourg mubuéva , otoxevovtag otn dlepev-
vNonN TWV KN 0paTwy TUNUATWY TOU vauayiou.

O1 EMEQAVEIOKEC ETIIOKOTTNOELC TOU vavayiou katédel€av tn
onpacia Tou Kal TNV avaykn avacka@ng tou. To 2010 n EMA,
o€ ouvepyaoia pe to Tunua Apxatotritwy Kat 1o 16pupa OE-
TIZ, Eekivnoe cuoTnATIKY avaokagr| Tou vavayiou. Méxpt on-
MEPA TIPAYMATOTIOINONKAV TPEIC AVOCKAPIKEC TIEPIOOOL, Ol OTTOIEC
£PEPAV OTO PWG CNUAVTIKA EUPHUATA TTOU EVICXUOUV TN ONa-
ola Tou vavayiou. O1 mpwTeg SUo avaoka@ikég mepiodol (2010
Kal 2011) emkevipwOnKav 0To VOTIO AKPO TOU Vauayiou Tou,
onwg ixe uTOSEIXOE( O TIG YEWPUOIKEG EPEVVEG, €ixe 101aiTE-
po evllagépov. Mépa amd Toug XiakoUG appOopEic, N avaokagr
otV IEPLOXNA AUTH] (6TTOU CUUPWVA LIE TA TTPWTA CUUTTEPACHA-
Ta BpiokeTal n MAWPEN Tou TTAOIOU) ATTOKAAUYPE Kal £V ALIPO-
P€a, EKTOC TNE KUPLAC CUYKEVTPWONG, amod TNV Kw mmou mbavév



Since then, three excavation field seasons were conducted on the
site which brought to light a number of significant finds, enhan-
cing the importance of the shipwreck.

The first two excavation seasons (2010 and 2011) focused on the
southern part of the assemblage which the geophysical survey ran-
ked of particular interest. Apart from the Chian amphorae assembla-
ge, excavation in this area - where according to the first evaluation
lies the bow of the vessel - revealed an amphora from the island of
Kos, which probably formed part of the supplies of the crew. Also
lead stocks, part of the remains of three anchors, were revealed
as well as a large number of olive pits. Additionally, of particular
interest was the discovery of part of the hull and the planking of
the ship which raised hopes that an important part of the keel of
the vessel may be preserved under the amphorae concentration.

The most recent field season (2012) which focused on the
northern side of the assemblage, confirmed these expectati-
ons. The excavation revealed the keel and important part of the
ship’s planking also at the stern of the shipwreck which indicates
that the keel is preserved at a length of at least 15 metres. This
discovery is of exceptional importance as the Mazotos shipwreck
is ranked among the very few shipwrecks in the Mediterranean
region that can provide data regarding shipbuilding during the
classical period. What is more, excavation brought to the surfa-
ce among the amphorae of the stern of the vessel, its secondary
cargo which consisted of wine jugs. Also small fine ware pottery
were revealed in the cabin of the vessel, probably belonging to
the crew or the passengers. One of them bears an inscription of
two letters, most probably the initials of the owner.

The results of the three excavation field seasons demonstrated
that further research of the shipwreck will shed light on issues
concerning trade of the times, the living conditions on the vessel,
seafaring and shipbuilding. However, the project’s significance
extends to another level as it provides fertile ground for the de-
velopment of scientific research in various disciplines and for the
training of students on the field.

From the beginning of the excavation ARU is collaborating with
the Department of Civil Engineering and Geomatics at the Cyprus

6. Qwtoypdgpion Tov okauuarog, © flavemotiuio
Kompou, Epguvnrtikiy Movada ApyatoAoyiag /
Photographing the trench © University of Cyprus,
Archaeological Research Unit

Va anmoTeAOUOE PUEPOC TWV TTPOUNOEIWY TOU TTANPWHATOC. ATTO-
KOAU@ONKav emiong LoAURSIvoL oTUTTTOL, TURATA AT GUVOAI-
KA TPEIC AYKUPEC TOU TTA0IOU KABWG Kat TTANB0¢ EAAIOTTUPHAVWV.
IGlaitepo evola@épov gixe Kal N AmoKAAUYN TUAUATOG TNG Kapi-
VOG KOl TOU TIETCWHOTOC TOU TTAOIOU YEYOVOC TTOU €0waE EANTTIOEC
yla tn Slatrpnon onUAvTIKoL TUAATOC TOU OKAPLoU KATW Ao
TN CUYKEVTPWON TWV AUPOPEWV.

H mpoo@atn epeuvnTikr mePiodoc (2012) mou emKevTpwOnKe
0TO [BOPElo AKPO TNG CUYKEVTPWONG TWV AUPopEéwy, emPefai-
WOE AUTEC TIC IPOooOoKieC. H avaokagri amokAAuYe tnv Kapiva
KOl CNUAVTIKO TN IO TOU TIETOWATOC TOU TTAOIOU KAl OTO TTPU-
Mvaio AKPO TOU Vauayiou Yeyovog TTou UTTOSEIKVUEL OTL AUTH OW-
Cetal o€ prikog Touhayiotov 15 pétpwv. H amokdAuyn ivar e€at-
PETIKAC onpaciag agol kabiotd To vavdyio Tou Malwtou éva
and ta Aiya vavdyla otnv meploxr tng Meooyeiou mou pmopouv
va OWOOUV OTOIKEIA YA TN VAUTINYIKH TWV KAAOGIKWVY XPOVWV.
EmmAéov, n épeuva €QEPE OTO PWC, AVALECA OTOUC APOPEIC
NG TPUKVNG TOU TTAOIOU, KAl TO SEUTEPEUOV TOU (POPTIO TO OTTOI0
amnoteAeito amd mpoxoug (emtparéfia ayyeia yia 1o ogpBiplopa
Kpaolov). TENOG, 0TNV TIEPLOXH TNG KAUTTIVAG TNG TTPUUVNG EVTO-
mioTnKav ayyeia AemTi¢ KEPAUEIKNAE TTOU MBAvAOTATA VA ATTOTE-
Aouoav H€POC TOU TTPOCWITIKOU EEOTTAIGIIOU TOU TIANPWHATOC I
AMwv emPavovtwv Tou TAoiou. Y€ éva ammd auTd gival xapay-
péva apyikd, mbavoTtata Tou OVOUATOG TOU ISIOKTHTN.

Ta amoteAéopata TwV TPIWV AVACKAPIKWY TIEPLOdwV €6eiéav
OTL N MEPAITEPW £PELVA TOL Vavayiou Ba pi€el pw¢ oe {nTrua-
TA TTOU APOPOVV TO EUTTOPLO TNG EMOXNG, TIG oLVONKEC Slafiw-
on¢ mdvw oTo M\oio, TN vauamhoia Kat Tn vaurnyikry. H onua-
ola opwe NS €peuvag dev meplopiletal edw KABWC TTPOCPEPEL
mapAdAANAa Tpdopopo £€5a@og yia TV avamtuén SIaPoPETIKWY
EMOTNUOVIKWYV EPELVWV OE SLAPOPETIKOUS KAAOOUC Kal yla ThY
ekmaidevon goltnTwy oto medio.

A6 v apxn TnG avackagnc n EMA cuvepyadletal pe to Turjpa
MoAtikwv Mnxavikwv kat Mnxavikwv FEwmAnpo@opikng tou Te-
xvohoyikoU Mavemotnuiov tg Kimpou (TEMAK). To TEMAK, uno
Vv emifAePn Tou Apa Anunten ZapAdtov, givat urelBuvo yia
TNV anotunwon Tng B€on¢ 1000 o€ ,Tt APopd To GUVOAO TOU
vauayiou 600 Kal TNV KaBNUEPIVH amoTUTTWON TOU OKAUUOTOC.
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7. Evnuépwaon nptv amé tnv karadvon © Mavemotiuio Kompovu,
Epevvntikr) Movaéa Apyaiodoyiac / Briefing before the dive ©

University of Cyprus, Archaeological Research Unit

University of Technology (CUT). CUT, under the direction of Dr De-
metris Skarlatos is responsible for the mapping of the whole site,
as well as the daily mapping of the trench. The aim of this rese-
arch is the development of a methodology and software which
would make possible the automated data processing obtained
from photographic underwater sites.

Moreover, biological research is being conducted by the non-go-
vernmental organization Enalia Phisis aiming to document the
biodiversity of the shipwreck and mainly of the organisms that
settled on the amphorae which constitute a datable evidence of
change in the environment.

Finally, the first attempt has been made at Mazotos shipwreck to
create a comparative model for the examination of the site for-
mation process of ancient shipwreck sites. The research, which
is funded by the British School of Athens and conducted by Dr.
Chryssanthi Papadopoulou, focuses on the identification and
study of the natural and cultural processes of the shipwreck site
formation process, incorporating different disciplines (archaeo-
logy, topography, oceanography and marine biology).

Y10xX0¢ TG £peuvag Tou TEMAK eival n avantuén pebodoloyi-
a¢ KAl AOYIOMIKOU OUTWE WOTE VA KATAOTEL EQIKTI N AUTOUA-
Tomolnuévn eme€epyacia Twv SESOUEVWV TTOU CUYKEVTPWVO-
VTal amo TN WTOoYPAPNOoN UTIOBPUXIWY BECEWV.

MapdaAAnAa, otn Béon mpaypatomolgital BloAoyikn épguva
and tov Mn KuBepvntikd opyaviopd Evahia Ouon pe oto-
XO TNV Kataypa®n tng BLomolkIAGTNTAG TOU vauayiou Kal
KUPIWG Twv opyaviouwyv mou xouv edpatwbei oToug augo-
PEIG Kal armoTENOUV XpOVOAOYNUEVO TEKUPLO AAAAYWV OTO
mepIBANAov.

Télog, ato Naudyio Tou MalwTou €xel EKIVOEL N TTPWTN TTPO-
ondBela Snuloupyiag CUYKPITIKOU JOVTENOU yla TN HEAETN
Twv Sladikaciwv dnuioupyiag Twv Bécewv apyaiwv vavayi-
wv. H épguva, mou xopnyeitat amo 1o British School of Athens
Kat mpaypatomnoleitat amd tn Apa XpuoavOn Manadomovov,
ETMKEVIPWVETAL OTNV AVAYVWPLON KAl EPELVA TWV YUOIKWV
Kal mMoATIoTIKWY Sladikaciwv Slapopewong tng 6€ong Tou
Vauayiou EVOWHATWVoVTaAG S1aQOpPETIKEC EIOIKOTNTEG (apxal-
oloyia, Tomoypa@pia, wkeavoypapia kat Oaldoota Bloloyia).

MapdAAnAa, n épeuva AEIToUPYNOE WE TTUPHVAC EKTTAISEU-
ong téoo Komplwv 600 Kat EEvwv eBeAovTWV S1apOoPETIKWY
e1dikoTrTwv. Eival xapaktnploTiko 0Tt KAOE XpOVO CUMMETE-
XOUV OTNV £€PEUVA TTIPOTITUXIOKO{ KOl LETATITUXIAKOI POITNTES
amnd 1o MNavemotripio Kimpou kabwg kat amé Mavemotriula
TOU §WTEPIKOU, KABIOTWVTAG TNV £PEUVA KEVTPO AvTaAAa-
YNG YVWOEWV KAl EUTTEIPIWV TIAVW OTOV TOUEQ.

H onpacia 6pwg tng €épeuvag exteivetal Kal o€ éva AANo eTi-
medo KaBW¢ amoTéNeoe TO £évauoa yia TNV oTadlakr ava-
nituén TG anapaitntng umodoung yla tn otrpién avaloywv
€pELVWV 0To vnoi. KaBwg gival n mpwtn umofpuxia apxato-
\OYIKN €pEUVA TTOU TIPAYUATOTIOLEITAL ATTO KUTTPLOKOUG (O-
pEig, épepe oTNV eM@Avela amd Ta MPpwTa KidAag otddia,
Baoika {ntripata mou oxetiCovtal pe To avBpwmvo duva-
MO Kal TNV uTTodopr, TTOU ETTPETTE VA AVTILETWTTIOTOUV. A
TO oKOTId AUTO amoKTONnKe o amapaitntog e€0MAIGUSC yia
™ otNPENn uTORPUXIWV APXALOAOYIKWVY EPEUVWV. EmITIAE-
ov, To Tunpa ApxalotriTwy, To omoio givat urebBuvo yia Tn

8. To pwToNWadiko Tou vavayiou © lMavemothuio Kimpou, Epsuvntikiy Movaéa ApyatoAoyiag / The photomosaic of
the wreck, assembled by Bruce Hartzler, © University of Cyprus, Archaeological Research Unit
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The Mazotos Shipwreck Project also served as a training centre
for Cypriots as well as foreigners volunteers of different special-
ties. It is worth mentioning that every year a growing number
of under graduate and graduate students from the University
of Cyprus as well as from Universities of other countries par-
ticipate, rendering the project a hub for the exchange of
knowledge and experience on the field.

The project’s significance however extends to another level sin-
ceit triggered the development of the necessary infrastructure for
the support of relevant research on the island. Being the first un-
derwater archaeological project ever conducted by Cypriot institu-
tions, it brought to the surface at its very early stages, basic issues
concerning human resources, and infrastructure which had to be
confronted. To that end, the necessary equipment was acquired
for the support of underwater archaeological projects. More-
over, the Department of Antiquities, which is responsible for
the conservation of the finds of the Mazotos Shipwreck, set
up the Laboratory of Conservation of Underwater Antiquiti-
es which aims at servicing the needs of accidental finds and
underwater excavations.

The multi leveled significance of the Mazotos Shipwreck pro-
jectis now indisputable. Apart from its archaeological impor-
tance, the project is equally significant for its contribution in
the establishment of Maritime Archaeology in Cyprus since it
functions as the springboard for innovative applications pro-
moting scientific collaborations and encouraging training in
underwater archaeology and related disciplines while at the
same time setting the bases for the development of the ne-
cessary infrastructure.

Apart from the THETIS Foundation, the project is supported
by the following institutions: Cyprus Telecommunication Aut-
horities, Frederic University, the Bishop of Kykkos, Greek For-
ces of Cyprus, Navy of Cyprus, Cyprus Port Authority, Council
of Mazotos, Cyprus Federation of Underwater Activities, and
the companies Archirodon, Nautilus Trading, Petrolina Ltd,
A. Charalampous, Maragkos Bakeries, Bakandys Delicacies, Pi-
rillos Bakeries.

@;\‘\\

ouvTtripnon Twv eupnudtwy tou Navayiov Touv MalwTou,
opydvwaoe 1o Epyaoctriplo Xuvtrpnong Evailiwv Apxatotr-
TWV TTOU OTOXO €XEL TNV €EUTTNPETNON TWV AVAYKWVY OUVTH-
PNONG TTOU TIPOKUTITOLV E(TE a0 TUXAIEG AVAKAAVYEIG €iTe
amd eVANIEC AVACKAPEC.

H moAudidotatn onuacia tng épeuvag Tou Navayiou Tou
MadlwTtoU sival mAéov adtapeioBntntn. Mépa and tnv ap-
XAL0AOYIKN TNG onuacia, n épevva gival mapdAnia onua-
VTIKN yla T cupBoAn tTng otnv eykabidpuon kat avamtuén
¢ Evaliag Apxatohoyiag otnv KUmpo kaBwg Aettoupyei wg
EQAATAPLO Y10 KAIVOTOUEC EQAPMOYEC, TIPOWOEI TIC EMOTN-
MOVIKEC OUVEPYAODIEC Kal evBappUVEl TNV ekmaidevuon otnv
urof3puxla apyatoloyia kat e AANOUG OXETIKOUG KAASOUG
€VW TaUTOXpova BETel TIG BACELS yia TNV avdntuén TN ama-
paitnTnG uMMOSOoMNC.

MNépa and to 16pupa OETIZ, TNV épguva otnpilouv ol ako-
NouBot popeic: Apxri TnAemkowvwviwv Kumpou, Mavemoti-
o Frederic, MntpomoAitng KUkkou kat TuUAANnpiag NiIkngopog,
EAAnvikn Abvapn Kompou, Kumpiakog Opyaviopog Toupiopou
Kal ot eTaipeieg Apxipoddoy, Nautilus Trading, Petrolina Ltd, A.
Xapahdumoug, Aptomoleia Mapaykog, Bakandys Delicacies,
kal Aptomoleia MiptAAoc.
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9. Avaockapn e Tov.avappopnTnpa oTo BOpEIO aKpo ToU
vavayiou © lNavemotnpio Kumpou, Epgvvntikn Movada
Apxaioloyiac/Excavation with the airlifton the southern side of
the shipwreck © University of Cypﬁ:s,érchaeological Research
Unit L
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NEWHARBOUR  MOWANE 1 st i
STRUCTURES AT G SR
VESTAR

Luka Beki¢
lbekic@icua.hr

This year again saw the continuation of the now traditional |
underwater archaeological research at Vestar Cove to the |
south of Rovinj, a town on the western coast of the Istrian
peninsula. Unfortunately this year, for incomprehensible .|
reasons, we did not have the support of the Conservation

Department in Pula, and the research campaign was con-
ducted in a reduced scope, with the help of the Tourism
Board of the City of Rovinj. Joining the underwater archae-
ologists of the International Centre for Underwater Archae-
ology again were the experienced divers of the Bavarian So- ‘=&
ciety for Underwater Archaeology (Bayerische Gesellschaft &

fiir Unterwasserarchaologie), which is a great help in con- #
ducting this research. In past years the research effortalso |-
included the Croatian Conservation Institute and the City
of Rovinj Heritage Museum. Participating in the research |
at Vestar this year were Luka Beki¢ DSc (head of research
campaign) and Mladen Pesi¢ of the International Centre
for Underwater Archaeology in Zadar, Nenad Star¢i¢ and
Dr Tobias Pflederer, Axel Sabisch, Mario Bloier and Marcus ;
Thier of the Bavarian Society for Underwater Archaeology. I

2. Rubno kamenje mola 3 / Boundary stones of pier 3
(photo: M. Thier)

NOVI LUCKI OBJEKTI U

VESTRU

R
Luka Beki¢
Ibekic@icua.hr

| ove godine nastavljena su vec tradicionalna podvodna arhe-
oloska istrazivanja u uvali Vestar juzno od Rovinja, na zapadnoj
: . e _ obali istarskog poluotoka. Nazalost, ove godine je iz nerazumlji-
AT e T S e - et . vih razloga izostala podrska Konzervatorskog odjela u Puli, pa
= =3 ) : su istrazivanja provodena u smanjenom obujmu, uz pomoc¢ Tu-
risticke zajednice grada Rovinja. Uz podvodne arheologe Me-
dunarodnog centra za podvodnu arheologiju, u ovom projektu
ponovno su sudjelovali i iskusni ronioci Bavarskog drustva za
podvodnu arheologiju (Bayerische Gesellschaft fir Unterwas-
serarchdologie) sto je velika pomoc u istrazivanju. U istraziva- |
njima proteklih godina sudjelovao je i Hrvatski restauratorski
#+ zavod kao i Zavicajni muzej grada Rovinja. Ove godine u istra-
. Zivanjima Vestra su sudjelovali dr.sc.Luka Beki¢ (voditelj istra-
zivanja) i Mladen Pesi¢ iz Medunarodnog centra za podvodnu
: ; g T : i el L + arheologiju Zadar, Nenad Star¢ic te dr.Tobias Pflederer, Axel Sa-
o 2 2 s e " 'E =7 . bisch, Mario Bloier i Marcus Thier iz Bayerischen Gesellschaft fiir
gdi' . > P S i Unterwasserarchiologie.
g = l_";{.' o ¥4 2
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Organised underwater research at Vestar was launched in 2008
when the cove was surveyed for the organisation of future ex-
cavations. 2009 saw the beginning of research of the long Ro-
man pier to the south side of the cove. The pier was researched
through two archaeological trenches and the results of the re-
search were regularly published in previous reports (Beki¢, L.,
2010, 2011a, 201 1b; Miholjek 2009) analyses of archaeological
finds (Bekic in print; Benjamin, Beki¢, Komso, Koncani Uhac,
Bonsall, 2011) and in monograph editions (Bekic, Visnji¢, Pesi¢,
Bloier 2011). During the research it was established that the pier,
built of stone blocks with bulk fill, was constructed in the late 1st
century BC, and fell out of use in the early 2nd century. By the
17th century it had collapsed and its blocks were later removed.

Besides early Roman finds the cove has also yielded numer-
ous late Roman and Byzantine finds, and finds from the late
Medieval and early post Medieval period. On old maps Vestar
is almost always cited as a harbour, and it is therefore evident
that it must have had a pier or other type of landing area dur-
ing later periods. From surveys of the terrain and old maps it
was concluded that two such positions could be at the head
of the cove, in the northeastern section and in the southeast-
ern section. A survey of the potential pier sites was the goal of
this year’s campaign.

Potential pier No. 2 in the northeastern section was surveyed
first. What appears to be an unnatural concentration of scat-
tered stone blocks was observed at the site: one old map clearly
shows a pier at this location. Dives at this position, among the
scattered blocks, did not offer a clear conclusion as to where a
trench could be situated, and research of pier No. 2 has for the
moment been suspended.

4. Bloier, Thier i Pflederer crtaju skicu mola 3/ Bloier, Thier and
Pflederer draw a sketch of pier 3 (photo: M. Pesic)

Organizirana podvodna istrazivanja u Vestru
su pocela jos 2008.g. kada je uvala pretraziva-
na zbog organizacije buducih iskopavanja. Ve¢
2009.g. zapoceto je istrazivanje dugog rim-
skog mola na juznoj strani uvale. Mol je istra-
zen kroz dvije arheoloske sonde a rezultati
istrazivanja su redovno objavljivani u prethod-
nim pripcenjima (Bekic, L., 2010, 2011a, 2011b;
Miholjek 2009) analizama arheolos3-

kih nalaza (Beki¢ u tisku; Benjamin,

Beki¢, Koms3o, Koncani Uha¢, Bon-

sall, 2011) kao i u monografskom

izdanju (Beki¢, Visnji¢, Pesi¢, Bloier

2011). Tijekom istrazivanja ustanov-

ljeno je kako je mol, sagraden od ka-

menih blokova s rasutom zapunom,

bio sagraden krajem 1.st. prije Kri-

sta, a prestao se koristiti pocetkom

2.st. U 17.st. je ve€ urusen, a i nje-

govi blokovi su kasnije odneseni.

3. Staklena boca iz okolice mola 3 /
A glass bottle from the area of pier
3 (photo: L. Bekic)

No osim ranorimskih nalaza, u uvali

se pronalazi i mnostvo kasnoantickih i bizant-

skih nalaza, te nalaza kasnog srednjeg vijeka te ranog

novog vijeka. Osim toga, na starim kartama se Vestar gotovo
redovito spominje kao luka, pa je jasno da je i u kasnijim vre-
menima morao imati neki mol ili drugacije pristaniste. Pregle-
dima terena, starih karata, zakljuceno je kako bi takve dvije po-
zicije mogle biti u dnu uvale, na sjeveroisto¢nom dijelu te na
jugoisto¢nom dijelu. Pregled ovih potencijalnih molova bio je
i cilj ovogodisnje kampanje.
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This focused the attention of the research team on pier No. 3, ENFS LR ET@ LN PRV VAT T Lok ALY B i l i A )
situated in the southeast of the cove. Here, at low tide, one can right: Mladen Pesi¢, Mario Bloier, Tobias Pflederer, Luka Bekic,
very well make out large irregular boundary stones protruding [Tl K3 (-T2 [ VG R LYo W L TR TR YT () Tt de 1 I : 1= 419
from the shore and covered by small stones. An attempt was

made to determine the further extent of the pier by clearing EHRYe BRI (e (e ETaN oIl ateE1TalNaTel N o] (o)A E R [SY/I (o] S ol
the area around these stones, but without success as the array  [gtelaRelj I [VRNERTeToa Mg S (VB [RV[oI L= NS E TP 4o | (e MaT= o] 1 TeTe [y E!
of stones ends without any further trace after about ten me- CIILINEI|ENEPAo LI I N E10 TN o I A= REN EB=le [aTe]na]
tres. Nevertheless, in the terrain profile underwater the contin-  ESEENELEIRI IS el n N eTil VAR EXeI el Wat) S VRN E-VAYU [o ¢
uation of the pier is very easily discerned in the form of a large  [leN eI E PV [=NesTe] M a{o o) (=TaJ (=T0a WA - Rdo) eTovAlel | M0 T=To VNP4 E-1e B
pile of small stones. The stone blocks were then sketched, pho- nim blokovima, bilo je tesko odluciti gdje postaviti sondu,
tographed and geodetically documented. An exploratory trench  ESERY=Rele RISTEPANZ [ ENNI (] EW oT (o] AP [-Ye WoYo [VES -1 (o}
was made at the location where we expected to find the struc-

ture of the end of the pier, but excavations were halted due to  ERELCHEREVA R E VAN CREL LN =l o EYL- ERA ENna Lol N ol (oI
a lack of funds. The surface layer, which can be described as the  EEIIRTIIEIEFAREN Ve [eI 15 (o] URUAEY [EIOLY e [ R I£ Wel{=| -RY/ 4 (o}
dobro vide rubni vedi nepravilni kamenovi koji izviruju
6. Geodetsko mjerenje mola 3 za magle / Geodetic survey of iz obale prekrivene sitnim kamenom. Ci¢enjem prosto-
pier 3 during fog (photo: M. Thier) ra oko tih kamenova pokusalo se odrediti daljnje Sirenje
mola, ali neuspjesno, jer se niz nakon desetak metara pre-
kida bez traga. Ipak, u profilu terena pod morem, lako je
uocljiv nastavak mola, u vidu veée gomile sitnog kamena.
Kameni blokovi su potom nacrtno i fotografski i geodet-
ski dokumentirani. Postavljena je i probna sonda na mje-
sto gdje smo ocekivalo pronaci strukturu ¢ela mola, ali su
iskopavanja prekinuta zbog nedostatka sredstava. U po- =
vriinskom sloju koje se moze opisati kao urusenje mola, i
pronalaze se samo keramicki nalazi ranog novog vijeka, .i

otprilike od 16. do 18.st. Slijedece godine valja nastavi-
ti s iskopavanjem ove sonde, ali i postavljanjem druge uz

unutrasnju stranu mola. .
Prema svemu sudeci ovaj mol bi se mogao datirati u raninovi == -
vijek, a njegovoj funkciji mozda je odgovarao i stari uruseni ka- |

meni objekt na obali. Za njega se za sada smatra kako je mo- :_",?'
gao sluziti kao svojevrsna carinarnica ili lu¢ka uprava iz koje se £ :_-‘ =
nadziralo prekrcavanje robe. Za ovo postoje i neke indicije u f‘:'.!: ?
arhivskim izvorima, no to ¢e se naknadno potanko istraziti. Sli- | "..':—_5',";

jedece godine bi svakako bilo vrlo korisno sondiratiina molu ==
broj 2 kako bi se njegov postanak potvrdio i uspjesno datirao. ===
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© 7. Nacrtna skica rubnih blokova mola 3 /

Descriptive sketch of the boundary blocks
on pier 3 (author: T. Pflederer)

ej 8. Kameni blokovi mola 2 / The stone blocks of pier 2 (photo: T. Pflederer)
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collapsed pier, yielded only ceramic finds from the early post (e B2I0X & N A/ e Tl (V1 (V1 5] {0}V Te- W 21eXVi [0 | M o IRV 1Y I TH g TSTe
medieval period, from about the 16th to 18th century. Next year I} Ke[ele A1 Q721N [ APIN R
should see a continuation of the excavation of this trench and
the excavation of another along the inside of the pier. Beki¢, L. u tisku - Numizmaticki nalazi iz uvale Vestar, Vjesnik
Arheoloskog muzeja u Zagrebu XLIV, 2012.
By all accounts this pier can be dated to the early post Medie-
val period and the old collapsed stone structure on the shore IS SIeH BAY/ES oY [Tl M /=X Tell 1Y W= (o1 (T8 Y, W20 X I B oY (Yoo [ YT T=To
may have formed a functional part of it. For the moment we RN CRNIEVAEIENNEIEAVES EYarIo (ol REpol [OWATe=11d (X1 d lo) [oF
can postulate that it served as a sort of customs house or har-  [e|le sV oE 1o [VNe I EN o ETE e (RSt A0 [0l A KO 21 Vi Ta AL N I
bour authority structure from which the loading and offload-
ing of goods was overseen. There are some indications of this Benjamin, J., Beki¢, L., Komso, D., Koncani Uhag, I., Bonsall, C.
in archival sources, but this remains to be studied in detail. In  JEPINNEITNEN e EXilale R oKVl o1patelfel<Te NoTe= a1 el g Aol i s XL I}
the following year it would certainly be a very good idea to also  [aYe[fE el eTe[ (= FTale Ne{or olle e M U13To [N LT a1 (dl g EY<To] [o)e} VAT el
open a trench at pier No. 2 with the aim of confirming its exist- RIEEIVe]aal=1 (e[l WeT¢=|a1E o g YA e} M V[ (o] oT-M@)'{ o]0 X0} I PN K- 1 0 [
ence and undertaking its successful dating.
Miholjek, I. 2009 - Akvatorij Istre, Hrvatski arheoloski godis-
9. Ciséenje mola 3 / Clearing the area around pier 3 (photo: L. Bekic) njak 5, 2008/2009, 309-311.
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: 1. Hridi UljeveAi Bvrlo su opasne za plovidbu po buri /Rocks at
Uljeva A and B are very dangerous for.navigation when the bora

_ is blowing (photo: L. Beki AR e

LAUNCH OF SYSTE-
MATIC RESEARCH OF
ROMAN PERIOD
SHIPWRECKS AT
CAPE ULJEVA

Luka Beki¢
Ibekic@icua.hr

Evidence was found in the area of Rt Uljeva-a cape near the
town of Liznjan that shelters the broad and long Kuje Cove
to the south-indicating the existence of Roman period ship-
wrecks. For the past several years archaeologists of the Inter-
national Centre for Underwater Archaeology and of the Croa-
tian Conservation Institute have established the existence of
at least two shipwrecks at the northern section of Cape Ulje-
va. The first-designated Uljeva A-can be dated to the Early Ro-
man period while the second is from the Late Roman period.
The results of these preliminary surveys have been published
in specialised literature (Beki¢ 2011, 2012, in print; Mihajlovi¢,
Cule 2010; Miholjek 2009).

This year saw the launch of parallel systematic research of both
shipwrecks with the support of the Municipality of Liznjan. An
underwater archaeology course is held in the frame of this re-
search campaign under the auspices of UNESCO Venice Office.
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POCETAK SUSTAVNIH
ISTRAZIVANJA
ANTICKIH BRODOLO-
MA NA RTU

ULJEVA

S —
Luka Bekic¢
lbekic@icua.hr

Na podrucju rta Uljeva koji s juzne strane zatvara prostranu
i dugu uvalu Kuje kod Liznjana, pronadeni su tragovi koji
upucuju na postojanje antic¢kih brodoloma. Posljednjih ne-
koliko godina arheolozi Medunarodnog centra za podvod-
nu arheologiju i Hrvatskog restauratorskog zavoda usta-
novili su postojanje barem dva brodoloma na sjevernom
dijelu rta Uljeva. Prvi, nazvan Uljeva A, moze se datirati u
ranorimsko doba dok je drugi iz kasnoanti¢ckog doba. Re-
zultati ovih prethodnih pregleda objavljeni su u stru¢noj
literaturi (Beki¢ 2011, 2012, u tisku; Mihajlovi¢, Cule 2010;
Miholjek 2009).

Ove godine konac¢no su zapocela sustavna istrazivanja pa-
ralelno na oba brodoloma, uz podrsku Op¢ine Liznjan. Uz
sklopu ovih istrazivanja, odvija se i medunarodna skola
podvodne arheologije pod pokroviteljstvom UNESCO-vog
ureda u Veneciji.



2. Ronilac nad razlomljenim amforama na Uljevi A / A diver over
shattered amphorae at Uljeva A (photo: M. Pesic)

The preliminary underwater survey has shown that both of
the sunken ships hit the reef during a storm and that their re-
spective cargos were strewn among the cavities between the
rocks. A special excavation methodology has therefore been
developed for this research campaign that aims to collect
data on the basis of which both ships could be identified with
regard to their size, tonnage and the routes they navigated.
The ships sunk to a rocky seabed, interspersed with crevices

3. Eri¢ i Jeli¢ mjere udaljenosti izmedu fiksnih tocaka / Eri¢ and Jeli¢
measure the distance between fixed points (photo: L. Bekic)
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4. Amfore tipa Keay 3B i jedna tipa Keay 26 s Uljeve B /
Amphorae of the Keay 3B type and one of the Keay 26
type from Uljeva B (photo: L. Bekic)

Prethodna podvodna pretrazivanja pokazala su kako su
oba potopljena broda za vrijeme oluje udarila u greben,
a njihov teret se rasuo se po rupama

kojih bi se mogla identificirati £
oba broda, u pogledu njihove
veli¢ine i nosivosti kao i njiho- ;.
ve rute. o

Brodovi su potonuli na kameni-

tom dnu, koje je prosarano pukotina-
ma i jamama ispunjenih pijeskom. Po-
stavljanjem fiksne mjerne mreze na
oba brodoloma, zapocelo se sa crta-
njem vecih i manjih pukotina i jama
koje se pri istrazivanju dokumentira-
ju kao zasebne cjeline. Iskopavanje
jama obavlja se pomocu vodene
pumpe, i pritom se prikupljaju svi
nalazi. Ronioci potom nalaze vade
iz mora na plovilo, gdje ih druga
ekipa vaze i prebrojava. Tada se na-
lazi i sortiraju prema vrstama. Svi ti-
poloski relevantni nalazi se pakira-
ju za transport u radionicu, dok se
masa amorfnih ulomaka pakira u
mreze kojima se vracaju u jame
iz kojih su potekli. Na taj nacin
se nalaziste moze u potpuno-
sti istraziti, a ve¢im dijelom se
ostaci amfora i drugih posuda
ostavljaju na dnu, i to to¢no na
mjestima gdje su bili pronadeni.

Na Uljevi A teret se sastojao u velikoj vecini od
amfora tipa Lamboglia ll, koje su vrlo vjerojatno bile
pune prilikom havarije jer je pronaden i velik
broj plocastih ¢epova za amfore. Prema ko-
licini ulomaka amfora na mjestu potonuca
moglo bi se zakljuciti kako je rijec o velikom
brodu, ali o tome ce se preciznije moci redi
tek nakon zavrsetka istrazivanja. Uz amfore,
pronadena je i druga keramika te staklo, i
to pojedinacni primjerci koji nam svjedo-
Ce o postojanju brodske kuhinje i posuda
koje su upotrebljavali sami mornari. Zasa- .
da su od tih posuda izdvojena dva loncaza =
kuhanje, povedi tanjur i pladanj te dijelovi
vréa i staklene boce. Za sada nas specifi¢ni nalazi pronade-
ni medu ostacima tereta broda upucuju kako se brodolom
Uljeva A moze se datirati u 1.st. prije Kristaili u 1.st.

.

e
L e

Na Uljevi B potopio se brod s drugacijim teretom. Ovaj brod
% je cini se prevozio prvenstveno posude egejskog tipa - ke-
ramicke case i lonce razli¢itih veli¢ina s ru¢kicama te pripa-
dajuce cepove. No uz njih prevozio je i odredenu koli¢inu
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7. Meshini undertakes the demanding excavation of pit 3
at Uljeva B/ Meshini iskopava zahtjevnu jamu 3 na Uljevi B
(photo: L. Bekic)

and pits filled with sand. With the installation of fixed grid
marks on both shipwrecks work began with the sketching
of large and smaller crevices and pits that are document-
ed during research as separate contexts. Excavation of the
pits was conducted using a water dredge, with all finds col-
lected in the process. Divers then extract the finds from the
sea onto a vessel where a second team weighs and tallies
them. Finds are also sorted by type at this stage. All typo-
logically relevant finds are packed for transport to a work-
shop while the mass of amorphous fragments are packed
in a net and restored to the pit from which they originated.
This allows for complete research of the site with the ma-
jority of remains of amphorae and other vessels left on the
seabed at the precise location in which they were found.

On Uljeva A the cargo consisted for the most part of ampho-
rae of the Lamboglia Il type, very likely full at the moment of
the shipwreck given the large number of disc-shaped am-
phorae plugs found. By the quantity of amphorae sherds at
the wreck site it could be concluded that the sunken ves-
sel was a large one, but this will only be established with

8. Predavanja u sklopu tecaja podvodne arheologije odrzavala
su se u Opdini Liznjan / Lectures in the frame of the underwater
archaeology course were held at the Municipality of LiZznjan
town hall (photo: M. Pesic)
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5. Nalaz tri éase s Uljeve B/ A find of three cups from Uljeva B
(photo: L. Bekic)

6. Cepovi amfora s Uljeve A/ Amphorae plugs from Uljeva A
(photo: L. Bekic)

amfora, od kojih najvedi broj pripada afri¢ckim tipovima, Keay
26, tzv. Spatheion amforama, te Keay 3B amforama. Vrlo za-
nimljiv je i nalaz tri ulomka staklenih ¢asa, od kojih je sva-
ka zaseban, razli¢iti komad, ali koje sve pripadaju srodnom
tipu ¢asa s odrezanim obodom koje se uglavnom datiraju
u 4.st. Moguce je da su i ove case zapravo bile dio brod-
skog tereta. Prema brodskom teretu koji je zasad pronaden
moze se otprilike i datirati ovaj brodolom. Mada se posu-
de egejskog tipa moze datirati i u 2. i 3.st., na osnovu sta-
klenih ¢asa i amfora, Uljevu B bolje je datirati u 4.st, ¢cime
je ovaj brodolom dosta mladi od Uljeve A.

Istrazivanja Uljeve predvodili su dr.sc.Luka Beki¢ (voditelj
istrazivanja) i Mladen Pesi¢ iz Medunarodnog centra za pod-
vodnu arheologiju Zadar, a u ekipi su bili i mr.sc.Miran Eric¢
iz Zavoda za varstvo kulturne dedis¢ine Slovenije te Borna
Krstulovic. U istrazivanju su takoder sudjelovali i polazni-
ci medunarodnog Naprednog tecaja podvodne arheologi-
je iz nekoliko zemalja. To su Nemanja Cavlovi¢ (Crna gora),
Anita Jeli¢ (Hrvatska), Anna Demetriou (Cipar), Rok Kovaci¢
(Slovenija), Mariglen Meshini (Albanija) i Borjana Lutzkanova
(Bugarska). Polaznici tecaja su po dolasku u Hrvatsku usavr-
savali svoje ronilacke kompetencije prema programu skole
SSl u ronilackom centru KL-Sub u Banjolama kod Pule. Nakon

£




9. All finds in the pits were collected / Svi nalazi u jamama su se
prikupljali (photo: L. Bekic)

certainty upon the conclusion of the research campaign.
Other pottery and glass was also found along with the am-
phorae, these being individual specimens that bear wit-
ness to the existence of a ship’s galley and ware used by the
mariners themselves. So far two cooking pots, a large plate
and platter and parts of a jug and glass bottle have been
isolated from this ware. For now the specific finds discov-

ered among the remains of the ship’s cargo indicate that |

- 3 " - i
toga su se prikljucili arheoloskom timu u istrazivanju te su
svaki dan nakon teoretskih predavanja u dvorani Op¢ine Li-
Znjan sudjelovali u terenskim istrazivanjima na rtu Uljeva.
Tijekom ova dva tjedna istrazivanja imali su prilike korisno
upotrijebiti mnoga znanja sa prethodno polozenog osnov-

nog tecaja ali i skupiti mnoge nove vjestine ovom prilikom.

shipwreck Uljeva A can be dated to the 1st century BC or = ==

to the 1st century AD.

Sunken vessel Uljeva B has a different cargo. It appears that
this ship was transporting for the most part vessels of the
Aegean type-ceramic cups and pots of various sizes with
small handles and the attendant plugs. Along with these
it also transported a quantity of amphorae, most of which
are of the African types; Keay 26, also known as Spatheion
amphorae, and Keay 3B amphorae. There is also a very inter-
esting find of three fragments of glass cups, each of which
is a separate, different piece, but all of which belong to a
related type of cup with truncated rim that are for the most
part dated to the 4th century. It is possible that these cups
may have also been part of the ship’s cargo. Based on the
cargo found thus far we can also make an approximate

10. Cavlovi¢ i Demetriou vazu i sortiraju nalaze / Cavlovié and
Demetriou weigh and sort the finds (photo: M. Pesic)
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dating of this shipwreck. Although ware of the Aegean type
can be dated to the 2nd and 3rd centuries, on the basis of
the glass cups and amphorae, Uljeva B is more appropri-
ately dated to the 4th century, making this shipwreck sig-
nificantly more recent than Uljeva A.

The research at Uljeva was led by Luka Beki¢ DSc (head of
research campaign) and Mladen Pesi¢ of the International
Centre for Underwater Archaeology in Zadar. Also on the
team were Miran Eri¢ MSc of the Institute for the Protec-
tion of Cultural Heritage of Slovenia and Borna Krstulovic¢.
Also participating in the research were participants of the
international Advanced Underwater Archaeology Course
from several countries. These are Nemanja Cavlovi¢ (Monte-
negro), Anita Jeli¢ (Croatia), Anna Demetriou (Cyprus), Rok
Kovaci¢ (Slovenia), Mariglen Meshini (Albania) and Borja-
na Lutzkanova (Bulgaria). Upon their arrival in Croatia the
course participants underwent diver training as per the SSI
school programme at the KL-Sub diving centre in Banjole
near Pula. They then joined the archaeological team in the
research campaign and every day, following lectures on
theory at the auditorium of the Municipality of Liznjan, par-
ticipated in field research at Cape Uljeva. Over these two
weeks of research they had an opportunity to make ben-
eficial use of much of the knowledge they had acquired
in the previously completed basic course and to acquire
many new skills.

The research at Uljeva will continue next year, and this pro-
jectis scheduled for completion within five years. A mono-
graph will be published then featuring the complete analy-
sis of all finds and a final interpretation of these shipwrecks.
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mR & _
11. Radna ekipa projekta Uljeva 2012, s lijeva: Mladen Pesic,
Nemanja Cavlovi¢, Anita Jeli¢, Mariglen Meshini, Rok Kovacéic,
Borjana Lutzkanova, Borna Krstulovi¢, Anna Demetriou, Luka
Bekic, nedostaje Miran Eric / The team of the Uljeva 2012 project,
left to right: Mladen Pesi¢, Nemanja Cavlovic, Anita Jeli¢, Mariglen
Meshini, Rok Kovacic, Borjana Lutzkanova, Borna Krstulovic,
Anna Demetriou, Luka Bekic, Miran Eric missing (photo: L. Bekic)

Istrazivanja na Uljevi nastaviti ¢e se i slijedece godine, a kraj
ovog projekta predvida se u roku od 5 godina. Tada ¢e se mo-
nografski objaviti cjelokupna analiza svih nalaza i dati konac-
no tumacenje ovih brodoloma.
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UNDERWATER
ARCHAEOLOGICAL
RESEARCH AT THE
JANICE SITE IN
PAKOSTANE

Mladen Pesi¢
mpesic@icua.hr

The International Centre for Underwater Archaeology con-
tinued its research campaign at the Janice site in Pakostane
this year. After last year's successful research effort we were
once again witness to the great archaeological potential in the
waters off Pakostane. Two international teams participated in
the research from 30 May to 19 June of 2012-their interest was
focused on the research of two spatially proximate but tem-
porally distant sites. The research campaign was led by Luka
Beki¢ DSc (International Centre for Underwater Archaeology),
deputy head Mato llki¢ DSc (a senior lecturer at the Univer-
sity of Zadar) and joined by research experts Mate Parica and
professor Zdenko Brusi¢ DSc (University of Zadar), Marko Me-
strov (Han-Vrana Agency), Anita Jeli¢ (Croatian Conservation
Institute), Mladen Pesi¢ (International Centre for Underwater

1. Priprema studenata za rad - Beki¢ demonstrira nacin
podvodnog iskopavanja na kopnu / Preparing students for
work-Beki¢ demonstrates the method of underwater excavation
on land (photo: M. Pesic)

PODVODNA

ARHEQLOSKA

ISTRAZIVANJA
NALAZISTA JANICE -

PAKOSTANE
— o

Mladen Pesi¢
mpesic@icua.hr

Medunarodni centar za podvodnu arheologiju u Zadru i ove je
godine nastavio provoditi istrazivanja na prostoru nalazista Jani-
ce u Pakostanima. Nakon proslogodisnjeg uspjesnog istrazivanja,
opet se pokazao veliki arheoloski potencijal koji se skriva u pod-
morju Pakostana. Dvije medunarodne ekipe sudjelovale su uistra-
zivanjima od 30. svibnja do 19. lipnja 2012.g., a njihov interes bio

je usmjeren na istrazivanje dvaju prostorno bliskih, ali vremenski

potpuno razlic¢itih nalazista. Voditelj istrazivanja bio je dr.sc.Luka
Beki¢ (Medunarodni centar za podvodnu arheologiju), zamjenik
voditelja doc.dr.sc.Mato llki¢ (Sveuciliste u Zadru), a s njima su kao
strucnjaci u istrazivanju sudjelovali i Mate Parica i prof.dr.sc. Zden-
ko Brusi¢ (Sveuciliste u Zadru), Marko Mestrov (Han-Vrana), Anita
Jeli¢ (Hrvatski restauratorski zavod), Mladen Pesi¢ (Medunarod-
ni centar za podvodnu arheologiju) te Roman Scholz, Andreas
Grundmann, Dominic Hosner (Deutsche Archdologische Institut
- DAI). Takoder su u radu sudjelovali ronioci Nenad Star¢i¢, Borna
Krstulovic, te apsolventica Eva Buca. IstraZivanja je i ove godine
financirala Turisticka zajednica opcine Pakostane, a tecaj podvod-
ne arheologije UNESCO-ov ured u Veneciji.
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Istrazivanja anticke luke predstavljala su nastavak proslogodis-
nje arheoloske kampanje u kojoj se dovrsavalo iskopavanje sondi
unutar luckog prostora (Bekic et al. 2011, 26-27). Relativno plitak
sloj pijeska koji sadrzi arheoloski materijal, od svega 70-ak centi-
metara, skrivao je Sarenu paletu predmeta koju su koristili antic-
ki stanovnici Pakostana i moreplovci koji su se sidrili u ovu luku.
Fragmenti amfora, egej-

skog kuhinjskog posuda,

keramike grube izrade,

sigilatnog posuda, tegula,

staklenih ¢asa, te velika ko-

licina organskog materijala

(kosti, siemenke maslina, ora-

ha, grancice loze, drvo) svjedoce
nam o dalekim prostorima odakle

se morskim putem dopremala roba
za prodaju i koja je svoj krajniji cilj nas-
la upravo na ovom mjestu.

3. Dio tegule s pecatom C CAESARE (PANSIANA) / Part of tegulae
bearing the seal C CAESARE (PANSIANA) (photo: M. Pesic)

Zanimljivi su i nalazi drvenih elemenata koji se javljaju u slojevi-
ma luke, a koji nam daju naznake da su sluzili kao osnovna kon-
strukcija koja je drzala kamenu strukturu ispune mola. Na osno-
Roman period pier (photo: M. Pesic) vu do sada pronadenih arheoloskih nalaza vrhunac upotrebe
ove luke se vremenski moze smijestiti u period 1. - 2. st. (llki¢, Pa-
Archaeology) and Roman Scholz, Andreas Grundmann and rica, Mestrov 2008, 213-214), doba kada se morskim putem kroz
Dominic Hosner (Deutsche Archdologische Institut - DAI). Also BRI VNI e74| EXTel o EPLRS (N el (oX o] o] N 2l R eI EN (I A Ia AVl o)
participating in the campaign were divers Nenad Starci¢ and

Borna Krstulovi¢, and undergraduate student Eva Buca. The

research was again financed by the Tourism Board of the Mu-

nicipality of Pakostane and the underwater archaeology cour-

se by the UNESCO office in Venice.

The research of the Roman period harbour continues from last
year's archaeological campaign that saw the completion of the
excavation of trenches within the harbour area (Beki¢ et al. 2011,
26-27).The relatively shallow layer of sand with archaeological
material of only about 70 centimetres contained a diverse range
of objects used by the Roman period population of Pakostane
and the mariners who anchored in this harbour. Fragments of
amphorae, Aegean kitchen ware, pottery of coarse fabric, sigi-
llata vessels, tegulae, glass cups and a large quantity of organic
material (bone, olive pits, walnuts, vine branches, wood) bear
witness to the distant areas from which goods were shipped
for sale by sea and that found their ultimate destination here.

the underwater archaeology course (photo: M. Pesic)

anticku Blandonu i Aseriju). Sigurno se dio tereta koji se prevozio
morskim putem i izvozio s ovog prostora, za $to se nadamo da
e se moci i dokazati analizama arheoloskog materijala koji je na-
den tijekom istrazivanja.

| . Osim djelatnika Medunarodnog centra za podvodnu arheologiju
v RN T koji su vodili ova istrazivanja, u njima su sudjelovali i mladi pod-
{4\ :,| J

IS iy vodni arheolozi Boryana Lyutskanova (Bugarska), Maria Ktori (Ci-
1. Abby.Minett, 2. Tanja guﬂ;jl 3. Boryana par), Sarita Karpuzova (Makedonija), Tanja Suflaj (Hrvatska) i Abby
Lyutskanova, 4. Maria Ktori, 5. Sarita Kar- Minett (Ujedinjeno Kraljevstvo). Oni su u sklopu tecaja UNESCO-a
puzova, 6. Mladen Pesi¢, 7. Nenad Staréié i MCPA sudjelovali u ronilackoj i arheoloskoj izobrazbi na Pocet-
nom tecaju podvodne arheologije, te su svoja prakti¢na iskustva
stjecali upravo na ovom bogatom i zanimljivom nalazistu.
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There are also interesting finds of wooden elements that
appear in levels of the harbour and that may have been
used as the basic structure that contained the stone fill of
the pier. Based on the archaeological finds discovered to
date the peak period of use for this harbour can be placed
from the 1st to 2nd century (llki¢, Parica, Mestrov 2008, 213-
214), a period when goods were transported by sea throu-
gh this harbour for the wider area around Pakostane (pri-
marily Roman period settlements Blandona and Asseria).
Itis certain that a part of the cargo transported by sea was
exported from this area, which we hope to prove through
analysis of the archaeological material discovered during
the research campaign.

The staff of the International Centre for Underwater Archae-
ology leading this research campaign were also joined by
participating young underwater archaeologists Boryana
Lyutskanova (Bulgaria), Maria Ktori (Cyprus), Sarita Karpu-
zova (Macedonia), Tanja Suflaj (Croatia) and Abby Minett
(United Kingdom). They took part in diver and archaeology
education in the frame of the UNESCO and ICUA beginner
level underwater archaeology course and ined their han-
ds-on experience at this rich and fascinating site.

This year's archaeological research follows on last year’s
intensive surface survey of the terrain between Janice be-
ach and Sveta Justina island. There is a prehistoric site at a
depth of about 4.5 metres, and three positions were sur-
veyed in 2011 at which an abundance of prehistoric archae-
ological material was discovered, primarily small potsherds
and flint tools (Beki¢ et al. 2011, 27, 29). Trench explorati-
on was undertaken in 2012 at two of the three previously
surveyed positions, with the aim of establishing their pre-
cise dating, characteristics of settlement and the layering
of the site. With the help of a team of archaeological exper-
ts from Germany, who participated throughout the entire
research campaign, it was decided that the first trench at
this site would be excavated at the position that was last
year designated as Position 1. The trench is 2 by 1 metres
in size, with each metre further divided into sub-quadrants
of 0.5 by 0.5 metres. Another trench of the same dimensi-
ons was placed at Position 2 following the same principles.

Along with the material extracted from the trench by divers
during the research, a fine mesh netting was installed at
the end of the airlift dredger used for the excavation into
which all material in the trench was collected. After each
day’s diving was completed the contents of this netting was
sifted on land and inspected for very small archaeological,
in particular organic, finds found in the layers. At Position
1 wooden elements appeared soon after the beginning of
excavation work on the first layer and the trench was clean-
sed to a depth of about 10 cm. Excavation was halted and
a procedure initiated to raise the wooden elements to the
surface. Because of the very high level of fragility of the wo-
oden finds a wooden structure was fabricated onto which
the wood would be transferred prior to extraction from the
seabed. Once the wood was transferred to the structure
everything was carefully wrapped in foil and immobilised
and was then transported to the conservation workshop
for further processing and analysis.

6. Iskopavanja prapovijesne sonde /Excavation of the
prehistoric trench (photo: A. Grundmann)

5. Mestrov i njemacka ekipa - Hosner, Grundmann i Scholz
spremaju se na uron / Mestrov and the German team of Hosner,
Grundmann and Scholz prepare for a dive (photo: L. Bekic)

Nakon proslogodisnjeg intenzivnog povrsinskog pregleda
terena na prostoru izmedu plaze Janice i otocic¢a Sv. Justi-
na ove godine su se nastavila arheoloska istrazivanja. Pra-
povijesno nalaziste nalazi se na oko 4,5 metara dubine, a
tijekom 2011.g. su pregledane tri pozicije na kojima je ot-
kriveno mnostvo prapovijesnog arheoloskog materijala, po-
najvise sitnijih keramickih fragmenata i kremenih alatki (Be-
ki¢cetal. 2011, 27, 29). Tijekom 2012.g. krenulo se u sondazna
istrazivanja na dvije od tri dosada pregledane pozicije, radi
utvrdivanja to¢ne datacije i osobina naselja, te utvrdivanja
slojevitosti nalazista. Uz pomoc¢ stru¢ne arheoloske ekipe iz
Njemacke, koja je sudjelovala tijekom cjelokupnih istrazi-
vanja, odluceno je da ce se na poziciji koja je prosle godine
imenovana nazivom Pozicija 1 postaviti prva sonda na ovom
nalazistu. Sonda je bila dimenzije 2x1 metar, s tim da se sva-
ki metar podijelio na daljnja cetiri podkvadranta dimenzija
0,5x0,5 metara. Po istom principu postavljena je jos jedna
takva sonda na Poziciji 2.
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At Position 2 a total of five layers were excavated to a depth
of over 1 metre when a problem was encountered in the form
of the caving-in of the lateral profiles of the trench as a re-

7. Pogled na bogati sloj u prapovijesnoj sondi / A view of the rich
layer in the prehistoric trench (photo: A. Grundmann)

sult of its relatively great depth, whereupon further excava-
tion was discontinued. The most frequent of the prehistoric
finds from the trench are potsherds of various sizes most of
which have been, unfortunately, worn on the walls and ed-
ges. This is a result of the effects of natural processes in the
sea. Irrespective, these fragments, by their composition and
manufacture may be characterised as products of the Neo-
lithic period. The pottery is for the most part of coarse textu-
re with a large quantity of temper in the form of small white
pebbles and quartzite.

Along with the ceramic objects we also found a large number
of flint tools. For the most part these are scrapers, blades, bla-
delets and end scrapers, and we also collected a large num-
ber of cores and flakes that bear witness to manufacture in
situ. The tools were manufactured from various types of flint-
yellowish, reddish, white and grey. Further analysis of the ori-
gin of this material will offer us insight into the movement and
origin of products from this site. Along with the above cited
we also found a quantity of finds of organic origin-primarily
we should note fragments of bone, seeds, pieces of wood and
charcoal. These finds we also sent for further analysis using the
14C method, which will provide us with precise data on the
time of their creation. The large quantity of flint tools, pottery
and organic material, and the developed layering of the site is
evidence of the long-term settlement of this area. As a small
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Osim $to su ronioci prilikom istrazivanja prikupljali materijal iz
sonde, na izlazu mamut sisaljke s kojom su se vrsila iskopava-
nja bila je zakva¢ena mreza sa sitnim rupicama u koju se pri-
kupljao sav materijal koji se nalazio u sondi. Svakodnevno se
nakon zavrsenog ronjenja sadrzaj ovih mreza na kopnu prosi-
javao i pregledavao radi prikupljanja sitnih arheoloskih, a oso-
bito organskih nalaza koji su se nalazili u slojevima. Na Poziciji
1 su se ubrzo nakon pocetka iskopavanja prvog sloja pojavili
drveni elementi, tako da je sonda ocis¢ena do dubine od oko
10 cm. Iskopavanje je zaustavljeno te se krenulo u postupak
podizanja drvenog elementa na povrsinu. Radi izrazite krhko-
sti drvenog nalaza morala se izraditi drvena konstrukcija na
koju ¢e se drvo prebaciti prije podizanja s morskog dna. Na-
kon prebacivanja drva na konstrukciju, sve je pomno zamo-
tano u folije i imobilizirano, te se na taj nacin prenijelo u kon-
zervatorsku radionicu na daljnju obradu i analizu.

Na poziciji broj 2 ukupno se iskopalo 5 slojeva do dubine
preko 1 metar, kada se poceo pojavljivati i problem vezan
uz urusavanje boc¢nih profila sonde radi njene relativno ve-
like dubine, te su radovi zaustavljeni. Medu prapovijesnim na-
lazima unutar sonde najbrojniji su keramicki fragmenti razlicitih
veli¢ina, od kojih na Zalost, vecina ima izlizane stijenke i rubove.
To je posljedica rada prirodnih procesa u moru. Bez obzira na to,
ovi fragmenti se prema svom sastavu i izradi mogu okarakteri-
zirati kao proizvod iz vremena neolitika. Keramika je uglavnom
grube fakture sa velikom kolicinom primjesa u obliku sitnih bi-
jelih kamencica i primjesa kvarcita.

Osim keramickih predmeta, pronaden je i velik broj roznjackih
alatki. Uglavnom su to strugala, nozevi, nozici i grebala, a priku-
pljen je i velik broj jezgri i odbitaka koje svjedoce o izradi in situ.
Alatke su izradene od razli¢itih vrsta kremena, Zuc¢kastog, crven-
kastog, bijelog, sivog. Daljnja analiza porijekla materijala dati ¢e
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8. Kremene alatke iz sonde na Poziciji 2 / Flint tools from the
trench at Position 2 (photo: E. Buca)
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nam uvid u kretanje i porijeklo proizvoda sa ovog nalazista. Uz
navedeno, nadena je i odredena koli¢ina nalaza organskog po-
rijekla - prvenstveno treba spomenuti fragmente kostiju, zatim
sjemenke, komadice drva i ugljena. | ovi nalazi su poslani na dalj-
nje analize metodom 14 C, koji ¢e nam dati to¢ne podatke o vre-
menu njihovog nastanka. Velika koli¢ina kremenih alatki, kerami-
ke i organskog materijala, te razvijena slojevitost nalazista, dokaz
su dugogodisnje naseljenosti ovog podrucja. Bududi da je ove




surface area was opened this year, we have yet to find parts
of residential structures, but this site is undoubtedly a habi-
tation area that was settled over an extended period of time.

& |
[ 74 g

To date only a very small number of habitation sites have been
found in Croatia that have been submerged as a result of chan-
ges in sea level, and research conducted at these locations is
very rare. It is for this reason precisely that the experience in
documenting and method of exploration and the results we
have achieved during this campaign in collaboration with the
German archaeological institute - DAl represents a major step
forward for underwater archaeology in Croatia. Once again,
during the 2012 campaign, the potential of the Janice site was
demonstrated, and we look forward to the continuation of re-
search in cooperation with the local community in Pakosta-
ne, which has so generously supported our research to date.

10. Hosner i Scholz detaljno pregledavaju materijal iz sonde / Hosner
and Scholz make a thorough inspection of the material from the

trench (photo: A. Grundmann)

godine otvorena mala povrsina, jos uvijek nismo pronasli dijelove
stambenih struktura, ali ovo nalaziste nesumnjivo predstavlja na-
seobinski prostor koji je bio naseljen kroz duzi vremenski period.

9. Drveni elementi iz prapovijesne sonde / Wooden elements from the
prehistoric trench (photo: A. Grundmann)

Do danas je u Hrvatskoj pronaden mali broj prapovijesnih
naseobinskih nalazista koja su potopljena uslijed promjena
razine mora, a istrazivanja koja su provodena na takvim loka-
cijama su prava iznimka. Upravo zato iskustva u dokumenta-
ciji i nacinu istrazivanja, te rezultati koje smo ostvarili tijekom
ove kampanje u suradnji s Njemackim arheoloskim institu-
tom - DAl predstavljaju veliki napredak za podvodnu arheo-
logiju u nas. | tijekom kampanje 2012.g. dokazan je potencijal
koji pruza nalaziste Janice, te se veselimo budu¢em nastav-
ku istrazivanja u suradnji s lokalnom zajednicom iz Pakosta-
na koja je do sada svojim nesebi¢nim zalaganjem podupira-
la nasa istrazivanja.
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SURVEY OF THE
SEABED OF ZADAR

COUNTY
-0

Mladen Pesi¢, Marko Mestrov
mpesic@icua.hr, markomestrov@ymail.com

It is a common observation nowadays that it is hard to find a piece
of the earth on which human foot has never set, and that people
know every corner of the planet. We most certainly cannot apply
this fact to the broad maritime expanses in which people daily
make new and interesting discoveries. This precisely is the mis-
sion of underwater archaeology-to discover and research new
archaeological finds, a mission often achieved through a survey
of the seabed that humans are relatively infrequent visitors of.

In October and November of 2012 staffers at the International
Centre for Underwater Archaeology conducted a survey of the
seabed in the Zadar County area. The reconnaissance, led by
Mladen Pesi¢ and Luka Beki¢ of ICUA Zadar, also included the
efforts of outside associate divers Marko Mestrov, Jerko Macura,
Rok Kovaci¢ from Slovenia and Petar Dobrovi¢ providing tech-
nical support. The investigation was conducted by traditional
means-diving, but we also employed Side Imagining Sonar of
the seabed during our survey of the area.

Unfortunately, we must note that at the locations we surveyed-
which once certainly contained an abundance of archaeological
material-the majority of these finds have been either destroyed

1. Balastno kamenje s brodoloma na otoku Kozina /Ballast stones
from the shipwreck at the island of Kozina (photo: R. Kovacic)
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REKOGNOSCIRANJE
PODMORJA,
/ADARSKE ZUPANIIE .

Mladen Pesi¢, Marko Mestrov
mpesic@icua.hr, markomestrov@ymail.com

U danasnje vrijeme cesto se kaze da je tesko naci komad zemlje
na koji nije krocila ljudska noga i da je ljudima poznat svaki ku-
tak nase planete. Ovu Cinjenicu zasigurno ne mozemo primije-
niti i na Siroka morska prostranstva u kojima ljudi svakodnevno
otkrivaju nove i zanimljive stvari. Zadatak podvodnih arheolo-
ga je upravo takav, otkriti i istraziti neka nova arheoloska na-
lazista i to se ¢esto ostvaruje pregledom podmorja u kojem su
ljudski posjetioci relativno rijetki.

Tijekom listopada i studenog 2012.g. djelatnici Medunarodnog
centra za podvodnu arheologiju obavljali su pretrazivanja pod-
morja na prostoru Zadarske Zupanije. U rekognosciranjima su
uz voditelja Mladena Pesica te Luku Bekica iz MCPA Zadar, su-
djelovali i vanjski suradnici ronioci Marko Mestrov, Jerko Ma-
cura, Rok Kovaci¢ iz Slovenije te Petar Dobrovi¢ kao tehnicka
podrska. Istrazivanja smo obavljali na tradicionalan nacin - ro-
njenjem, ali smo se prilikom pregleda terena koristili i skenira-
njem dna uz pomoc Side Imagining Sonara.

Na zalost, moramo primijetiti da je na polozajima koje smo pre-
gledalii koja su nekada davno sigurno sadrzavala mnostvo ar-
heolosko materijala, ljudska ruka unistila ili otudila vecinu ta-
kvih nalaza. Brodolomi koje mi danas nalazimo uglavnom se
uocavaju prema hrpama balastnog kamenja koje se koristilo za
odrzavanje stabilnosti brodova. Dva brodoloma koja su locirana




2. Novovjekovni brodolom na Velom skolju / Post Medleval
shipwreck on Veli skolj (photo R. Kovacic)

or removed by human activity. The shipwrecks we now find are
for the most part recognised as a pile of ballast stones used to
maintain the stability of these vessels. Two located shipwrecks
were identified precisely by these piles of stone. One of these is
located to the southwest of the island of Kozina near the island
of Vrgada-its pile of fragmented ballast stones covers an area of
about 15 by 5 metres. Based on very small finds of Aegean kitch-
enware, fragments of tegulae and the body of an amphora, the
ship was dated to the Roman period from the 1st to 3rd centu-
ry. The second shipwreck near the islet of Veli Skolj not far from
Pakostane, which on the surface appears to be much like the
cited Roman period shipwreck, actually belongs to a much lat-
er period. A pile of 5 by 6 metres including ballast stone mixed
with brick and heaps of roof tiles of various size. It appears that
this was a smaller vessel that perhaps conducted local transport
of construction material. The finds of ware among the construc-
tion material can approximately date the shipwreck to the 16th
century (Mestrov 2008, 21).

At times shipwreck can be identified on the basis of finds of frag-
mented ceramic material scattered on the seabed. Although

4. Keramicki nalazi s africkog brodoloma / Pottery finds from an
African shipwreck (photo: R. Kovacic)

prepoznata su upravo prema takvim hrpama kamenja. Jedan
od njih nalazi se na jugozapadnom dijelu otoka Kozina kod Vr-
gade i njegova hrpa lomljenog balastnog kamenja prostire se
na podrucju od 15x5 metara. Na osnovu sitnih nalaza egejskog
kuhinjskog posuda i dijelova tegula i tijela amfora brodolom se
datira u anticki period od 1. - 3. st. Drugi brodolom kod otoci-
¢a Veli Skolj nedaleko Pakostana, koji povrsinski izgleda sli¢no
kao i spomenuti anticki, pripada dosta kasnijem periodu. Na
dubini od svega 5 metra nalazi se hrpa dimenzija 5x6 metara,
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5. Anticki brodolom na otoku Babuljasu /A Roman period
shipwreck off the island of Babuljas (photo: R. Kovacic)

the quantity of data we can collect from research of these
types of sites is reduced, they are archaeologically valua-
ble for several reasons. The sites are not entirely devastat-
ed and, as a result, the period in which the vessel sank can
be identified on the basis of a limited number of finds, as
can a part of the cargo it was carrying and the routes these
ships navigated, all of which supplements our knowledge
of the commercial links and routes in the Adriatic through-
out history. One such site is located to the east of the island

7. Nacrt lukobrana iz Petréana u Site Recorderu / Sketch of the
breakwater at Petrcane in Site Recorder (author: M. Pesic)
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koja sadrzi balastno kame-
nje pomijesano s opekama

i kupama kanalicama ra- |
zlicitih dimenzija. Izgleda
da se ovdje radi o manjem

brodu, koji je mozda nalo-
kalnom prostoru prevozio
gradevinski materijal. Nala-

zi posuda koje se pronalazi iz-
medu gradevinskog materijala
mogu brodolom okvirno smjestiti
u period 16. st. (Mestrov 2008, 21).

Ponekad se brodolomi mogu definirati i prema nalazima polo-
mljenog keramickog materijala razasutog po morskom dnu. lako
je na ovakvim nalazistima koli¢ina podataka koju mozemo dobi-
ti iz istraZivanja bitno reducirana, ona su arheolozima vrijedna iz
vise razloga. Nalazista uglavnom nisu devastirana u potpunosti,
pa se i na osnovu male kolic¢ine nalaza moze definirati period kada
je brod potopljen, dio tereta koji je nosio, te rute na kojima su se

takvi brodovi kretali, cime se upotpunjuje slika trgovackih veza i
putova na Jadranu kroz povijest. Jedno takvo nalaziste nalazisei
na istocnom dijelu otoka Kozine. lako je nadeno tek nekoliko fra-
gmenata amfora ravnog dna poznatih pod nazivom Forlimpopoli,
radi uvjeta pod kojima su nadeni - na udaljenosti od sigurne luke
ili sidriSta, ovo nalaziste bi mogli okarakterizirati kao devastirani
brodolom. Amfore nadenog tipa datiraju se u period 1.- 2.st., a
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8. Fotografiranje devastiranog nalazista / Photographing a
devastated site (photo: L. Bekic)

of Kozina. Although only a few fragments of flat-bottomed
amphorae known as Forlimpopoli were found, by the condi-
tions at which they were discovered-far from a safe harbour
or anchorage-this site may be characterised as a devastat-
ed shipwreck. The amphorae of the type found are dated
to the period from the 1st to 2nd century and were manu-
factured at several Roman period centres in Italia, Hispania,
Gaul, the Aegean area, and in Croatia at Loron, FaZzana and
Crikvenica (Starac 2006, 97,98).

We can also identify a devastated shipwreck off the small is-
let of Babuljas near Pakostane. In the broader seabed in the
waters off this islet we find a scattered cargo of a ship car-
rying large cylindrical amphorae. Besides the few finds of
the bases and rims of amphorae, the wreck is characterised
by a large quantity of fragmented body sections scattered
across the seabed, and we find evidence of the African ori-
gin of the vessel in the form of several plates manufactured
of red clay-known as terra sigillata chiara-which can be ap-
proximately dated to the 3rd to 4th century (Gandolfi 2005).

To this day we can find very small archaeological finds at
anchorages used by ships on their journeys-often, because
of the shallow areas in which they are located, the target of
divers who claim these finds as souvenirs. Three such posi-
tions off the islands of Osljak, Vrgada and off Petr¢ane were
inspected in the frame of the reconnaissance. Surveys in
the waters of the islands resulted in finds of several types
of amphorae necks, which bear witness to the diverse car-
gos plying the Adriatic in the Roman period.

The cove at Petrcane near the small church of Sveti Bartul
(St Bartholomew), which has its origins in the 12th and 13th
centuries, revealed a small breakwater. A survey established
that material could be found around it from the Post-Medie-
val period and that this structure can be interpreted as a safe
harbour and shelter for mariners who were in the area of the
monastery and surrounding structures throughout history.

This survey once again demonstrated that the wealth of
the seabed continues to surprise us and holds many new
secrets waiting to be discovered. The search for new finds
draws us to the depths of the sea in the hope of finding yet
another link in the data that we can incorporate into our
picture of the past and to add yet another piece to the his-
torical mosaic.

proizvodile su se u vise antickih centa-

ra u Italiji, Hispaniji, Galiji, egejskom pro-
storu, alii kod nas - u Loronu, Fazani, Crikve-
nici (Starac 2006, 97,98).

Devastirani brodolom mozemo prepoznati b
i na malom otoci¢u Babuljasu nedaleko
Pakostana. Na Sirem prostoru u pod-

morju ovog otocica pronalazimo rasuti teret broda koji je prenosio
velike cilindri¢éne amfore. Osim rijetkih nalaza dna i oboda amfo-
ra, karakterizira ga velika koli¢ina fragmentiranih tijela koji se na-
laze razasuti pod dnu, a dokaz o africkom porijeklu broda doka-
zuje nam i nekoliko tanjura izradenih od crvene gline, poznatih
pod nazivom terra sigillata chiara, koji se mogu okvirno datirati u
3.-4.st. (Gandolfi 2005).

\}"u'. :
Na sidristima koja su koristili brodovi tijekom "": -
svojih putovanja i danas se nalaze sitni arhe- £ :'d! ]
oloski nalazi, koji su najéesce radi svoje male o
dubine u kojima su potopljeni g

bili ¢esta meta ronioca koji su

te nalaze uzimali kao su-

venire. U sklopu reko-

gnosciranja pregleda- ' &
ne su tri takve pozicije

na otoku Osljaku, otoku Vrga-

dii Petr¢anima. Pretrage otoka su

rezultirale pronalaskom nekoliko razlici-

tih tipova grla amfora $to nam svjedoci o 3aroli-
kom teretu koji je morskim putem putovao preko
Jadrana u anticko doba.

Uvala u Petréanima uz crkvicu sv. Bartula koja porijeklo vuce
iz 12.-13. stoljeca skrivala je jedan manji lukobran. Njegovim
pregledom ustanovljeno je da je okolo njega moguce prona-
¢i materijal iz razdoblja novog vijeka, te se ova struktura moze
interpretirati kao sigurna luke i utociste za pomorce koji su tije-
kom povijesti boravili u prostoru samostana i okolnih objekata.

| tijekom ovih pretrazivanja se pokazalo da nas bogatstvo pod-
morja uvijek iznova iznenaduje i uporno skriva tajne koje se
moraju otkriti. Potraga za novim nalazistima nas vuce da za-
ronimo u morske dubine u nadi da ¢emo otkriti jos neki novi
podatak koji mozemo uklopiti u sliku nase proslosti i sloziti jos
jednu kockicu u povijesnom mozaiku.
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UNDERWATER
SURVEY IN
SIBENIK-KNIN

COUNTY
Y.

Mladen Pesi¢, Marko Mestrov
mpesic@icua.hr, markomestrov@ymail.com

Underwater research and preliminary surveying in Sibenik-Knin
County has been ongoing since the 1960s. It was then-at the in-
itiative of archaeologists, above all Zlatko Gunjaca and Zdenko
Brusi¢, with the help of diver Dalibor Martinovi¢-that the search
for underwater sites was launched, already the target of various
looters. This reconnaissance resulted in the discovery of a num-
ber of key underwater sites that were researched over the years
that followed, such as the shipwreck off Cape Plavac on Zlarin
with a cargo of Dressel 2-4 amphorae and Arretine pottery or at
Gusteranski near Zirje with its 2nd century shipwreck, and many
others (Jurisi¢ 2000, 64, 71). Afterwards, underwater research in
Sibenik-Knin County was conducted for the most part under the
leadership of Mario Jurisi¢, Igor Miholjek and other profession-
als with the Croatian Conservation Institute, and in recent times
by the professionals at the International Centre for Underwater
Archaeology in Zadar.

Joining campaign leader Mladen Pesi¢ and Luka Beki¢ of ICUA
Zadar in this year's preliminary surveys were outside associate di-
vers Marko Mestrov, Jerko Macura, Rok Kovacic¢ of Slovenia and
technician Petar Dobrovi¢. During the reconnaissance we con-
centrated on two locations we deemed to be of interest and to
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PODVODNO
REKOGNOSCIRANJE
SIBENSKO-KNINSKE
ZUPANLE

Mladen Pesi¢, Marko MeStrov
mpesic@icua.hr, markomestrov@ymail.com

Podvodna istrazivanja i rekognosciranja na prostoru Sibensko-
kninske Zupanije zapoceta su jos tijekom 1960-ih. Tada se na ini-
cijativu arheologa, prvenstveno Zlatka Gunjace i Zdenka Brusica
uz pomoc ronioca Dalibora Martinovica, pokrenulo pretraziva-
nje podvodnih nalazista koja su vec i tada bila na meti raznih
pljackasa. Ova rekognosciranja rezultirala su otkri¢em niza bit-
nih podvodnih nalazista koja su kasnijih godina bila i istraziva-
na, primjerice brodolom kod rta Plavac na Zlarinu s teretom Dre-
ssel 2-4 amfora i aretinskom keramikom ili Gusteranski kod Zirja
s brodolomom iz 2.st., ali i mnogi drugi (Jurisi¢ 2000, 64, 71). Na-
kon toga podvodna istrazivanja Sibensko-kninske zupanije na-
stavljena su prvenstveno pod vodstvom Marija Jurisi¢a, Igora Mi-
holjeka i drugih djelatnika Hrvatskog restauratorskog zavoda, a
u novije vrijeme i djelatnika Medunarodnog centra za podvod-
nu arheologiju u Zadru.

U ovogodi$njim rekognosciranjima su uz voditelja Mladena Pe-
3ica te Luke Bekica iz MCPA Zadar, sudjelovali i vanjski suradnici
ronioci Marko Mestrov, Jerko Macura, Rok Kovacic iz Slovenije te
tehnicar Petar Dobrovi¢. Tijekom rekognosciranja smo se koncen-
trirali na dvije lokacije koje smo smatrali zanimljivima i do sada
nedovoljno istrazenima - podru¢je oko Skradina na rijeci Krki i




date insufficiently investigated-the area around Skradin on the
Krka River and the area around the island Arta Velika. Also inves-
tigated were several positions we felt were archaeologically inter-
esting because of their location, which may have served as po-
tential anchorages or sites where shipwrecks may have occurred.
The search was conducted with the aid of Side Imagining Sonar,
a device with which we have identified the positions of old ship-
wrecks, and some modern wrecks. One such vessel is the Teta
Sara, which was used prior to its sinking as a work vessel in div-
ing campaigns conducted in the territory of Sibenik-Knin County.
In the frame of on-land reconnaissance of the area around Sk-
radin, a well-known port and centre of commerce in Roman
Dalmatia, professor Zeljko Mileti¢ DSc and professor Miroslav
Glavici¢ DSc identified the remains of a wharf that may have
been a part of a Roman period harbour (Glavici¢, Mileti¢ 2008,

3. Struktura rimske operativne obale u Skradinu / The structure of
the Roman wharf at Skradin (photo: M. Pesic)

144-148). Based on this information we conducted underwa-
ter reconnaissance of the area of Lenovac, downstream of the
ACl Marina in Skradin and discovered interesting finds that in-
dubitably testify to the existence of structures that were once

Desno 70

prostor oko otoka Arta Velika. Uz to je pregledano i nekoliko po-
zicija koje su nam se ¢inile arheoloski zanimljive radi svoje loka-
cije koja je mogla sluziti kao potencijalno sidriste ili mjesto gdje
su se mogle dogoditi brodske havarije. PretraZivanje se vrsilo i
uz pomoc Side Imagining Sonara, uredaja s kojim smo otkrivali
pozicije starih brodoloma, ali i neke moderne olupine. Primjeri-
ce brod Teta Sara koji je prije svoje nesrece sluzio kao radni brod
u ronilackim akcijama koje su se obavljale na teritoriju Sibensko-
kninske Zupanije.

U sklopu kopnenih rekognosciranja prostora oko Skradina, po-
znatog luckog i trgovackog sredista na teritoriju rimske provinci-
je Dalmacije, prof.dr.sc.Zeljko Mileti¢ i prof.dr.sc. Miroslav Glavi¢i¢
uodili su ostatke operativne obale koji bi mogli pripadati antic-
koj luci (Glavici¢, Mileti¢ 2008, 144-148). Na osnovu tih informa-
cija proveli smo podvodno rekognosciranje podrucja Lenovac,
nizvodno od ACI Marine u Skradinu, te otkrili zanimljive nalaze
koji nedvojbeno svjedoce o postojanju konstrukcija koje su neka-
da bile dio operativne obale. Njihovi ostaci vidljivi su ve¢ na 10-ak
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5. Crtez rimskog legionarskog koplja u vrlo korodiranom stanju
/Drawing of the very corroded Roman legionary’s spearhead
(author: L. Bekic)

part of a wharf. Their remains are visible just some ten centi-
metres under the surface of the water and at places reach a
depth of almost two metres. Much of the stone structure of
the wharf and of the embankment created when it collapsed
is covered in the silt and tufa formations created by the Krka
River over time and there is a deep layer of silt on the bottom
of the river channel at a depth of from 7 to 12 metres. If we
also consider the factor of poor visibility it is evident that the
identification of very small archaeological finds on the river-
bed it a difficult task. Nevertheless, the survey of the area pro-
vided evidence of the remains of human activity during the
Roman period. Parts of tegulae, pithos and amphorae undeni-
ably indicate the lengthy habitation and commerce that took
place here, and fragments of African and eastern Mediterra-
nean amphorae bear witness to the distant lands from which
foodstuffs were delivered. Certainly the most interesting find
is a Roman legionary’s spear with a shaft socket. It was found
encrusted and firmly adhered to the rock of the embankment
under the wharf. This find testifies to the presence of the Ro-
man army, based in the 1st century at the military camp at
Burnum that was certainly supplied with the provisions neces-
sary for its operations primarily by way of the port at Skradin.
Similar spearheads were found at the Roman camp at Vindo-
nissa where the Xl Legion was based after Burnum (Unz, De-
schler-Erb 1997, 8, T. 18 276, T. 19 319, 320).

Theisland of Arta Velika is located in the area between Drage,
Murter and Vrgada at a strategically interesting position for
ships plying the waters of the PaSman canal in the past. The
island is mentioned in the 7th century Ravenna Cosmography
of an anonymous author that, in listing settlements, cites this
island under the name of Artion (Ca¢e 1995, 21). During our
reconnaissance we were based in the area of the islets of Ar-
tica and Artica Mala, located to the northwest of the island of
Arta Velika. The diverse finds of amphorae and Post-Medieval
material we discovered scattered around the islet bear witness
to many years of navigation in this area and to the fact that
this was a place where ships sought refuge during storms or
overnight shelter and anchorage. Based on the types of am-
phorae originating from the Late Roman period we can con-
clude that the period of most intensive traffic was in the 3rd

7. Mestrov s novovjekovnim tanjurom na Artici/ Mestrov with a
Post-Medieval plate at Artica Mala (photo: J. Macura)
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centimetara ispod razine vode, a na nekim mjestima se protezu
do dubine od gotovo 2 metra. Vedi dio kamene strukture obale i
nasipa koji je nastao njenim urusavanjem prekriven je ostacima
mulja i sedrenim formacijama koje je rijeka Krka stvarala tijekom
proslosti, a na dnu rije¢nog korita na dubini od 7-12 metara po-
javljuje se i debeli sloj mulja. Kad tome pridruzimo i slabiju vidlji-
vost, jasno je da je u takvim uvjetima vrlo tesko registrirati sitne
arheoloske nalaze na dnu. Ipak se tijekom pregleda terena moglo
posvjedociti o ostacima ljudskih djelatnosti tijekom anti¢kog raz-
doblja. Dijelovi tegula, pitosa i amfora nedvojbeno dokazuju du-
gogodisniji zivot i trgovacku razmjenu koja se dogadala na ovom
prostoru, a fragmenti africkih i istoéno mediteranskih amfora svje-
doce o dalekim krajevima odakle su se dopremali prehrambeni

narsko koplje s tuljcem za nasad. Nadeno je inkrustrirano i ¢vrsto
zaraslo za stijene nasipa ispod operativne obala. Ovaj nalaz nam
svjedoci o prisutnosti rimske vojske koja je tijekom 1. st. boravila
u vojnom logoru u Burnumu, a za koju se zasigurno prvenstveno
preko luke u Skradinu obavljalo dopremanje namirnica nuznih za

-
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8. Nalazi brodoloma s teretom Lamboglia 2 amfora /Find of a
shipwreck with a cargo of Lamboglia 2 amphorae (photo: J. Macura)

and 7th centuries. This is borne out by a large number of am-
phorae with external ribbing, the Late Roman 1 and 2 types,
manufactured in the area of the Greek islands. For one of the
ships that passed this part of the Adriatic coast this area was
the end of the line. A ship with a cargo of Lamboglia 2 am-
phorae used in the period of the 2nd century BC to the 1st
century AD ended its navigation in the waters of the islet
of Artica, and their remains are today visible scattered over
a wide area between the patches of Neptune Grass cover-
ing the seabed.

This programme continues a reconnaissance project the chief
aim of which is to supplement the database on underwater
archaeological sites in Croatia. All of the data collected in
past and future research campaigns will be logged into the
MACHU.HR database, which will contribute to advancing the
registration and protection system being developed at the
International Centre for Underwater Archaeology in Zadar.

10. Ronilac s amforom Lamboglia 2 kod otocica Artica/ Diver with
a Lamboglia 2 amphora near Artica islet (photo: J. Macura)

njeno funkcioniranje. Sli¢na koplja su nadena i u rimskom logo-
ru u Vindonissa gdje je XI. legija boravila nakon Burnuma (Unz,
Deschler-Erb 1997, 8, T. 18 276, T. 19 319,320).

Otok Arta Velika nalazi se na prostoru izmedu Draga, Murtera i Vr-

gade na zanimljivom strateskom polozaju za bro- .

dove koji su tijekom povijesti plovili PaSmanskim | g

kanalom. Sam otok spominje se i u djelu Anoni- .~ r
ma Ravenjanina Cosmographia iz 7.st, koji na- .
brajajuci naselje navodi ovaj otok pod imenom
Artion (Cace 1995, 21 ). Tijekom naseg rekognos-
ciranja bazirali smo se na prostor otocica Artice i

/.

-

Artice Male koji se nalaze sjeverozapadno od otoka Arte Velike.
Razliciti nalazi amfora i novovjekovnog materijala -
koje smo otkrili rastrkane uokolo otocica svjedo-

¢e o dugogodisnjoj plovidbi na ovom prostoru,

i predstavljaju mjesta na kojima su brodovi trazili
utociste za loSeg vremena ili samo zaklon i sidriste

za vrijeme nocnih odmora. Prema tipovima amfora
koje potjecu iz kasnoantickog razdoblja moze se za-
kljuciti da je najintenzivniji promet bio upravo u perio-
du4.i7.st. O tome svjedoci veci broj amfora s narebre-
nim vanjskim dijelom tijela - Late Roman 1 i 2 koje

su se proizvodile na podrucju grckih otoka. Za je-
dan od brodova koji su prolazili ovim dijelom .
jadranske obale u antici ovo podru¢je ozna-

Cilo je i kraj plovidbe. Brod s teretom amfora
Lamboglia 2, koje su se upotrebljavale u peri-

odu 2.st. prije Krista do1.st. nakon Krista
okoncao je svoju plovidbu u podmorju

otocica Artice, te su danas tu vidljivi njiho-

vi ostaci razasuti na Sirokom prostoru izmedu

trave posidonije koja prekriva morsko dno.

Ostvarenjem ovog programa nastavlja se projekt rekognoscira-
nja ¢ija je glavna svrha nadopunjavanje baze podataka s poda-
cima o podvodnim arheoloskim nalazistima na tlu Hrvatske. Sve
informacija koje su rezultat proslih i buducih istrazivanja biti ¢e
unijeti u bazu MACHU.HR, $to ¢e doprinijeti unapredenju susta-
va biljezenja i zastite koji se razvija u Medunarodnom centru za
podvodnu arheologiju u Zadru.
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CONSER\/ATION— KONZERVATORSKO-
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ON A POST- RADOVI NA NOVOVJE-
MEDIEVAL COPPER  RNOMNOAR AU GITNONY

CAULDRON KOTLU o
-0

Mladen Mustacek Mladen Mustacek
mmustacek@h-r-z.hr mmustacek@h-r-z.hr

Archaeological research of a post-medieval shipwreck at the NG X CRRIEVAEN [N e) 7ol e}V sTele f oTdele o] [l e N N ool &
Sveti Pavao underwater site off the island of Mljet has been [l XeTaaN e E (I {VRY | ITSI IS\ L= WETol o] folVeYe [ IE{=RoTe A0l 0/ X< B
underway since 2007. Several elements of a ship’s structure EENEReIeloaRIel NI NI (eI Yo (Yo Te N I=RVAI-N=I (1A= s EY =W o] foTe [ X!
have been found at this site, along with eight bronze cannon  EESTCIIEREETiR o] elale= 1ol s RieT TN R C TR R Ta ek AV eNo [(VLe[la I T
and an abundance of other archaeological finds, including a [l (X UM EIEVE N TLe (VRO [N ENN oE LI N eI E LM E LT N X
copper cauldron. The 43 by 27 centimetre copper cauldron EREIXelin VAL RSP @I A N Ao B =Nele Ne WIITN oY (¢l g 1N o) [oldl3]
was forged from two copper plates joined by rivets. There are  [ITEle (Vo] oJaTeN el glel¥ g el s [-W-£:1 (YU (1 EMINERe T ETE 1T o VR
four rivets each on diametrically opposite sides of the rim of EEI{eIGINEIICIIETNERe] ofele EN el ENIEI EVLRINoloXellild 2] (o) lel:]
the cauldron that affix the handle attachments and missing  [Eele]aalelVN eI {aW[=N elfeNoTilaV R -TaIE1 = 1NN U le U Lo [=Na =Te [ S ] [V
handles. The cauldron was covered in limestone and corro- EESRERNH CRRLUIEIT ST N I Elo N =N o leN oI (= I\ R'E e [-5
sion encrustations on its interior and exterior sides. A metal EI U RNt FA A IINIENECEINERNERC I TReIeRe RENIEINERE
surface of 20 by 5 cm on a part of the bottom towards the IR I ERNIEE] s ENelole [a-We (100 g VA [SPAO D QR 1 RUN Told oI
belly of the cauldron has entirely decayed and is missing. nosti je propala i nedostaje.

Upon extraction from the sea the cauldron was transported to  JENELCCTARI(Y[RPAYE o [la NPT o] - M (el Elo R [eXe Lol o (=gl I NUN = 1VE
the restoration workshop where, after the condition as found [EEII N ellelsi It e IIN N ET I a RV le I TE T ENNe [ VT[Sl
was recorded and documented, it was cleansed of algae, sea- ERUEWERECIEC Il B EhEReIdi TRl [l [ [T\ RN I CHIER
weed and sand before being prepared for desalination. The [IIN=IER[=ReIdleIt=InlIflalLNe LI IPZIS|[VAIDIEE I IP£Td I EB T
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desalination process was conducted by immersing the ob-
jectin a tap water bath. The process was monitored month-
ly with instrument measurements of salinity. The desalina-
tion process lasted twelve months whereupon the object
was taken out of the water bath and dried. The desalinisa-
tion of the object was followed by the removal of surface
accumulations from the object. The calcification deposits
and limestone were removed from the surface of the metal
by the mechanical use of various hand tools. The removal of
large calcite and limestone deposits from the surface of the
metal exposed the products of corrosion, covering the en-
tire object. Mechanical cleansing trials showed that the cor-
rosion deposits on the surface of the object were unstable
and present in a very thin layer, with the original metal ap-
pearing upon their removal. Given the lack of a firm and sta-
ble patina we undertook the removal of the corrosion layer
from the surface of the metal using the mechanical method
of micro-sandblasting.

As the original metal surface was revealed on sections of the
cauldron during the removal of the corrosion layer, an arti-
ficial patina was applied to these sections. Patination trails
were conducted on a small section of the metal using sev-
eral chemical substances that create an artificial patina on
metal. Patination with liver of sulphur yielded the most nat-
ural appearance, and this substance was used for the pati-
nation of the original metal surface. The missing segment of

provedena potapanjem predmeta u kadu s vodovodnom
vodom, dok se pracenje procesa obavljalo mjese¢no, in-
strumentalnim mjerenjem saliniteta. Proces desalinizacije
trajao je 12 mjeseci nakon ¢ega je predmet izvaden iz vode
i posusen. Nakon s$to je predmet desaliniziran, uslijedilo je

2. Zateceno stanje predmeta / The state of the object as found
(photo: R. Moskovic)

uklanjanje naslaga s povrsine predmeta. Nakupine kalcifi-
kata i vapnenca uklonjene su s povrsine metala mehanic-
ki upotrebom raznog ru¢nog alata. Nakon uklanjanja vecih
kalcitnih i vapnenackih nakupina na povrsini metala postali
su vidljivi produkti korozije koji su prekrivali cijeli predmet.
Mehanicke probe ¢is¢enja pokazale su da su korozivni slo-
jevi na povrsini predmeta nestabilni te da su prisutni u vrlo
tankom sloju nakon ¢ijeg se uklanjanja ispod njih pojavlju-
je izvorni metal. S obzirom na nepostojanje ¢vrste i stabilne
patine, pristupilo se uklanjanju korozijskog sloja s povrsine
metala mehanickom metodom mikropjeskarenja.

Buduci da je prilikom uklanjanja korozivnog sloja, na dije-
lovima kotla otkrivena izvorna povrsina metala, na tim je

4. Nanasanje epoksidne smole / Application of epoxy resin
(photo: M. Mustacek)

3. Mikropjeskarenje korozijskih slojeva / Micro-sandblasting of
corrosion layers (photo: M. Mustacek)

the cauldron was reconstructed and integrated using epoxy
resin with the addition of pigment whereupon the integra-
tion was shaped using a micro-motor. A barrier coat of Par-
avax consisting of a mixture of Paraloid B-72 and microcrys-
talline wax in toluene was applied to the object to protect it
from atmospheric effects.

Laboratory analysis was conducted on a sample of the met-
al and a sample of black deposit from the bottom of the
cauldron. The metal sample was analysed using the x-ray
fluorescence method (XRF). The result of the metal analy-
sis showed a 99% copper presence in the sample. The black




5. Pozicije analiziranih uzoraka / The positions of analysed
samples (photo: M. Mustacek)

deposit sample was analysed by FT-IR spectroscopy. The result of
the analysis of the deposit sample showed the presence of ele-
ments that originate from compounds of organic materials and
soil substances, silicates and clay.

Koncenimeija

almemats (%s)

Cm (%), ostali
ehementi prvulng 8
tragovinn iCa O, Fe,
Bn, Ph. As. 5b)

7. Rezultati analize metala i uzorka taloga / The results of the
analysis of the metal and deposit sample (author: M. Mustacek)

The conservation-restoration operations saw the removal of de-
posits of limestone and corrosion from the object and its stabilisa-
tion and restoration. No adverse changes were observed on the
object following the restoration work-its further decay has been
prevented and the object has been preserved for the long term.

dijelovima nanesena umjetna patina. Na manjem dijelu me-
tala napravljene su probe patiniranja upotrebom vise kemij-
skih sredstava koje na metalu stvaraju umjetnu patinu. Pati-
niranjem sumpornom jetrom dobiven je najprirodniji izgled,
pa je s tim sredstvom patinirana izvorna povrsina metala. Ne-
dostajuci dio kotla rekonstruiran je i integriran pomocu epok-
sidne smole uz dodatak pigmenata nakon cega je integracija
pomocu mikromotora i oblikovana. Kako bi se predmet za-
stitio od atmosferskih utjecaja, na predmet je nanesena za-
Stitna prevlaka Paravaxa nacinjenog od mjesavine Paraloida
B-72 i mikrokristalinskog voska u Toluenu.

Laboratorijska istrazivanja provedena su na uzorku metala
i uzorku crnog taloga s dna kotla. Uzorak metala analiziran
je metodom rendgenske fluorescencije (XRF). Rezultat ana-
lize metala pokazuje 99 % prisutnost bakra u uzorku. Uzo-
rak crnog taloga analiziran je FT-IR spektroskopijom. Rezul-
tat analize uzorka taloga pokazuje prisutnost elemenata koji
potjecu od spojeva organskog materijala te zemljanih sup-
stanci, silikata i glina.

6. Nadomjesteni dio predmeta / The replaced section of the
object (photo: M. Mustacek)

Provedenim konzervatorsko-restauratorskim zahvatima
predmet je ocis¢en od naslaga vapnenca i korozije te je
stabiliziran i restauriran. Nakon provedenih restauratorskih
radova, na predmetu nisu vidljive nikakve Stetne promjene
¢ime je sprijeceno njegovo daljnje propadanje a predmet je
dugotrajno oc¢uvan

8. Predmet nakon izvedenih konzervatorsko-restauratorskih
radova/ The object following conservation-restoration work
(photo: M. Mustacek)
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MONTENEGRIN
MARITIME ARCHAE-
OLOGICAL RESCUE
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Lucy Blue, Mladen Zagarcanin,
Charles Le Quesne, Athena Trakadas,
Petra Zdravkovi¢, Nemanja Cavlovi¢

.blue@soton.ac.uk, mladarh@t-com.me,
lequesnec@rpsgroup.com, trakadas@mo-
rocco-group.org, petra.zdravkovic@yahoo.
com, nemanja.cavloviceamku.gov.me

MMARP (The Montenegrin Maritime Archaeological Rescue
Project) successfully conducted three seasons of maritime
and terrestrial research along the coast north and south of
the port of Bar in southern Montenegro. The five dive sites
- Bigovica Bay, Maljevik Beach, Valdanos Bay, Volujica and
Stari Ulcinj - are ideal for training as they are shallow, the
visibility is generally excellent and the archaeology is rich
and fascinating.

MMARP was initiated following the discovery in August
2009 of a number of large stone blocks, apparently intend-
ed from an ancient or medieval monumental building, on
the sea floor in c.4m of water in Maljevik Bay, c.7km north
of the port of Bar in southern Montenegro. At the begin-
ning MMARP was primarily focused on research in Maljevik
Bay. However, during this research we came to the conclu-
sion that the coastal area surrounding Bar had incredible
potential regarding maritime archaeology. By focusing on
bays such as Maljevik and Bigovica, we are trying to per-
ceive a bigger picture in order to get an idea about what
was happening during the past centuries in this precise
area, and hopefully the wider region.

Following this discovery, with in collaboration between the
Museum of Bar and the University of Southampton, carried
out the with financial and other support from the Headley

2. Fotomozaik brodoloma u uvali Bigovica / Photomosaic of
shipwreck at the Bigovica Bay (author: M. Dames)
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1. Lokacije uvala koje su bile predmet istrazivanja /Locations of
research area (© google maps)

MMARP (The Montenegrin Maritime Archaeological Rescue
Project) sproveo je tri uspesne kampanje podvodnih i terenskih
istrazivanja duz obale sjeverno i juzno od luke Bar na podru¢ju
juzne obale Crne Gore. Pet podvodnih lokaliteta - uvala Bigo-
vica, uvala Maljevik, uvala Valdanos, Volujica i Stari Ulcinj pred-
stavljali su idealne lokacije za obuku domacih i inostranih ar-
heologa iz razloga $to su relativno plitke, sa generalno dobrom
vidljivoscu te bogatim i fascinantnim arheoloskim ostacima.

Projekat MMARP pokrenut je nakon slucajnog otkri¢a u av-
gustu 2009. godine niza kamenih blokova vec¢ih dimenzija,
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Trust, the Montenegrin Ministry of Culture, the Municipality
of Bar, project was formed under the name of Montenegrin
Maritime Archaeology Research Project. Since this was the
first systematic underwater archaeological research carried
out in Montenegro, goals of the project were not set only
on archaeological excavations, but it also aims to build ca-
pacity by training a core group of Montenegrin maritime ar-
chaeologists in maritime survey and documentation tech-
niques, to support and encourage, through co-operation
and collaboration with institutions with regional neighbors,
to continue and extend maritime and terrestrial survey and
excavation along the coast of the Municipality of Bar, in
order to develop a clearer understanding on the date, na-
ture, extent and condition of the underwater archaeolog-
ical resource in the area, to create a digital GIS inventory
of underwater and coastal archaeological sites of particu-
lar importance and sensitivity and to develop a conserva-
tion management plan for Bigovica Bay and Maljevik Bay.

The 2010 season demonstrated the potential of archaeo-
logical survey along the coast, with a number of prehis-
toric, classical and medieval sites having been identified
around the fringe of Maljevik Bay. Understanding of the
coastal landscape is essential to provide an environmen-
tal context within which to interpret the cultural material.

During this season, some initial surveys were also conducted
in Bigovica Bay, and these led us to the conclusion that more
time and energy should be invested at this site in the future.
After a preliminary survey in Bigovica Bay in 2011, with a
few test trenches opened, it was decided that the bay need-
ed in-depth excavation in 2012. In addition, a survey of key
points of the surrounding coastline in the Bar region was
also to be investigated.

In 2012 season research was carried in two directions, sur-
vey of wider area of shallow waters and opening trenches
with in the area of Bigovica Bay. The preliminary method-
ology of the survey conducted was visual reconnaissance
by scuba divers, supplemented with using a water dredge.
Underwater documentation included setting up datum
points and baselines, taking measurements, making draw-
ings, and taking photographs. At the Bigovica Bay, seven
trenches were established at key positions where the na-
ture of the stratigraphy, the vertical extent of archaeologi-
cal remains and the site formation process in the bay could
be investigated in a more thorough manner. A further aim
was to establish if there is any logical chronological pattern
to the distribution of artifacts both horizontally (as deter-
mined by the earlier survey data from 2011) and vertically
(as determined by the excavation data from 2011).

Bigovica Bay contains exceptional quantities of ancient ma-
terial, particularly ceramics, dating from at least the third
century BC into the post-medieval period. The results gath-
ered during the last three seasons of investigation by the
MMARP thus imply that Bigovica Bay might have been used
as an anchorage for over two thousand years, with amongst
other finds, huge quantities of pottery scattered all around
the southern part of the bay.

Further analysis will focus on examining the geographi-
cal origins of the deposits from 2011 and 2012, in order to
establish if there is a correlation in this respect. Analysis
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3. Fotomozaik kamenih blokova u uvali Maljevik / Photomosaic
of stone blocks at the Maljevik Bay (author: M. Dames)

vjerovatno namijenjenih za izgradnju nekog monumental-
nog objekta, u uvali Maljevik, nekih 7 km severno od luke
Bar. Inicijalno, MMARP je bio fokusiran prvenstveno na istra-
zivanja u ovoj uvali. Medutim, tokom istrazivanja Maljevika i
njegove okoline doslo se do zakljucka da Siri primorski pojas
akvatorija Bara pruza neverovatne arheoloske potencijale. Fo-
kusirajuci se na uvale kao $to su Maljevik i Bigovica, cilj je bio
da se sagleda opsta slika i dobije ideja o desavanjima u pros-
losti na ovom podrucju, i mozda Sirem regionu.

Nakon navedenih otkri¢a, u okviru saradnje Zavic¢ajnog mu-
zeja u Baru i Univerziteta Southampton, a sprovedeno uz fi-
nansijsku podrsku Headley Trust-a, Ministarstva kulture Crne
Gore i Opstine Bar, oformljen je visegodisnji projekat pod
nazivom MMARP, odnosno “Crnogorski projekat za zastitu

4. Mjerenje kamenih blokova u uvali Maljevik / Measuring stone
blocks at the Maljevik bay (photo: D. Varda)
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5. Situacioni plan uvale Bigovica / Site plan of the Bigovica Bay
(source: MMARP)

will also include an examination of other assemblages in
the region, to determine if local trading networks can be
established.

Limited observation at the site at Volujica point has shown
a great deal of potential for future investigations, including
a possible shipwreck dating to the 1st century BC. Finds at

& e

ik . i i e
N
6. Snimanje brodoloma u uvali Bigovica / Recording of shipwreck
at the Bigovica Bay (photo: M. Dames)

the location Stari Ulcinj indicate the remains of building
stone and 6th century AD ceramics that may be the result
of a shipwreck but future research is necessary at this site
to confirm our findings. As for the site at Valdanos, this year
the conditions for diving did not allow us to conduct any
specific conclusions, but the fact is that it is locally known
as a place with many shipwrecks, so we hope to undertake
a more comprehensive geophysical survey of the area in
forthcoming years.

It can be concluded that this collaborative side of the work
between Montenegrin and UK and Denmark archaeologists
went extremely well, and that MMARP didn’t only bring new
discoveries with in the field of underwater archaeology, but
also help to build human capacity in Montenegro in the
field of underwater archaeology, which will provide conti-
nuity in of further researches along the Montenegrin coast.

podvodne kulturne bastine”. Kako su u pitanju prva sistemat-
ska podvodna arheoloska istrazivanja u Crnoj Gori, cilj projek-
ta nije bio baziran iskljucivo na arheoloskim istrazivanjima i
rezultatima te vrste, vec i na izgradnji kapaciteta, obuci gru-
pe crnogorskih arheologa u podvodnim istrazivanjima, do-

kumentacionim tehnikama, te razvoju saradnje sa srodnim
institucijama iz regiona. Takode, zelja je bila da se omoguci
jasnije razumevanje prirode, hronologije i stanja podvodnog
arheoloskog resursa, kroz stvaranje GIS inventara podvod-
nih arheoloskih lokaliteta.

Tokom kampanje 2010. godine, uocen je potencijal arheo-
loskih istrazivanja duz obale barskog akvatorija, gde je kon-
statovan vedi broj praistorijskih, antickih i srednjevekovnih
lokaliteta. Takode, razumevanje primorskog reljefa bilo je
od sustinskog znacaja za shvatanje ekoloskog konteksta u
okviru kojeg se tumace ovi lokaliteti.

Tokom ove kampanje, pored glavnog fokusa na uvalu Ma-
ljevik, pocetna istrazivanja sprovedena su u uvali Bigovica,
s$to je dovelo do zakljucka da je potrebno da se vise vremena
i istrazivanja treba posvetiti ovom lokalitetu u buduénosti.
2011. godine, izvr$ena su preliminarna istrazivanja na loka-
litetu Bigovica, sa nekoliko probnih sondi, na osnovu ¢ega
se utvrdilo da naredne godine treba pristupiti ozbiljinijim,
sistematskim iskopavanjima.

U okviru kampanje 2012. godine, istrazivanja su sprovede-
na u dva pravca: sistematska iskopavanja u uvali Bigovica
i rekognosciranje Sireg podrucja Opstine Bar, sa ciljem de-
terminisanja prostiranja podvodnih lokaliteta. Preliminar-
na metodologija rekognosciranja obuhvatala je vizuelnu
prospekciju, dok su se iskopavanja vrsila uz pomo¢ mamut
pumpe. Dokumentovanje je obuhvatalo postavljanje fiksnih
tacaka, crtanje i fotografisanje. U uvali Bigovica tokom ove
kampanje otvoreno je Sest sondi, na klju¢nim pozicijama,
$to je omogucilo dobijanje detaljnijih informacija o prirodi
stratigrafije i rasprostiranju nalaza na samom lokalitetu. Sle-
deci cilj bio je utvrdivanje prisutnosti hronoloskog obrasca
rasprostiranja materijala kako horizontalno tako i vertikalno.

Kako uvala Bigovica sadrzi ogromnu koli¢inu rasutog mate-
rijala, prvenstveno keramike, okvirno datovanog od Ill veka
p.n.e. do kasnog srednjeg veka, tako su i rezultati istraZiva-
nja u protekle tri godine doveli do zaklju¢ka da je ova uva-
la vjerovatno bila koris¢ena kao sidriste kroz duzi vremen-
ski period.

Dalja istrazivanja i analize fokusirace se na geografko porije-
klo materijala konstatovanog na ovom lokalitetu, a obuhva-
tice i primjere ove vrste u regionu, kako bi se utvrdilo kakvu
je funkciju Bigovica imala u lokalnim trgovinskim mrezama.

Rekognosciranje izvrseno na lokalitetu Volujica ukazalo je na
veliki potencijal ove lokacije za buduca istrazivanja, uklju-
¢ujuci i mogudi brodolom iz perioda 1. veka p.n.e. Istraziva-
njima na lokalitetu Stari Ulcinj konstatovani su ostaci obra-
denog kamena, te keramike koja je datovana iz 6 vek n.e.,
koja bi mogla biti posledica brodoloma, ali buduca istrazi-
vanja ¢e dati vise informacija. Sto se lokacije Valdanos tice,
prilikom rekognosciranja 2011.i 2012. godine, zbog losih
uslova za ronjenje, nije konstatovan neki znacajniji nalaz,
ali je ovaj lokalitet kroz ranija rekognosciranja prepoznat
kao moguca srednjevekovna luka.
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DOCUMENTING A
ROMAN VESSEL AT

SINJA GORICA
-0

Miran Eric
miran.eric@guest.arnes.si

The mid-19th century saw the beginning of clay extraction
between Verd and Sinja Gorica near Vrhnika for the produc-
tion of brick along the Ljubljanica River. Demand for con-
struction material rose following the earthquake in Ljublja-
nain 1895, and the Austrian authorities even constructed a
new rail line for the loading and transport of brick for Lju-
bljana.! Clay extraction began to the south of the bend near
Vrhnika at which the Ljubljanica River reaches its northern-
most point, in the immediate vicinity of the river, and these
sites have been actively exploited since the 1960s. After the
site was closed the excavated area was flooded by subter-
ranean marsh waters, now fish farm ponds. The embank-
ment between the river and the fish farms is narrow; mak-
ing the possibility of the penetration of water from the fish
farm into the Ljubljanica River great.
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1. Lega deblaka in plovila v Ljubljanici/ Positions of logboat and
vessel in Ljubljanica (© Google Earth)

The area is about 300 metres to the east of an Early Roman
settlement with storage facilities and a port at the bend of
the Ljubljanica alongside Dolge Njive, surrounded by a de-
fensive ditch.2 Judging by the finds the settlement was aban-
doned in the first half of the 1st century, with transport ac-
tivities and habitation moving to Breg on the left bank of
the Ljubljanica.

Numerous finds from the riverbed near the fortification, and
downstream in its vicinity, confirm the military significance
of the area. Notable among these are several gladius with
scabbards, a pilum and a bronze helmet from the Augustan
period, contemporary bronze ware, buckets and ladles of
Italic provenience and ceramic ware.

! Jenko 1962. / Jenko 1962.

2 Concerning the circumstances and finds: Horvat 1990, 2009; Horvat,
Kocuvan, Logar 1986; Logar 1984, 1986. / O okolis¢inah in najdbah:
Horvat 1990, 2009; Horvat, Kocuvan, Logar 1986, Logar 1984, 1986.
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DOKUMENTIRANJE
RIMSKEGA PLOVILA I/
SINJE GORICE

Miran Eric
miran.eric@guest.arnes.si

Tik ob Ljubljanici, med Verdom in Sinjo Gorico pri Vrhniki, so
sredi 19. stoletja priceli izkopavati glino za izdelavo opek. Po
potresu v Ljubljani leta 1895 so se potrebe po gradbenem ma-
terialu tako povecale, da je avstrijska oblast celo zgradila novo
zeleznisko progo za tovorjenje opek v Ljubljano.! JuZzno od
okljuka, kjer se Ljubljanica v blizini Vrhnike povzpne najbolj
severno, so tik ob Ljubljanici nastali glinokopi, ki so jih aktiv-
no uporabljali do Sestdesetih let 20. stoletja. Po opustitvi je
glinokope zalila barjanska podtalnica, danes pa so tam ribni-
ki. Brezina med reko in ribniki je ozka, zato je moznost izlitja
vode iz ribnikov v Ljubljanico velika.

Obmocje lezi okoli 300 m vzhodno od zgodnjerimske naselbi-
ne s skladis¢i in pristanis¢em v okljuku Ljubljanice na Dolgih
njivah, obdane z obrambnim jarkom.2 Sode¢ po najdbah, je
bila naselbina opuscena v prvi polovici 1. stoletja, transpor-
tne dejavnosti in Zivljenje pa so se preselili na Breg na levi
strani Ljubljanice.

Stevilne najdbe iz struge ob utrdbi in njeni bliZini nizvodno
potrjujejo vojaski pomen obmocja. Med njimi je treba ome-
niti ve¢ gladijev z ostanki noznic, pilum in bronasto celado
iz avgustejskih ¢asov, socasne bronaste korce, vedra in zaje-
malke italske provenience ter kerami¢no namizno posodje.

Tudi na levem bregu Ljubljanice ter ob glavni cesti (via publi-
ca) med Akvilejo (Aquileia) in Emono so bile dokumentirane
sledi rimske arhitekture in aktivnosti uporabnikov, ob reki pa
lahko pri¢akujemo pristanisko infrastrukturo in druge sledi,

b
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2. Terenski pregledi struge Ljubljanice leta 2008 / Field survey in
Ljubljanica at 2008 (photo: M. Musi¢, DRM)

povezane s transportom in plovbo. Na tem obmocju so bile
odkrite tudi najdbe (kosc¢eni in rozeni predmeti, kamnita se-
kira, kerami¢no posodje), ki pri¢ajo o prazgodovinski nasel-
bini, najverjetneje bakrenodobni. Iz mlajse Zelezne dobe so
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3. Tloris najdb / Map of finds (author: M. Eric)

Also documented on the left bank of the Ljubljanica and
along the main road (via publica) between Aquileia and Emo-
na, was evidence of Roman architecture and various activi-
ties-along the river we can expect port infrastructure and oth-
er evidence related to transport and navigation. Also found
in the area were finds (objects of bone and horn, stone axes,
ceramic ware) that bear witness to a prehistoric settlement,
most likely from the Copper Age. From the early Iron Age
there are iron spearheads and a winged bronze belt buck-
le. The port infrastructure alongside Breg on the left bank
of the Ljubljanica was used during the Medieval period and
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4. Paleolitska lesena konica / Palaeolithic wooden point
(author: I. Patarcec, ARHOS)

the early Post-Medieval. The banks of the Ljubljanica were
paved at the time. Several swords, tools and pieces of ce-
ramic ware have been identified as Medieval.

Zelezne suli¢ne osti in bronasta pasna spona z nakazanimi krilci.
Vzdolz Brega na levi breZini Ljubljanice je pristaniska infra-
struktura delovala tudi v srednjeveskem in novoveskem obdo-
bju, brezina Ljubljanice pa je bila na tem odseku tlakovana.
Vec meceyv, orodje in kerami¢no posodje so bili prepoznani
kot srednjeveski.

V tem delu je Ljubljanica Siroka okoli 25 m, globina vode pa
je od 2,5 do 4 m ob povisanih vodostajih. Struga je vrezana
v njene lastne naplavine, pod njimi pa v poznopleistocenske
in zgodnjeholocenske jezerske sedimente. Dno je pretezno
prekrito z obseznimi pesc¢enimi in muljastimi sipinami. Bre-
Zina med ribniki in Ljubljanico je bila, zato da bi se prepreci-

lo njeno rusenje, v 20. stoletju veckrat utrjena z lesenimi pi-
loti in grobim kamnitim zasutjem. Ta zas¢ita se je v zadnjih
desetletjih postopoma rusila.

Skupina za podvodno arheologijo Zavoda za varstvo kul-
turne dediscine Slovenije (ZVKDS) je v okviru zas¢itnega
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5. Odkritje fibule Aucisse / Discovery of Aucissa fibulae (photo:
M. Gasparic, DRM)

At this point the Ljubljanica is about 25 metres wide, its depth
ranges from 2.5 to 4 metres at high water levels. The riverbed
is carved into river alluvium, and beneath it into late Pleis-
tocene and early Holocene lake sediment. The bottom is for
the most part covered by large sandbanks and silt banks. In
the 20th century the embankment between the fish farm
and the Ljubljanica was often fortified by wooden piles and
backfilled with coarse stone with the purpose of preventing
its collapse. This protection has gradually collapsed over the
past few decades.

In the frame of rescue operations in 2008 during maintenance
work-the consolidation of the right embankment-the Under-
water Archaeology Group (SPA) of the Institute for the Protec-
tion of Cultural Heritage of Slovenia (ZVKDS) conducted un-
derwater surveys of about 200 metres of the riverbed of the
Ljubljanica River alongside the fish farm ponds.3 During the
survey about 1,500 objects were discovered in 44 quadrants:
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7. Zelezna pogaca (ingot) / Iron bar (ingot) (photo: M. Gasparié, DRM)

for the most part sherds of prehistoric, Roman, Medieval and
early Post-Medieval pottery and construction material. A par-
ticularly interesting find was an Aucissa fibula, an approxi-
mately 10 kg chronologically undetermined iron ingot and

7 Eric, Gaspari 2009. / Eri¢, Gaspari 2009.

4 Gaspari, Eri¢, Odar 2011, 2012. / Gaspari, Eri¢, Odar 2011, 2012.

5 Documentation report: Eri¢ 2009, Eri¢, Gaspari 2009; first publication:
Gaspari, Eri¢ 2012./ Porocilo o evidentiranju: Eric 2009, Eric, Gaspari 2009;
prva objava: Gaspari, Eric 2012.
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posega pred vzdrzevalnimi deli - utrjevanjem desne brezi-
ne - septembra 2008 opravila podvodne terenske preglede
okoli 200 m struge Ljubljanice ob ribnikih.3 V 44 kvadrantih

* je bilo med pregledi odkritih okoli 1500 predmetov, pretez-

no keramicnih odlomkov prazgodovinskega, rimskega, sred-
njeveskega in novoveskega posodja in gradbenega materi-
ala. Posebej zanimiva so bila odkritja fibule Aucisse, okoli 10
kg tezke, ¢asovno neopredeljene Zelezne pogace (ingot) ter
paleolitske lesene konice, dela lovskega orozja ¢loveka, ki je
zivel pred priblizno 45.000 leti.#

Med zascitnimi pregledi leta 2008 je skupina na skrajnem
vzhodnem delu pregledanega obmocja ob kvadrantih 35 in
36 na globini 2,5 m (284,11 m nm. v.) odkrila tudi lesene dele
plovila z levo in desno bocno ¢olnico, ravnim dnom, sestav-
ljenim iz petih opazenih talnih platic, in Zeleznimi spojkami.’

6. Zelezne spojke in Zeblji / Iron cramps and nails
(photo: M. Gasparic, DRM)

Ostanki plovila so bili prekriti z aktivnim dinamic¢nim sedi-
mentom dnevne migracije, leZijo pa vodoravno in pod ko-
tom segajo pod desno brezino.V neposredni blizini plovila je
bila odkrita tudi vecja koli¢ina prosto lezecih zeleznih spojk
in kovanih zebljev.

Vzorca lesa talne platice sta bila poslana v analizo z radiome-
tricno metodo AMS '“C. Prva datacija je bila opravljena v Beta
Analytic Inc. v Miamiju, analiza pa je pokazala starost 2040 +
40 BP (Beta-249390). Druga, ponovljena datacija lesa iz iste-
ga vzorca, opravljena v laboratoriju Radiocarbon Accelerator
Unit Univerze v Oxfordu, pa je pokazala starost 2143 + 26 BP
(OxA-19598). Na podlagi Sirine in datacij plovila je bilo mogoce
oceniti, da gre za 12 do 15 m dolgo plovilo iz ¢asa zgodnjega
principata, najverjetneje iz zadnjih desetletij pred nasim Ste-
tjem ali prvih desetletij nasega stetja.

Maja 2009 je bilo opravljeno prvo evidentiranje. Dokumen-
tirana Sirina odkritega dela plovila z ravnim dnom in skoraj
navpi¢nima bokoma znasa 2,35 m. Osrednji del dna sestavlja-
jo stiri platice iz lesa, ki domnevno pripada iglavcem. Njihova
Sirina znasa od 20 do 30 cm, debelina pa do 6 cm. Talne pla-
tice so precno spete z zeleznimi trakastimi spojkami s pravo-
kotno zavitimi konci, zabitimi v robne povrsine platic. Spojki,
ki sta bili dokumentirani na stiku med platicama 1 in 2, leZita
okoli 30 cm narazen. Izvedba stikov med platicami v posame-
znih vzdolznih pasovih ni bila ugotovljena, prav tako ne na-
¢in tesnjenja. Prehod v boke tvorita t. i. colnici, iz enega kosa




8. Fotoskica raziskav iz 2009 leta / Photosketch of research in
2009 (photo: R. Kovacic, DRM; photosketch: M. Eric)

Palaeolithic wooden points-part of the hunting gear of a man
who lived about 45.000 years ago.*

During the rescue survey of 2008 the Group discovered wood-
en chine-girder sections of a vessel from the left and right
side, a flat bottom made of bottom planks and iron cramps
at the far eastern section of the surveyed area, along quadrants
35 and 36 at a depth of 2.5 metres (284.11 m.a.s.l).> The remains
of the vessel were covered by active dynamic sedimentation of
daily migration and lie horizontally and reach under the right
embankment at an angle. A large quantity of free-lying iron
cramps and forged iron nails were discovered in the immedi-
ate vicinity of the vessel.

Two samples of the bottom planks were sent for analysis us-
ing the 1%C AMS radiometric method. The first dating was de-
termined at Beta Analytic Inc. in Miami yielding an age of 2040
+ 40 BP (Beta-249390). A second, repeated dating of the wood
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9. Leseni deli plovila / Wooden parts of a vessel (photo: R. Kovacié, DRM)

from the same sample, conducted at the laboratory of the Ra-
diocarbon Accelerator Unit of the University of Oxford, yield-
ed an age of 2143 + 26 BP (OxA-19598). Given the width of the
vessel and the dating it is possible to postulate that this was a
12 to 15 metre long vessel from the period of the early princi-
pate, most likely from the last decades before our era and the
first decades of our era.

The first documenting was conducted in May of 2009. The doc-
umented width of the exposed section of the flat-bottomed

lesa tesana kotna elementa z debelino 6-9 cm. Talni del ¢olnic
meri v Sirino okoli 20 cm, izmerjena oziroma ohranjena vi-
Sina pa do 40 cm. Kot med talnim in bo¢nim delom ¢olni-
ce znasa vsaj 80°. Dodatne boc¢ne platice niso bile doku-
mentirane. Ostanki ogrodja so na razmeroma kratkem (<
1 m) razkritem delu plovila dokumentirani le s sledjo nekaj
centimetrov Sirokega pre¢nega elementa, ki je domnevno
segal cez celotno Sirino dna.

Odkriti ostanki plovila so bili zaradi kasnejsih posegov pri
urejanju desne brezine mocno izpostavljeni, zaradi nepred-
vidljivega erozijskega delovanja sedimentov, mo¢nega vpli-
va hidroloskih razmer ter delovanja vodnega toka Ljublja-
nice pa zelo ogrozeni. Na pobudo ZVKDS je oktobra 2012
Ministrstvo za izobrazevanje, znanost, kulturo in $port RS
namenilo interventna sredstva za dokumentiranje plovila
in premestitev ostankov v novonastajajoci drzavni depo-
zitorij za mokri les. Sestavljena je bila mednarodna skupi-
na strokovnjakov, v kateri so poleg domacih specialistov
sodelovali tudi podvodni arheologi in konservatorji-resta-
vratorji, specialisti za mokri les iz Medunarodnog centra za
podvodnu arheologiju iz Zadra, delujo¢ega v okviru UNES-
CO-a, ter konservatorji iz Konzervatorskog odjela u Puli za
podrugje Istarske zupanije Uprave za zastitu kulturne ba-
stine Ministarstva kulture RH. Strokovnjaki Mestnega mu-
zeja Ljubljana, skrbnika in upravitelja depozitorija za mokri
les, so poskrbeli za vzpostavitev podvodne infrastrukture
v ribnikih, sodelavci Oddelka za racunalniski vid Fakultete
za racunalnistvo Univerze v Ljubljani pa za nove metodo-
loske prakse. Dokumentiranje plovila in priprava opekar-
niskih ribnikov za vzpostavitev drzavnega depozitorija za
mokri les RS na Verdu sta potekala v oktobru 2012.

Na podlagi znanih podatkov in pricakovanja, da je ohra-
njenih delov plovila do 4 m, je bilo na¢rtovano dvoteden-
sko delo; v tem casu bi ostanke dokumentirali, pobrali iz
najdisca, vsak del trirazseznostno posneli ter les namestili
v drzavni depozitorij za mokri les v bliznjih ribnikih.

V 23 delovnih dnevih je 11 ¢lanov skupine opravilo oko-
li 190 ur potopov za dokumentiranje plovila in pripravo
potopljene infrastrukture depozitorija za mokri les. Delo
v Ljubljanici je bilo zaradi padavin in moc¢no povecanega
pretoka® za Stiri delovne dni prekinjeno, v tem ¢asu pa se

j je pospesila priprava depozitorija v ribnikih.

Plovilo brez tovora ali predmetoy, ki bi jih bilo mogoce pre-
poznati kot dodatni ladijski inventar, je bila ociS¢ena aktiv-
nega recentnega sedimenta samo v dolzini priblizno 4,5
m, kar je ob strmo vzpenjajoci se brezini potapljacem se
omogocalo varno delo. Ob levem boku plovila je, glede na
daljso stranico kota vstopa v sedimente pod brezino, bilo
mogoce colnici slediti $e priblizno 3 m. Na podlagi novih
podatkov in ugotovljene lege plovila v sedimentih desne
brezine Ljubljanice sklepamo, da bi lahko bilo ohranjeno

Se vsaj 10 do 12 m plovila.

Ker je ohranjenega precej vec plovila, kot je bilo pricako-
vano, je prvotni nacrt, da se ostanki premestijo v depo-
zitorij za mokri les, spremenjen. Odloceno je bilo, da se
odkriti deli dokumentirajo, da pa se plovilo ne bi unicilo,
bo zasciteno in situ.

Odkritje ostalin v Sinji Gorici je Sire regionalno pomembno
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10. Dokumentiranje plovila oktobra 2012 / Documentation of a
vessel in October 2012 (photo: R. Kovacic, DRM)

(R

vessel with almost vertical sides is 2.35 metres. The central sec-
tion of the bottom consists of four wooden planks, most like-
ly of coniferous wood. Their width ranges from 20 to 30 cm,
with a thickness of 6 cm. The bottom planks were fastened to
the vertically overlapping ends with iron cramps hammered
into the edges of the planks. The iron cramps that were doc-
umented at the joints between bottom planks 1 and 2 are
set 30 cm apart. The means by which the planks were jointed
along individual lengthwise bands was not established, nor
the method of caulking. The transitions to the sides are done
by chine-girders, corner elements carved from a single piece
of wood with a thickness of from 6 to 9 cm. The floor sections
of the chine-girders are about 20 cm in width with a meas-
ured, i.e. preserved height of up to 40 cm. The angle between
the floor and lateral section of the chine-girder is at least 80°.
Additional side planks were not documented. The remains of
frames were documented on the relatively short (<1 m) ex-
posed section of the vessel only as a trace of a several cen-
timetre wide transverse element that likely stretched across
the entire width of the bottom.

The discovered remains of the vessel were, as a result of subse-
quent interventions during the amelioration of the right bank,
very exposed to various effects, and very threatened as a result
of the unforeseen erosion of sediment and the strong effects
of the hydrological situation and the flow of water in the Lju-
bljanica River. In October of 2012, at the initiative of ZVKDS,

iz vec razlogov. Na podlagi konstrukcijskih lastnosti in mer
plovilo lahko umestimo v skupino rimskih tovornih plo-
vil z ravnim dnom, posevno dvigajo¢ima se premcem in
krmo ter navpi¢nimi ali strmimi boki za plovbo po rekah
in jezerih v SirSem zaledju severnega Jadrana in osrednje
Evrope.” Plovilo je po obliki zelo podobna skoraj so¢asni,
predvidoma dvakrat ve¢ji rimski tovorni ladji iz Lip.8 Po-
membna razlika med njima je, da je ladja iz Lip zgrajena
s tehniko Sivanja, plovilo iz Sinje Gorice pa s tehniko spa-
janja z zeleznimi spojkami. Spojke so med seboj odda-
ljene pribl. 30 cm. Dna plovila med dokumentiranjem ni
bilo mogoce opazovati, nekateri indici pa vendarle kaze-
jo, da je Plovilo z Zeleznimi spojkami speta tudi na zuna-
nji strani, pri ¢emer so spojke razporejene krizno na tiste
v notranjem delu.

Druga pomembna posebnost je tehnika spajanja reber s
¢olnicami. Na odkriti povrsini plovila sta bili opazeni samo
dve rebri, med seboj oddaljeni okoli 1,7 m. Kljub natan¢ne-
mu pregledu talnih platic in ¢olnic ni bilo mogoce opaziti
nobenih drugih sledi (lukenj, utorov in drugih sledi obde-
lave ter sledi Zebljev, peres ali moznikov), ki bi dovoljeva-
le sklep, da so bila rebra Se v ¢asu propadanja ob brezini
odstranjena. Rebri (pribl. M: 7 x 7 x 250 cm) spajata col-
nici tako, da sta slednji kvadratasto izdolbeni, skoznje pa
segata rebri na zunanga stran ¢olnic. Kvadratna oblika iz-
dolbene luknje in rebri, ki legata vanjo, omogoc¢aga togo
pozicijo in stabilno povezavo. V talne platice (deb. pribl. 6
cm) je precno v smeri rebra izdolben do 3 cm globok utor,
v katerega lega rebro.

OV ¢asu raziskav je bil povprecen pretok od 3,5 do 4 m3, po deZevju se je pretok povecal na 12 m3, gladina vode se je dvignila za vec¢ kot 1,5 m.
Podatki http://www.arso.gov.si/vode/podatki/amp/. / During the research period the average rate of flow was 3.5 do 4 m? , which increased after the
rainfall to 12 m3, with the water level rising by over 1.5 m. Data from http://www.arso.gov.si/vode/podatki/amp/.

Bockius 2000, 2002; Gaspari, Eri¢ 2012. / Bockius 2000, 2002, Gaspari, Eri¢ 2012.
& Miillner 1892; Gaspari 1998, 2009; ladji sta bili v uporabi v 1. stoletju pr..n. ., Plovilo iz Sinje Gorice pa morda Se v 1. stoletju n. S. / Mdillner 1892;
Gaspari 1998, 2009; these vessels were used in the st century BC,, the vessel at Sinja Gorica perhaps up to the 1st century AD.
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11. Del plovila / Part of a vessel (photo: R. Kovacic, DRM)

the Ministry of Education, Science and Sport earmarked in-
tervention funds to document the vessel and to transfer the
remains to the nascent national depository of waterlogged
wood. An international team of experts was formed in which
domestic experts were joined by underwater archaeologists
and conservator-restorers-waterlogged wood experts-from
the International Centre for Underwater Archaeology in Za-
dar (operating in the frame of UNESCO), and conservators
from the Istria County Conservation Department in Pula of the
Croatian Ministry of Culture’s Directorate for the Protection of
Cultural Heritage. Experts from the Museum of Ljubljana, the
administrator and director of the waterlogged wood deposi-
tory, saw to the establishing of underwater infrastructure at
the fish farm ponds, while professionals with the department
of computer and information science of the University of Lju-
bljana’s Faculty of Computer and Information Science covered
new methodological practice. The documentation of the ves-
sel and preparations at the fish farm to establish the Slove-
nian national depository for waterlogged wood at Verd took
place in October of 2012.

Four work weeks were scheduled based on the available data
and the expectation that parts of the vessel were preserved
to a height of 4 metres: in this period we would document
and collect the remains, create three dimensional documen-
tation for each section and place the wood in the national
waterlogged wood depository in the nearby fish farm ponds.

Over a period of twenty-three work days eleven members of
the group conducted about 190 hours of diving with the pur-
pose of documenting the vessel and preparing the infrastruc-
ture at the waterlogged wood depository. Work in the Ljubljan-
ica River was halted for four days as a result of precipitation
and a very elevated flow of water® during which time prepara-
tions for the depository in the fish farm ponds was accelerated.
The vessel without cargo or objects that could be identified
as ship’s inventory was cleaned of recent sedimentation only

Tesnjenje med platicami je bilo izvedeno s tesnilom iz ras-
tlinskih vlaken. Tokrat odkriti deli plovila pokazejo, da je
ohranjeni bo¢ni del ¢olnice visok pribl. 40 cm, nanjo pa na-
lega najmanj 20 cm visoka bocna platica. Na ¢olnico je pri-
peta z Zeleznimi spojkami in zelo verjetno ojacana s stran-
skimi tramici, na katere je bila bo¢na platica pribita z Zeblji.
Na odkriti dolzini plovila sta bila najdena samo dva trami-
¢a (ohranjena dolzina pribl. 30 cm), med seboj oddaljena
najvec¢ 15 cm. Njuna funkcija ni povsem jasna, zdi pa se,
da sta bila del krmilnega mehanizma. Zaradi zelo obcutlji-
vega in krhkega ohranjenega boka (¢olnica in bo¢na pla-
tica) sediment iz notranje in zunanje strani ni bil v celo-
ti odstranjen. Tako tudi med tokratnim dokumentiranjem
ni bilo mogoce zaznati drugih konstrukcijskih podrobno-
sti (na primer medsebojnega spajanja platic s peresi in
utori ter drugih). Plovilo z zgoraj opisano ali njej podob-
no tehniko gradnje doslej arheolosko se ni bilo raziskano
in objavljeno v literaturi.

Pri odstranjevanju pescene sipine in mulja je bilo ugotov-
lieno, da je bilo plovilo ob ohranjenem boku prekrito s se-
dimentom z velikim deleZzem organskih ostalin, pretezno
ostankov vejevja, kosckov lesa in ¢rne organske prepereli-
ne. Hkrati se je po premisleku o legi plovila ob brezini po-
nudila razlaga o vzroku za njegovo potopitev. Plovilo je,
morda celo desetletja, sluzilo svojemu namenu za prevoz
tovora med Navportom in Emono. Ko je bilo dotrajano in
neuporabno, so ga privezali ob brezino v delu struge, kjer
ni motilo ostalega tovornega prometa. Obmocje, ki lezi
priblizno 400 m nizvodno od okljuka Ljubljanice z utrje-
no naselbino in skladisc¢i na Dolgih njivah, je videti zelo
primerno za umik dotrajanih plovil, saj Ljubljanica v tem
delu naredi najprej rahel ovinek v levo, v nadaljevanju pa
mocnejsega v desno proti vzhodu, plovba vecjih plovil pa
se zdi verjetnejsa ob levem bregu Ljubljanice. Plovilo je po
zapustitvi, ko je bilo izpostavljeno neugodnim vremenskim
razmeram, postopoma propadalo vec let, verjetneje celo
vec desetletij. Na njem so se nabirale polomljene veje in
listje. Zdi se, da jo je Ze zelo propadlo in poskodovano ob
dno Ljubljanice pritisnil erozijsko odlomljeni del brezine.

Plovilo je bilo po opravljenih delih zas¢iteno s tanko pla-
stjomulja in sipin, prekrita z razgradljivimi protipoplav-
nimi mrezami iz jute ter obloZzeno z vre¢cami s peskom, z
upanjem, da jo bo mogoce v bliznji prihodnosti raziska-
ti v celoti.
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to a length of 4.5 metres, the amount the steep river bank al-
lows for safe working conditions for divers. To the left of the
vessel it is possible, given the longer length of the angle of
entry into the sediment under the slope, to follow the chine-
girder to a length of 3 metres. Based on new data and the
identified position of the vessel in the sediment of the right
bank of the Ljubljanica, we postulated that at least a further
10 to 12 metres of the vessel was preserved.

As more of the vessel than was expected was preserved, the
initial plan to transfer the remains to the waterlogged wood
depository was altered. It was decided that the exposed sec-
tion of the vessel be documented and that it would be pro-
tected in situ to avoid destroying the vessel.

The discovery of the remains at Sinja Gorica is significant for
the broader region for several reasons. Based on the con-
struction characteristics and the dimensions of the vessel
we can place it in the group of flat-bottomed Roman barg-
es, with slanted entry prow and stern, and having vertical
or steep sides, used for the navigation of rivers and lakes
in the broader hinterland of the northern Adriatic and cen-
tral Europe.” The form of the vessel is similar to the almost
contemporary, twice as large Roman barge from Lipe.8 The
key difference between the two vessels is that the barge

from Lipe was constructed using sewing techniques, while |

the barge from Sinja Gorica is built using fastening tech-
niques with iron cramps. The iron cramps are set at inter-
vals of about 30 cm. The bottom of the vessel could not be
observed while under survey, but there are indications that
the vessel is also fastened with iron cramps from the out-
side, and that the cramps are set crosswise to those in the
interior of the vessel.

Another key characteristic is the technique of joining the
ribs to the chine-girder. On the exposed surface of the ves-
sel only two floor timbers are visible, set about 1.7 metres
apart. A detailed inspection of the floor timbers and chine-
girder did not reveal any other traces of processing (holes,
grooves and other traces of processing and traces of nails,
pins or treenails) that would allow for a conclusion that the
knees or floor timbers were removed from the bank even
during their decay. Two floor timbers (approx. M: 7 x 7 x 250
c¢m) join the chine-girder, such that the latter is hollowed out
square, through which the ribs extend to the outer side of the
chine-girder. The square shape of the gouged holes and the
floor timbers set into them allow for a firm positioning and
stable bond. A groove of up to 3 cm depth is gouged into
the bottom planks (about 6 cm thick) transverse to the ori-
entation of the floor timbers into which the timbers are set.

The sealing between the planks was done with caulking of
plant fibres. This time the exposed parts of the vessel indi-
cated that the preserved lateral chine-girder has a height
of about 40 cm, and that a side plank at least 20 cm high
lies on it. It is fastened to the chine-girder with iron cramps
and likely reinforced with side timbers to which a side plank
was fasted with iron cramps. Only two timbers (with a pre-
served length of about 30 cm) were found on the exposed
length of the vessel, set at most 15 cm apart. Their function
is not entirely clear, but it appears that they were part of the
steering mechanism. Because of the very sensitive and frag-
ile state of the preserved sides (chine-girder and side plank)
the sediment was not entirely removed from the inside and
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outside. During this year’s documenting, therefore, we were
unable to discover other construction details (such as the
joining of the planks with pins and grooves and other as-
pects). Vessels built in the above described or a similar tech-
nique have not yet been archaeologically researched and
published in literature.

During the removal of silt and sandbanks it was established
that the vessel was covered on the preserved side with sed-
iment containing a high proportion of organic remains, for
the most part the remains of branches, pieces of wood and
black decayed organic material. At the same time, upon
considering the position of the vessel along the riverbank,
a possible explanation of the cause of its sinking emerged.
The vessel was likely used to transport cargo between Nau-
portus and Emona, perhaps for decades. When it became
dilapidated and useless, it was tied off at the riverbank at a
part of the river channel in which it did not hamper traffic.
The area, about 400 metres downstream from the bend of
the Ljubljanica where the existence of a settlement and stor-
age facilities at Dolge Njive has been established, appears
very suitable for obsolete vessels, as the Ljubljanica River
first gently bends to the left and then more abruptly to the
easy and the navigation of large vessels seems more likely
along the left bank. Once abandoned the vessel was subject
to unfavourable climatic conditions and gradually decayed
over a period of several years, likely even decades, during
which time broken branches and leaves accumulated on it.
It appears that it was, already quite damaged, pushed to the
bottom of the Ljubljanica by a section of the riverbank that
collapsed as the result of erosion.

After the work was conducted the vessel was protected with
a thin layer of silt and alluvium, covered in degradable jute
netting and surrounded with sandbags in the hope that it
will be completely investigated in the near future.
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13. Ciscenje aktivnega recentnega sedimenta / Cleaning of recent sediment (photo:R. Kovacié, DRM)
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Hercules plovi uz Konavle / Hercules sails along Konavle (photo: L. Bekic)
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